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A  POPULAR  TREATISE  ON  THE  COMMON  INDIAN 

SNAKES. 

Illustrated  by  Coloured  Plates  and  Diac4rams. 

By  Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

Part  V.  with  Plate  V. 

(  Continued  from  page  870  of  Vol.  XVII.) 

The  Russell's  Viper  ( Vipera  russellii). 

Nomenclature. — Scientific. — The  generic  name  is  from  the  latin  vivvs 
alive,  and  pario  I  bring  forth.  It  was  first  used  scientifically  by 
Lanrentiinhis  work  published  in  1768.  Daboia,  another  generic  name 
for  along  time  in  use,  and  perhaps  more  familiar  to  many  of  an  older 
generation,  was  introduced  by  Count  De  La  Cepedeinhis  work  published 
in  1789.*  The  name  "  Le  Daboie  "  was  applied  by  him  to  a  West 
African  viper  of  uncertain  identity  marked  somewhat  similarly  to  Rus- 
sell's viper,  in  that  it  had  3  series  of  large  oval  spots.  "  Daboie"  was, 
I  believe,  the  local  vernacular  name  for  this  snake.  Later,  Gray  in  1 842 
applied  the  same  term,  only  latinised,  to  Russell's  viper,  which,  it  may 
be  remarked,  does  not  occur  in  Africa. 

Specific. — This  title  commemorates  the  name  and  fame  of 
Dr.  Patrick  Russell,  a  distinguished  savant,  and  the  pioneer  of  all  snake 

*  P.  255. 
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research  work  in  India,  both  in  its  zoological  and  toxicological  aspects. 
He  was  born  in  Edinburgh  in  1726,  and  came  out  to  India  in  1781. 
Four  years  later  the  Honourable  the  East  India  Company  appointed 
him  their  naturalist.  He  is  responsible  for  a  monumental  work  on  the 
Indian  snakes  with  excellent  coloured  plates,  in  two  volumes  published 
in  1796  and  1801. 

The  association  of  his  name  with  this  common  snake,  renowned  as 
much  for  the  beauty  of  its  colour  and  ornamentation  as  for  the  deadly 
character  of  its  bite,  is  a  fitting  tribute  to  his  classical  work.* 

English.  -  The  usual  name  among  the  Anglo-Indians  is  Russell's 
viper,  but  Daboia  is  almost  as  frequently  in  use.  It  is  also  occasionally 
called  the  Chain  viper. 

Vernacular.— \i  would  be  a  matter  of  surprise  if  so  well  known,  and 
justly  dreaded,  a  creature  had  not  been  christened  in  almost  every 
vernacular.  That  mysterious  creature  the  "Cobra  monil''  of  the  natives, 
whose  indentity,  if  ever  appreciated  by  them,  has  become  obscured 
by  the  lapse  of  time,  is  probably  this  snake  as  suggested  by  Jerdon.f 
The  name  probably  originated  with  the  Portuguese,  "monil"  or 
"rr^iilla"  in  their  tongue  signifying  a  necklace,  and  "  cobra "  or 
" copra''  a  snake. 

In  Ceylon  it  is  universally  known  as  "  Tic  polonga,"  which  means, 
I  am  informed,  "  spotted  snake."  In  Southern  India  it  is  known  as 
"  Mandalli  "  and  '•  Kanardi  virian. "  The  former,  Nicholson  says,  im- 
plies a  ringed  or  decorated  pattern.  The  latter,  which  1  have  heard 
used  chiefly  about  Madras,  is  from  "  Kanardi,"  glass,  and  the  allusion, 
I  think,  is  to  the  spots  which  suggest  to  the  fanciful  native  mind  the 
appearance  of  the  small  mirrors  used  by  them  in  their  tawdry  de- 
corations,  and  frequently  seen  attached  to  cloths  used  as  curtains,  etc. 

On  the  Malabar  Coast  (Cannanore)  "  Mandali"  and  "  Rutheram 
mandalli"  are  in  use,  the  former  being  also  applied  to  the  sand  snake 
(Eryx  conicus),  and  the  hitter  used  to  discriminate  between  these 
species.  "  Rutheram  "  meaning  "  bloody"  emphasises  one  of  the  most 
obvious  effects  of  its  bite,  viz.,  bloody  di  charges. 

*  It  ma.  be  of  intf-r  m*  to  note  here  that  an  eld  r  brother  of  his,  Alexander,  has  also  left 
bis  name  in  this  conntrv  to  be  hinged  down  to  posterity.  The  beautiful  little  garden  shrnb, 
Rusxc'lia  iuncca,  with  its  curious  foliage  like  cisnarina  and  its  vermilion  flowers,  which 
scarcely  any  L.dian  garden  is  without,  is  named  in  his  honour. 

t  Journal,  Asiatic  -cciety,  Bengal,  Vol.  XXII,  p.  524. 
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In  Mysore  a  Canarese  Dictionary  I  referred  to  gives  "  Maudalatha 
havu  "  as  the  local  name.  "Havu"  means  snake.  Rice  in  his  work 
on  Mysore  *  gives  the  Canarese  name  for  it  as  "  Kulaku  Mandala." 
On  the  Ooromandel  Coast  about  Vizagapatam  Russell  gives  its  local 
name  as  "  Katuka  rekula  poda,"  which  I  am  told  is  Telugu,  an< 
refers  to  blackish  spots. 

Abiut  Bombay  and  in  the  Konkan  it  is  known  as  the  "  Ghanas." 
In  Guzerat  Mosse  says  it  is  called  "  Chitar,"  and  Fenton  in  the 
Dantra  District  "  Khad  chitra."  "  Khad,  "  according  to  the  latter, 
signifies  "grass"  and  "Chitar"  or  "Chitra"  recalls  to  mind  other 
native  names  for  spotted  creatures.! 

In  Sind  I  am  told  it  is  called  "  Koraile." 

In  Bano-al  it  is  known  as  "  Bora,"  "  Chandra  bora,"  "  Uloo  bora," 
i:  Jessur,"  and  "  Siah  chandra  amaiter  "  according  to  Fayrer.  "  Bora  " 
probably  implies  spotted.^  "  Chandra "  =  moon,  and  refers  as  usual  to 
the  spots.  "  Uloo  "  is  the  name  for  "  grass."  The  Burmese  call  it 
"  Mwe  bwe,"  meaning  ringworm  snake,  its  marks  suggesting  a  skin 
disease. 

Dimensions. — The  largest  specimen  I  have  measured  was  a  stuffed 
one  in  Trichinopoly  5  feet  3  inches  in  length.  Lieut.-Colonel  Fenton 
recorded  one  in  this  Journal^  5  feet  4^  inches  long,  and  Mr.  Brook 
Fox§  two  measuring  5  feet  6  inches  each.  This  is  the  largest  record 
known  to  me.     Specimens  exceeding  5  feet  are  exceptional. 

Bodily  configuration.  —  The  girth  is  remarkable.  I  think  this 
viper  is  of  stouter  build  than  any  other  Indian  snake,  and  its  capability 
of  inflating  itself  under  excitement,  premonitory  to  its  violent  hiss, 
accentuates  this  peculiarity. 

The  head  is  flat,  and  broadens  considerably  posteriorly  so  as  to  make 
a  moderate  neck  appear  unduly  small.  A  pronounced  ridge  (cant/ms 
rostralis)  runs  from  the  supercilium  to  the  top  of  the  snout.  The  eye 
is  moderate  in  size,  the  iris  golden,  and   the  pupil  vertical.  The  nostril 

*  Vol.  I.,  p.  188. 

t  Blanford  in  his  Fauna  of  British  India,  Mammalia,  eives  "Cbita"  and  "Chitra"  as 
local  n  itive  names  for  the  hunting  Leopard  {Cynoelurus  jubatus).  Again  he  mentions  native 
synonyms  as  •'  Chital  "  and  '■  Chitra  "  for  the  spotted  deer  (Cervus  axis).  "  Chita  "  is  also 
applied  to  the  Leopard  ( >elis pardus). 

t  I  notice  the  spotted  deer,  according  to  Bknford,  is  called  in  Bengal "  Boro  khotiya  ". 

Tj  Vol.  XVI,  page  173. 

§  Vol.  VIII,  page  565. 
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is  remarkably  large  and  open,  larger  than  in  any  other  Indian  snake. 
The  tail  is  relatively  short,  and  unusually  apparent,  owing  to  the  rapid 
decrease  in  girth  which  occurs  about  the  region  of  the  vent. 

The  whole  snake  is  remarkably  rough,  owing   to  the  pronounced 
ridges  (keels)  on  its  scales. 

Colour. — The  ground  colour  is  brown  of  varying  shades,  most  speci- 
mens being  a  sandy,  or  cocoatina  tint.     The  markings  vary  much  in 
detail  and  intensity  as    well  as  in  hue.     Sometimes  they  are  so  obscure 
as  to  attract  little  attention,  and  this  is  especially  so  just  before  desqua- 
mation.    The   sloughing   process   over  however,  the  same  snake  may 
reveal  a  definition  of  adornment,  and  brilliancy  of   colour,  which    may 
renovate    it  as   completely   as  a  mess  uniform  transforms    an  officer 
when  exchanged  for  his  khaki.     The  head  has  a  more  or  less  distinct 
dark  patch    on   each    side   behind,   a  dark   streak   sometimes   picked 
out  with  white,  pink,  or    buff,  behind  the  eye,   and  a  dark   stripe  from 
the  eye  to  the  lip.     A  conspicuous  light  line,  sometimes  white,  buff, 
or  pink,  runs  from  above  the  gape,  through  the  temporal  region  to  the 
supercilium  on  to  the  ridge  just  referred  to  on  the  snout.     These  lines 
converge,  and  sometimes  meet  on  the  snout  to  form  a  V.     The  lips  are 
white,  whitish,  or  pink  variegated  with  spots,  specks,  or  streaks. 

The  dorsal  adornment  consists  of  a  triple  series  of  large  ovate  spots, 
forming  a  vertebral,  and  two  costal  necklaces  or  chains,  hence  the 
term  "  Chain  viper."  Davy  remarks* :  "  In  some  specimens  the 
marks  are  oval,  and  in  some  more  pointed,  and  rather  trapezoidal ; 
in  others  surrounded  by  a  white  margin  ;  in  a  fourth  lightest  in 
the  middle."  It  is  not  infrequent  to  see  some  of  these  spots  more  or 
less  confluent,  in  fact,  it  is  rarely  one  sees  a  perfect  rosary.  The 
costal  spots  are  frequently  interrupted  at  their  lower  margins,  and 
sometimes  taper,  reminding  one  of  a  balloon.f 

Each  spot  may  be  of  uniform  colour  throughout,  but  more  often 
exhibits  a  light  central  zone,  similar  to  the  ground  colour,  which 
merges  into  a  deep  Lincoln-green,  purple,  or  black,  around  which 
again  may   be    seen   a  narrow    zone    of  buff  or  pure  white,  the  latter 

*  "  An  Account  of  the  Interior  of  Ceylon,"  p.  tf5. 

\  Since  writiug  this  I  have  seen  a  specimen  sent  to  this  Society  by  Mr.  Kinloch  from 
Kota<nri  15,700  ft.)  in  the  Nilghiris  in  which  the  three  series  of  spots  are  completely  confluent 
into  bands.  The  sinuous  outlines  of  these  bands  indicate  the  number  of  spots,  which  how- 
ever are  broadly  blended,  in  the  entire  length  of  the  snake.  It  is  the  only  one  I  have  seen 
so  marked. 
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especially  enhancing  the  beauty  of  the  specimen,  as  may  be  judged 
from  our  plate.  Mr.  Millard  tells  me  that  about  Bombay  adult 
specimens  do  not  have  this  white  definition  to  the  spots,  and  he  is  in- 
clined to  regard  it  as  a  distinct  variety.  I  have  satisfied  myself 
that  specimens  are  to  be  met  with  in  most  parts,  including  Bombay, 
with  and  without  this  white  adornment.  To  begin  with,  I  found  in 
some  hatchlings  of  the  same  brood  born  in  this  Society's  Museum,  and 
preserved  in  spirit,  some  individuals  with  and  some  without  the 
white  delineament.  Davy,  already  quoted,  remarks  that  white  margins, 
to  the  spots  may  or  may  not  be  evident  in  Ceylon  specimens.  In 
a  mother  I  referred  to  in  a  note  in  this  Journal*  from  Saugor,  the 
spots  had  no  light  margins,  though  the  single  embryo  had  spots 
picked  out  with  pale  buff.  Again,  a  specimen  figured  by  Russellf 
obtained  from  Bombay  has  no    suspicion   of  a   light   outline   to   the 

spots. 

The  belly  is  white,  whitish,  or  yellowish,  with  darkish  semilunes 
distributed  sparsely,  and  disposed  at  the  margins  of  the  ventrals,  espe- 
cially in  the  fore  body. 

Identification. — Consideration  must  be  given  to  the  following  points, 
all  of  which  must  coexist : — 

(1)  Head  covered  above  with  small  scales  throughout,  similar 

to  those  on  the  back. 

(2)  No  aperture  between  the  eye  and  the  nostril. 

(3)  Subcaudals  divided. 

(4)  No  ridges  on  the  ventrals. 

(5)  3  series  of  large  dorsal  spots. 

It  may  seem  unnecessary  to  many  to  insist  on  this  method  of  identi- 
fication. Many  I  know  who  consider  themselves  knowledgeable  on  snake 
matters,  would  take  it  as  a  reproach  to  their  intelligence  to  suppose  they 
cannot  rely  on  colour  and  marks  alone ;  however  I  have  known  mis- 
takes occur,  and  very  positive  opinions  expressed  erroneously  with 
regard  to  this  species.  More  than  one  officer  in  China  was  very  positive 
that  they  had  captured  Russell's  viper  in  their  camp  at  Shanghai,  pub- 
lishing letters  with  some  heat  in  the  local  paper  when  their  opinions  were 
repudiated.  The  specimen  which  I  subsequently  examined  proved 
to  be  the  common  Chinese  Viper  (Ancistrodon  blomhoffii).  I  have  seen 
a  young  pvthon  (molnrus)  identified  as  a  daboia,  and  failed  to  convince 
*     Vol.  XVJ,  p.  374.  f  In  ~.  Serp.,  Vol.  II,  p  ate  XXXII. 
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another  positive  gentleman  of  his  mistake.  The  sandsnake  TLryx 
conicus  I  have  several  times  known  taken  for  this  viper,  and,  incredible 
as  it  may  seem,  the  Burmese  tree  snake  Dipmdomorphus  multi- 
maculatus.  This  latter  is  a  very  slender  little  snake  which  has  two 
series  of  ocelli,  or  ovate  spots  costally,  these  latter  misleading  its 
captor.  Many  specimens  of  Zamenis  diadema  are  marked  somewhat  like 
the  Dabo'a. 

Habits,  haunts.  —  It  may  be  met  with  almost  anywhere  except,  I 
believe,  in  dense  jungle,  but  it  prefers  open  country  into  which  the  sun 
can  penetrate  and  shed  its  agreeable  warmth.  Here  it  lies  by  day 
amongst  the  vegetation,  in  lazy  apathy,  apparently  oblivious  to  its 
surroundings,  but  never,  however,  relaxing  a  vigil,  which  has  for  its 
reward  the  capture  of  the  incautious  animal  that  chances  to  stray 
within  reach.  In  the  evening  it  bestirs  itself,  and  roams  abroad  whilst 
darkness  prevails. 

Its  movements  are  slow,  and  consistent  with  its  corpulent  habit. 
When  disturbed  it  prefers  usually  to  maintain  its  ground,  and 
frequently  will  contest  the  right  of  way  with  heaving  sides,  and  angry 
hiss.  When  it  does  retire,  it  does  so  in  a  leisurely  manner  befitting 
its  dignity  and  figure. 

Fayrer*  remarks  on  the  authority  of  his  snakeman  that  it  will  take 
to  water,  and  Halyt  mentions  one  swimming  in  the  middle  of  a  back- 
water. These  are  exceptional  instances.  TennentJ  says  that  it  will 
climb  trees,  and  I  can  confirm  this  as  a  rare  event,  having  known  one 
in  a  low  hedge.  Its  ungainly  proportions,  however,  do  not  favour 
scansorial  achievements.  It  is  no  uncommon  event  to  find  it  in  close 
proximity  to  and  even  in  habitations,  and  its  partiality  to  a  murine  diet 
sufficiently  explains  such  intrusions.  I  remember  one  captured  in 
Rangoon  beneath  the  steps  of  the  Cantonment  Magistrate's  Court  during 
the  day,  with  crowds  of  natives  all  about.  Bassett-Smith  §  mentions 
it  as  frequently  coming  into  the  precincts,  and  into  the  Naval  Hospital 
at  Trincomalee,  and  Tennent  H  says  the  Judge's  house  at  this  same 
station  became  so  infested  with  this  species,  that  the  family  had  to  quit. 

Disposition. — No   observer  can  speak   with   greater  authority   than 

*  Loc.  cit.,  p.  15. 

t  First  report  on  the  collection  of  snakes  in  the  Colombo  Mneeum,  1886,  p,  18. 

%  Loc.  cit.,  p.  305. 

§  Jour.,  Bom.  Nat.  Hist.  Soo.,  Vol.  XI,  p.  546.  f  Loc.  cit.,  p.  296. 
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Fayrer,  and  he  says  of  tbe  Daboia  :  "  In  confinement  it  is  sluggish,  and 
does  not  readily  strike  unless  roused,  and  irritated,  when  it  bites  with 
great  force,  and  determination.  When  disturbed  it  hisses  fiercely, 
and  when  it  strikes  does  so  with  much  vigour/'  This  is  entirely  my 
own  experience.  It  is  a  creature  slow  to  wrath,  contenting  itself 
under  moderate  provocation,  with  a  loud  sustained  and  warning  hiss, 
reminding  one  of  a  leaking  foot-ball  bladder.  It  will  not  strike  till 
considerably  irritated,  when  it  hurls  itself  at  the  offending  object  with 
determined  malice.  I  have  known  one  spring  with  such  a  powerful 
muscular  effort  that  I  believe  it  actually  left  the  ground  in  its  endea- 
vour to  strike  me. 

The  hiss  once  heard  is  not  easily  forgotten  ;  no  other  snake  emits  such 
a  volume  of  sound,  to  the  production  of  which  two  factors  contribute. 
Firstly  the  size  of  the  lung  which  is  developed  to  a  degree  commensu- 
rate with  the  remarkable  body  girth,  and  secondly  the  large  size  of  the 
nostril,  for  it  is  through  this  aperture  that  the  sound  is  produced. 

In  Bangalore  I  experimented  with  a  large  adult  belonging  to  a 
snakecatcher.  Among  his  stock  in  trade  he  carried  the  familiar  gourd 
pipe  used  by  this  fraternity.  This  was  sealed  up  in  places  with  cobbler's 
wax  which  I  removed,  rendered  pliable  by  heat,  and  packed  into  the 
Daboia's  nostrils.  This  done  the  snake  was  unhanded,  and  irritated. 
It  was  then  noticed  that  the  lung  expanded  with  difficulty,  and  very 
imperfectly,  and  hissing  was  no  long  feasible. 

A  good  example  of  its  disinclination  to  bite  is  related  by  Blanford*  ; 
a  friend  of  his  once  carrying  one  home  under  the  belief  that  it  was 
a  python  until  undeceived  by  its  biting,  and  killing  one  of  his  dogs. 
It  made  no  attempt  to  bite  or  injure  him,  though  apparently  he  did  not 
take  any  precautions  in  his  manner  of  handling  it.  Again  Fayrer  f 
says  he  always  during  his  experiments  had  the  greatest  difficulty  to  get 
this  snake  to  bite  voluntarily.  I  can  fully  confirm  this;  frequently  rats 
put  in  as  food  into  its  cage  remain  there  alive  and  unmolested  for  days. 
In  making  these  remarks,  however,  I  think  one  must  expect  many 
exceptions  to  this  attitude  of  indifference.  Young  specimens  especially 
seem  more  on  the  alert,  more  easily  alarmed,  and  are  correspondingly 
more  easily  provoked  to  bite  than  many  adults. 

The  bite  is  sometimes  inflicted  by  a  snap,  the  creature  relaxing  its  hold 

*  Jourl.,  Asiat.  Soc,  Bengal,  Vol.  XXXIX,  p.  874. 
t  Thanatoph.  Ind.,  p.  64. 
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at  once.  On  the  other  hand  it  is  not  unusual  for  Russell's  viper  to  bite, 
and  maintain  a  tenacious  grasp  for  many  seconds.  In  the  case  of 
a  gunner  who  succumbed  to  the  bite  of  this  snake  at  Thayetmyo 
(Burma)  in  1862,  Nicholson*  mentions  that  it  was  with  difficulty 
shaken  off.  Elliotf  mentions  a  dog  bitten  by  one,  dragging  the  snake 
many  yards  before  disengaging  it,  and  one  might  quote  many  more 
similar  experiences. 

Poison  apparatus. —  The  fangs. — These  attain  their  maximum  deve- 
lopment in  this  the  largest  of  the  Indian  vipers.  There  may  be  a  single 
one  in  each  maxilla,  or  two  fixed  side  by  side.  In  a  depression  at  its 
I) .  >,  and  on  the  outer  side,  as  many  as  5  or  6  reserve  fangs  may  be 
seen  lying  loosely  in  the  mucous  membrane,  progressively  diminishing 
in  size  from  within  outwards.  When  one  of  the  fixed  fangs  is  shed, 
the  reserve  fang  best  developed,  and  lying  nearest  to  it,  becomes 
cemented  in  a  few  days  into  the  jaw. 

The  fang  is  tubular,  being  formed  by  the  folding  over  of  two  lateral 
expansions  of  the  tooth,  which  blend  on  its  anterior  face,  in  the  major 
part  of  its  length.  A  groove  which  is  feebly  discernible,  but  always 
present,  marks  the  line  of  junction  uf  these  two  expansions.  At  its 
base  the  expansions  fail  to  meet,  and  the  impeifect  blending  is  marked 
by  an  aperture.  The  canal  terminates  near  the  point  of  the  tooth  in  a 
min ate  opening. 

The  fangs  in  vipers  are  very  mobile   or  to  speak  more  correctly,  the 

maxillae  are,  for  the  fangs  are  fixed 
into  these  bones.  Russell's  viper,  like 
other  vipers,  when  it  yawns,  fre- 
quently rocks  its  maxillse  forwards 
and  backwards. 

Glands. — These  sacs  compared  with 
the  cobra's  are  small,  and  present  a 
corrugated  appearance  unlike  the 
smooth  retort-shaped  glands  of  the 
cobra.  Elliot  J  obtained  11  drops 
from  the  2  glands  of  an  adult.  Wall 11 


A. 


B 


.  A.  B.  C. 

Inner  aspect  of  fang  (life  size^  the 
lower  oririce  of  the  canal  is  inclin- 
ed slightly  inwards. 
Anterior  aspect  (Jife  size)  showing 
seam  where  the  two  edges  have 
been  welded. 
C.  Tip  (enlarged)  showing  lower  orifice 
and  point,  closely  resembling  tip 
of  hypodermic  needle. 


*  Ind.  Snakes,  p.  140. 

t  Trans  Brit.  Med.  Association,  S.  Ind.  br.  189,  p.  7. 

J  Loc.  cit..p.  33. 

f  Indian  Snake  Poisons,  p.  113. 
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(A.  J.)  mentions  a  supplementary  gland  in  this  viper,  globular  in  form, 
which  completely  surrounds,  and  empties  itself  into  the  ducts  draining 
the  major  sac. 

Poison.—  Physical  qualities.— Lamb*  tells  us  that  this  venom  is  clear, 
with  a  small  quantity  of  undissolved  material  in  suspension.  Its 
reaction  is  acid.  The  taste  resembles  gum  acacia.  In  drying  it 
cracks  into  longitudinal  fissures  yielding  needle-shaped  fragments.  The 
dried  product  retains  its  toxic  properties  indefinitely,  and  is  reaaily 
soluble  in  water. 

Ejects  internally. — When  swallowed,  daboia  venom  has  no  more  de- 
leterious effect  on  the  system  than  cobra  poison,  but  of  course  one  must 
postulate  a  healthy  and  unbroken  surface  in  the  mouth,  and  further 
passages.  Elliotf  gave  11  drops  to  a  goat,  and  a  larger  quantity  to  a 
dog  without  noticing  any  ill  effects. 

Toxicity. —  As  every  one  in  this  country  is  doubtless  fully  aware, 
Russell's  viper  ranks  among  our  deadliest  snakes.  The  action  of  its 
poison  is  so  different  from  that  of  cobra  venom,  that  one  can  hardly 
compare  their  relative  degrees  of  virulence.  The  poison  appears  to  be 
as  fatal  in  the  doses  usually  injected  during  a  bite,  but  death,  except 
experimentally,  is  not  so  rapidly  produced  in  large  animals  including 
man.  Russell  saw  a  fowl  die  in  36  seconds,  Fayrer  a  fowl  in  34  seconds, 
and  Millard  a  rat  die  in  35  seconds-  Lamb,  however,  has  shown  that 
these  cases  of  precipitate  death  are  attributable  to  relatively  very  large 
doses,  and  that  in  the  case  of  large  animals  the  dose  necessary  to  pro- 
duce such  rapid  death  is  larger  than  a  Russell's  viper  could  inject  at  one 
bite.  A  dog  mentioned  by  Davy  died  58  minutes  after  a  bite  in  the  leg. 
The  dog  Elliot  saw  succumb  to  a  bite,  died  in  less  than  3  hours. 
Another  dog  which  Traill  saw  bitten  in  four  places  died  in  8  hours. 
The  gunner  referred  to  by  Nicholson  succumbed  in  27  hours.  In  a 
case  cited  by  Fayrer,  an  adult  man  died  in  7  hours. 

As  in  the  case  of  other  poisonous  snakes  it  does  not,  however,  in  the 
least  follow,  that  a  serious  bite  will  cause  death  if  left  untreated. 
There  is  abundant  evidence  to  show  that  a  percentage  of  cases,  hard 
to  determine,  do  not  die  even  though  the  local  injuries  are  such  as  to 
warrant  the    gravest   apprehension.     No   more   instructive   record  on 


*  Jour.,  Bom.  Nat.  Hist.  Soc,  Vol.  XIV.,  p.  222. 

f  Loc.  cit.,  p.  33. 
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this  score  is  to  be  found  in  snake  literature  than  that  quoted  by  Elliot*. 
He  says:  "  I  myself  saw  a  large  powerful  daboia  (3  feet  8  in.  long) 
"strike  fairly  at  a  dog,  hold  it,  shake  it,  and  only  let  go  when  the  dog 
"  had  fled  yelping  several  yards,  dragging  the  snake  along  the  ground. 
"  The  part  bitten  was  soft,  and  fleshy,  the  "bite  was  apparently  a  fair 
''  one,  the  glands  of  the  snake  when  dissected,  though  emptier  than 
"  usual,  both  proved  to  contain  poison.  From  one  gland  alone  I 
"  obtained  more  poison  than  another  daboia  emitted  through  a 
"  leaf  in  a  vigorous  bite.  Add  to  all  this  that  there  was  a  well  marked 
"  subcutaneous  extravasation  round  the  bite,  and  the  case  seems  perfect, 
".....  though  it  became  rather  ill,  did  not  die."  "  Eight 
"  days  later  the  same  animal  was  fairly  struck  by  a  vicious  daboia 
"  (3  feet  4  in.  long),  the  bite  being  almost  instantaneous  in  its  sbort- 
"  ness,  and  this  time  the  victim  died  in  less  than  three  hours." 

Halyt  mentions  a  bite  from  this  snake,  from  which  the  man  suffered 
no  ill  effects. 

In  a  recent  number  of  this  Journal!  Colonel  Bannerman  expresses 
the  belief  that  the  young  daboia  is  not  provided  with  poison  in  its 
earliest  days,  or  at  any  rate  that  the  poison  if  secreted  is  too  weak  to 
kill  even  small  creatures.  This  does  not  accord  with  my  own  observa- 
tions, which  convince  me  that  they  enter  the  world  with  a  sufficiently 
abundant  and  active  poison  to  thoroughly  equip  them  in  their  struggle 
for  existence.  In  confirmation  of  my  own  opinion  I  find  that  Dr. 
Shortt§  had  a  gravid  daboia  in  captivity.  On  the  production  of  its 
brood,  a  young  one,  measuring  only  %\  inches  when  6  hours  old,  killed 
a  young  partridge  weighing  9^  tolas  in  10  seconds  !  The  failure  of 
Colonel  Bannerman's  experiments  must  be  attributed  to  the  uncertainty 
of  the  effects  of  the  bite  already  alluded  to. 

FuKher  comments  upon  the  poison  of  this  snake  are  beyond  the 
scope  of  this  paper. 

Food. —  All  my  observations  go  to  show  that  small  mammals,  and 
especially  rats,  constitute  the  main  diet  of  the  dciboia.  but  it  is  not  so 
bigoted  in  gastronomic  matters  as  to  be  disdainful  of  other  fare. 
Mr.  E.   E.  Green   found  one   that   had  eaten  a  green  lizard  (Calotee 

*  Loc.  ctt.,  pp.  7  »nd  36. 

t  First  report  on  the  Collection  of  Snakes  in  the  Colombo  Museum,  1886,  p.  18. 

J  Vol   XVII.,  p.  811. 

§  Cyclopaedia  of  India,  Vol.  V.,  p.  433. 
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ophiomachus)  as  well  as  a  rat.  Major  Evans  knew  one  in  captivity 
eat  two  frogs,  and  a  specimen  in  captivity  in  the  Madras  Museum* 
ate  during  its  incarceration  5  squirrels  besides  27  rats,  whilst  the 
young  ate  67  mice,  5  squirrels,  4  frogs  and  2  small  rats. 

In  captivity  as  a  rule  they  refuse  food,t  and  it  is  surprising  how  they 
can  keep  health  and  vigour  after  months  of  deprivation  from  food  and 
drink.  Davy  J  had  a  specimen  he  kept  for  146  days  without  food,  and 
then  allowed  to  bite  a  fowl  which  succumbed  in  a  few  seconds.  Fayrer§ 
had  one  which  lived  for  a  whole  year  without  food  or  water,  and  it  was 
"  vigorous  and  venomous  to  the  last."  I  know  of  no  snake-eating 
tendencies  in  adults,  but  cannibalism  seems  a  common  offence  among 
the  young.  Major  Dawson  writes  to  me  that  on  one  occasion  when 
young  daboias  were  born  in  the  gardens  at  Trevandrum,  "  the  young 
commencad  to  devour  each  other,"  and  on  another  occasion  in  the 
same  place  "  one  of  the  young  swallowed  one  of  its  fellows,  and  in  about 
a  quarter  of  an  hour  disgorged  it,"  and  both  at  the  time  of  writing 
were  alive,  and  well.  Father  Dreckmann,  too,  told  me  of  a  similar 
experience  among  a  brood  born  in  captivity ;  he  says  "  when  I  inspect- 
ed the  young  family  one  morning,  I  found  one  of  its  members  dead, 
and  another  one  missing,  and  on  examining  the  dead  one  I  found  the 
missing  one  inside  him." 

Breeding. — The  literature  on  this  snake  affords  more  records  of 
breeding  than  any  other  snake,  I  might  almost  say  than  all  other 
Indian  snakes  taken  together. 

In  spite  of  Colonel  Bannerman's  opinions  expressed  in  a  recent 
article  in  this  Journal,  and  already  referred  to  by  me  here,  I  think 
there  can  be  no  question  that  the  daboia  is  viviparous  in  habit. 

I  am  of  opinion  that  the  word  "  egg  "  as  applied  to  the  offspring 
and  their  envelope  by  this  observer  is  misleading.  The  term"  egg  "  is, 
it  is  true,  a  very  indefinite  one,  which  strictly  speaking  might  be 
applied  even  to  the  human  infant  born  in  a  caul.  Its  use,  however, 
is  restricted,  at  any  rate  in  the  popular  mind,  to  the  female  cell  impreg- 
nated or  otherwise  contained  within  a  maternal  envelope  of  chitinous, 


*  Administration  Report  of  Madras  Govt.  Mns.,  1896-7. 

t  Mr.   Spence,  however,  informs  me  that  in  his  7  years'  experience  in   the  Bombay 
Societ    s  rooni8  this  snake  has  fed  better  than  any  other  species. 
J  Loc.  cit.,  p  86. 
§  Loc.  cit.,  p.  15 
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coriaceous,  or  cretaceous  material.  At  a  certain  stage  of  embryonic 
development  in  viviparous  snakes,  eggs  in  the  sense  just  referred  to 
are  to  be  found  within  the  mother,  invested  with  a  leathery  covering- 
similar  to  that  which  is  characteristic  of  the  eggs  in  oviparous  snakes. 
In  viviparous  snakes,  however,  the  egg  undergoes  a  metamorphosis 
never  seen  in  the  eggs  of  an  ovipara.  At  a  certain  stage  the  leathery 
investment  disappears,  and  the  embryo  as  it  approaches  full  term  is 
found  to  be  suspended  in  a  limpid  oily  fluid,  contained  within  a 
delicate,  transparent  sac,  which  I  take  to  be  the  amnion,  a  foetal  not 
a  maternal  structure.  At  this  stage  it  appears  to  me  to  be  exactly 
comparable  to  the  condition  of  a  human  infant  born  in  caul. 

Even  supposing  that  a  snake  discharges  fertile  ova,  it  by  no  means 
follows  that  it  is  to  be  considered  oviparous.  Emotional  and  other 
causes  are  known  to  operate  upon  many  gravid  animals  so  as  to  cause 
in  some  ca^es  the  premature  discharge  of  the  fruits  of  generation,  and 
it  is  no  unreasonable  assumption  to  suppose  that  similar  causes  may 
operate  in  the  same  direction  in  snakes.  That  they  are  susceptible  to 
nervous  influences  is  certain,  or  how  otherwise  can  one  explain  the 
disagreeable  habit  so  frequently  evinced  by  captured  snakes  even 
when  quite  unscathed,  of  disgorging  the  contents  of  their  stomachs, 
even  when  the  rejectamenta  are  so  far  digested  as  to  be  unrecog- 
nisable. 

Period  of  gestation. — From  one  of  Colonel  Bannerman's  interesting- 
domestic  occurrences  at  Parel,  it  appears  that  the  period  from  concep- 
tion to  discharge  of  the  young  exceeds  six  months. 

Breeding  season. — From  this  last  statement  it  appears  that  these 
vipers  are  mating  in  the  cold  months.  This  receives  confirmation  by 
a  note  of  mine  dated  Cannanore  28th  December  1903  :  a  male  specimen 
was  brought  me  said  to  have  been  in  copula;  the  female  escaped 
capture.  In  cold  climates  this  implies  that  they,  mate  during  the 
season  of  hibernation.  This,  if  true,  appears  most  remarkable  for  at 
this  season  a  snake's  vitalities  are  at  their  lowest  ebb  and  not  one 
would  think  favorable  to  the  consummation  of  so  important  a 
function. 

Fecundity. — It  is  a  prolific  snake  producing  sometimes  more  than  60 
young  at  a  time.  Some  mothers,  however,  are  more  modest  in  their 
estimate  of  matrimonial  duty,  contenting  themselves  with  a  family  of 
less  than  20.     One  recorded  by  me  in  this  Journal  contained  but  one 
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solitary  foetus.     I  am  inclined   to    think   from    observations  on    other 
snakes  that  the  oldest  mothers  are  the  most  fecund. 

On  two  occasions  at  Trevandrum  Major  Dawson  tells  me  that  the 
mother  died  on  the  3rd  day  after  parturition,  but  this  must  be  con- 
sidered a  coincidence.  It  is  certain  that  the  mother  usually  survives 
the  advent  of  her  brood,  and  one  may  presume  lives  to  produce 
others. 

Genital  organs. — The  ovaries  are  long,  and  the  follicles  loosely 
strung  together.  In  one  mother  4  feet  9  inches  in  length  the  ovaries 
were  6^  inches  long. 

The  male  genitals  are  peculiar.  The  clasper  on  each  side  is  bifid, 
a  character  I  believe  to  be  lound  in  all  vipers.  I  have  also  observed 
the  same  condition  in  the  sea-snakes,  but  not  in  any  other  colubrines. 
In  a  male  3  feet  7  inches  in  length,  the  main  stem  of  each  clasper 
was  about  half  an  inch  long. 

Hatchlings. — The  young  at  birth  vary  from  about  8-|  to  11  inches. 
I  very  much  suspect  that  the  living  embryos  referred  to  by 
Stoliczka  as  3  or  4  inches  long*  were  not  actually  measured  by  him  but 
their  length  guessed  at. 

The  young  usually  rupture  the  sacs  in  which  they  are  developed, 
before  birth,  that  is,  whilst  still  within  the  maternal  abdomen.  They 
then  enter  the  world  perfectly  free.  It  is  not  unusual,  however,  for 
some  or  all  of  a  brood  to  be  born  in  cauls  which  they  subsequently 
rupture.  In  a  case  alluded  to  by  Mr.  Phipson  the  hatchlings  did  not 
effect  their  escape  till  the  day  after  deposition,  a  circumstance  extremely 
remarkable,  and  to  me  inexplicable.  Drowning  would  appear  the 
inevitable  consequence  of  any  delay  in  such  cases.  According  to 
Colonel  Bannerman  under  these  conditions  the  sac  is  split  into  2 
halves  like  a  mussel  shell.  The  young  frequently  cast  their  skins 
shortly  after  birth,  often  within  a  few  hours.  After  birth  they  congre- 
gate, and  lie  together  in  a  confused  heap  in  captivity,  but  in  nature 
very  soon  disperse.  Their  food  is  probably  the  same  as  adults.  A 
young  one  I  caught  in  Cannanore  on  a  pot  plant  in  a  verandah, 
10£  inches  in  length,  had  just  swallowed  a  mouse. 

I  have  collected  21  breeding  notes  from  various  sources  which  1 
append  in  tabular  form. 

*  See  accompanying  schedule  of  breeding  events. 
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Distribution. — Throughout  the  whole  Indian  Empire  from  Ceylon  in 
the  South  to  the  Himalayas  in  the  North.  In  the  West  it  extends  into 
Sind,  and  in  the  East  to  the  furthest  borders  of  Burma.  Its  dis- 
tribution within  these  limits  is,  however,  capricious.  Irrespective  of 
moderate  altitudes  it  is  extremely  common  in  certain  parts  whilst  it  is 
extremely  rare  or  absent  in  others. 

In  some  parts  of  the  Punjab  it  is  very  abundant.  Fayrer  tells  us  that 
at  Umritsar  in  1866  as  many  as  471  specimens  were  brought  in  for 
rewards  in  a  single  day. 

Mr.  Millard  tells  me  it  is  very  common  about  Bombay.  I  found  it  so 
on  the  same  coast  at  Cannanore,  and  Ferguson  still  further  south  at 
Travancore.  Haly  and  Ferguson  say  the  same  as  regards  Ceylon,  and 
Tennent  and  Bassett-Smith  especially  mention  Trincomalee  in  that 
Island.  I  found  it  abundant  about  Trichinopoly,  and  in  the  Central 
Provinces.  Judging  from  the  plethora  of  local  names  for  it  in  Bengal 
mentioned  by  Fayrer,  Ewart,  Richards,  and  others  it  is  probably 
common  in  parts  of  that  Province.  I  am  inclined  to  think,  however,  it 
is  chiefly  so  in  the  Eastern  parts  of  Bengal. 

In  Burma,  Theobald  remarks  on  its  abundance  in  the  Tharrawaddy 
district,  and  about  Rangoon,  and  I  can  fully  confirm  this  statement.  In 
some  parts  of  Upper  Burma,  notably  Mahlaing,  Magwe,  and  Myo-thit, 
it  is  so  abundant  in  the  crops  that  the  natives  make  themselves  special 
grass  shoes  as  a  protection. 

It  is  by  no  means  confined  to  the  plains,  occurring  plentifully  in 
many  upland  regions,  and  has  been  met  with  up  to  7,000  feet.  From 
Ceylon  I  obtained  specimens  from  Hakgalla  (5,700  feet).  Ferguson 
says  it  is  not  uncommon  in  the  hills  of  Travancore.  Mr.  Henderson 
tells  me. he  met  with  it  in  the  Nilgiris  at  6,000  feet,  and  that  it  was 
fairly  common  in  the  Palneys  at  7,000  feet.  Father  Gombert  writes 
to  me  that  it  is  common  at  certain  seasons  in  the  Palneys  up  to  6,300 
feet.     StohVzka  records  it  from  Kashmir  up  to  6,000  feet. 

On  the  other  hand  Nicholson  says  it  is  rare  in  Mysore,  Richards  in 
Bengal,  referring,  I  think,  to  the  Western  Parts.  In  two  years  in  the 
United  Provinces  (Fyzabad)  out  of  many  hundreds  of  specimens  of 
snakes  I  never  saw  one  daboia.  Colonel  Pratt  and  Mr.  Oakes,  both 
for  many  years  familiar  with  these  Provinces,  had  never  seen  or  heard 
of  it  except  at  Sitapur.  About  Delhi  I  never  saw  or  heard  of  one, 
though  I  have  good  authority  for  stating  that  it  is  very  common  about 
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Karnal.  Murray  says  it  is  not  common  in  Upper  Sind,  and  Blanford 
makes  a  similar  observation  of  South-Eastern  Berar.  Mr.  Miller 
tells  me  that  about  Darjeeling  he  has  only  known  one  specimen  in 
many  years'  residence,  viz.,  from  Kurseong  (4,600  feet). 

Description. — Head  covered  with  small  keeled  scales  similar  to  those 
on  the  back.  Rostral. — As  high  or  nearly  as  high  as  broad ;  in 
contact  with  6  shields,  of  which  the  nasals  make  much  the  longest 
sutures.  Supraoculars  well  developed,  not  divided.  JSasals. —  In 
contact  with  the  rostral  and  the  1st  supralabial.  These  are  com- 
plicated in  structure,  consisting  of  a  single  shield  pierced  by  a  large 
unusually  patent  nostril.  A  vertical  pillar-shaped  portion  demarcates 
this  orifice  anteriorly.  This  pillar  bifurcates  above  to  receive  the 
anterior  extremity  of  a  crescentic  scale.  Two  fissures  demarcate  the 
nostril,  one  above  and  the  other  below,  but  neither  extend  to  the 
margin  of  the  shield.  Supralabials  10  to  12,  the  4th  largest;  separated 
from  the  eye  by  2  or  3  series  of  subocular  scales.  Sublinguals. — One 
pair  only,  touching  4  or  5  infralabials.  Infralabials  5.  The  5th  largest, 
and  in  contact  with  2  scales  behind.  Scales. — Two  heads  lengths 
behind  the  head  usually  25  or  27  ;  midbody  29  to  31  (rarely  33) ; 
two  heads  lengths  before  vent  usually  21  to  23.  Keels  present  on  all 
the  head-scales,  and  all  rows  of  body  scales  even  to  the  tip  of  the  tail. 
In  the  last  costal  row  they  are  oblique  and  less  pronounced  than  in 
other  rows.  Ventrals. — 153  to  176,  very  broad,  rounded,  not  ridged. 
Anal  entire.     Subcaudals  41  to  64,  all  divided. 

Our  plate  is    in   every   particular    excellent,   and   is   the  work   of 
Mr.  Gerhard t. 

(To  be  continued.) 
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THE  'SHOT-BORERS'  OF  BAMBOOS  AND  WOOD-BORERS 

OF   PINUS  LONGIFOLIA. 

By 

e.  p.  stebbing,  l.r.s.,  f.r.s.,  f.z.s.,  f.e.s. 

In  Volume  XVII,  p.  526  of  our  Journal,  Mr.  Norman  F.  T.  Troup 
asked  some  questions  relative  to  the  attacks  of  bamboos  by  the  '  shot- 
borer'  beetles  and  the  riddling  of  the  wood  of  Pinus  longifolia  by  the 
same  or  similar  species  of  beetles. 

Mr.  Troup  draws  attention  to  the  fact  that  the  inhabitants  of 
Kumaun  hold  that  the  bamboos  and  trees  are  only  attacked  by  the 
borers  if  they  have  been  felled  during  the  period  of  the  month  when  the 
nights  are  lit  by  the  moon's  radiance,  and  that,  if  fellings  take  place  in 
that  portion  of  the  month  during  which  the  nights  are  dark,  the  bam- 
boos and  timber  will  remain  unaffected. 

That  such  an  opinion  is  held  by  natives  in  many  parts  of  India,  as  far 
as  the  immunity  of  bamboos  is  concerned,  I  am  well  aware.  I  have 
collected  together  the  information  extant  on  the  subject  and  published 
a  paper  in  the  Indian  Forester  (Vol.  XXXII,  p.  534)  entitled  '  The 
effect  of  the  moon's  phases  on  the  period  of  felling  bamboos,'  a  copy  of 
which  I  attach  to  this  note. 

The  two  common  'shot'  borers  of  the  bamboo  are  species  of  Dino- 
derus,  D.  pilifrons  and  I),  minutus,  both  members  of  the  family  of 
beetles  known  as  the  Bostrychidce. 

Mr.  Troup's  remarks  concerning  the  borers  attacking  the  Pinus 
longifolia  are  of  very  considerable  interest,  as  during  a  tour  in  Jaunsar 
and  up  the  Tons  Valley  in  the  North-West  Himalaya  made  in  September- 
November  of  last  year  (1906),  I  carried  out  a  series  of  preliminary  in- 
vestigations into  the  life  histories  of  some  of  the  Pinus  longifolia  bark  and 
wood-borers.  These  beetles,  for  they  are  all  coleoptera,  are  in  no  way 
related  to  the  Bamboo  Dinoderus  beetles  ;  they  belong  to  a  very 
different  family,  the  Scolytidoe,  a  family  which  contains  some  of  the 
most  pernicious  pests  to  trees  known  to  science.  The  worst  amongst 
them  are-two  bark-boring  beetles,  i.e.,  beetles  which  oviposit  in  the 
green  bast  layer  or  inner  layer  of  the  bark.  These  consist  of  a 
new  species  of  Tomicus,  which  1  have  named  Tomkus  longifolia,  and  a 
species  of  Polygraphus  as  yet.  unnamed.  The  life  histories  of  these 
insects  I  have  partially  worked  out.     It  will  not  be  necessary,  however, 
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to  allude  to   them  further  here,   since  they  do  not  come  within  the 
province  of*  Mr.  Troup's  queries. 

The  wood-borers  belong  to  that  curious  family  of  beetles  known  as 
the  Platypodce.  These  insects  have  been  held  by  many  scientists  to  be 
a  sub-family  of'the  Scolytidce — more,  I  think  I  am  right  in  saying,  from 
a  want  of  knowledge  of  the  habits  or  of  a  real  study  of  the  species  known 
than  from  any  other  reason.     They  differ  from  true  Scolytidce  very  con- 


ERRATUM. 


Mr.  E.  P.  Stebbixg  has  drawn  our  attention  to  the  mistake  in 
the  letters — L.R.S.,  F.B.>S.  which  appeared  after  his  name  in  the 
title  of  his  paper  on  "  The  Shot-borers  of  Bamboos  and  Wood- 
borers  of  Plans  longifolia"  at  page  18  of  the  last  Journal 
—(No.  1,  XVIII). 

These  letters    were    due   to    a    printer's   error    and    should    have 

been   I.F.S.,  F.L.S. 

EDITORS. 


standing  sickly  trees.  The  object  of  the  attack  is  to  enable  the  beetle 
to  lay  its  eggs  down  in  the  heart  wood  of  the  tree.  To  do  this  the 
insect  bores  straight  through  the  bark  into  the  sap  wood,  carrying  its 
tunnel  for  an  inch  or  so  into  this  latter  before  going  off  at  an  anole; 
from  this  point  onwards  the  gallery  may  have  several  sharp  zigzags  in 
it.  When  completed,  or  nearly  complete,  a  male  and  female  beetle  will 
be  found  in  the  tunnel,  which  is  kept  entirely  free  of  wood  dust,  this 
latter  being  pushed  up  and  ejected  on  the  outer  surface  of  the  wood  or 
bark.  As  many  as  20-30  eggs  are  laid  by  the  beetle  and  from  them 
hatch  out  minute  white  dots,  the  size  of  pins'  heads,  which  ultimately 
grow  into  small  elongate  larvse  with  yellowish  heads.  They  do  not 
feed  on  the  wood,  but  on  a  kind  of  fungus  with  which  the  tunnel  bored 
by  the  beetles  is  lined  :  from  this  habit  they  have  been  given  the  name 
of  "  Ambrosia  "  feeders.     The  life  cvcle  of  this  beetle  is  about  6  week» 
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from  egg  to  beetle,  in  the  ease  of  the  autumn   generation.     Eggs  laid 
about  the  1st  to  2nd  week  of  October  hatch  out  within  a  couple  of  days 
or  so,  and  the  larvae  are  full  grown   by  the  end   of  the  month   or  1st 
week  in  November.     The  pupal  stage   is   about  two   weeks  and  the 
mature  beetles  issue   about   the  3rd  week   of  the  month   should  the 
weather  prove  favourable.     I  have  not  been  able  to  work  out  the  com- 
plete number  of  life  cycles  passed  through   in  the  year,  but  I   am  of 
opinion  it  will  be  found  to  be  four  or  five.     The  first  eggs  of  the   year 
are  laid  about  the  middle  of  April,  mature   beetles  from  these  issuing  at 
the  beginning  of  June ;  this  is  the  first  generation  of  the  year.     The 
beetles  of  the  second  generation  appear  somewhere  about  the  middle 
of  July,  those  of  the  third  at  the  end  of  August,   whilst  a  fourth  lot 
appear  to  oviposit  in  the  second  week  of  October.     Should  the  year  be 
a  favourable  one — I   mean   by  this  should   the  autumn  be  a  dry   and 
warm  one  and  the  winter  set  in  late — a  fifth  lot  of  beetles  may  develop 
towards  the  end  of  November  and  hibernate  as  such  through  the  winter. 
Should  the  year  be  unfavourable,  the  insect  probably  hibernates  for  the 
winter  in  the  larval  stage  at  the  bottom  of  the  tunnels  in  the  wood. 

Such  is  the  life  history  of  this  pest  as  far  as  it  has  at  present  been 
worked  out.  As  I  have  said,  it  only  attacks  the  wood  when  fresh.  In 
no  instance  have  I  found  the  insect  alive  in  dry  timber.  I  gather  from 
Mr.  Troup's  note  that  he  is  alluding  to  green  as  opposed  to  dry  wood. 

As  to  Mr.  Troup's  query  as  to  why  the  insects  only  attack  trees 
or  timber  which  have  been  felled  during  the  period  of  moonlight,  I  will 
reply  with  the  question,  is  this  true  in  the  case  of  P.  longifolia  ?  The 
mere  fact  of  my  not  having  heard  of  this  opinion  in  connexion  with  the 
long-leaved  pine  is  not.  meant  to  throw  a  doubt  on  any  statement  of 
Mr.  Troup's  or  any  observations  he  mav  have  made.  In  dealing  with 
scientific  questions  one  may  be  pardoned,  I  trust,  for  asking  for  the 
proofs.  Mr.  Troup  will  see  in  my  paper  on  the  subject  in  connexion 
with  bamboos  that  I  have  suggested  a  series  of  experiments  being  made 
with  the  idea  of  settling  once  and  for  all  the  truth  or  otherwise  of  the 
native  idea  about  this  period  of  felling.  If  Mr.  Troup  would — should 
he  be  in  a  position  to  do  so — commence  a  series  of  experiments  with 
bamboos,  ringals  and  Pinus  longifolia  and  would  let  me  have  the  results 
of  his  observ.tions  I  should  be  under  a  deep  obligation  to  him. 

Now  that  the  matter  has  been  opened  in  the  Bombay  Natural  History 
Society's  Journal  and  in    the  Indian   Forester,    I  trust  it  will   not  be 
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allowed  to  drop  until  we  have  arrived  at  a  definite  opinion  for  or  against 
what  has  been  often  termed  a  mere  native  superstition.  Should  the 
'  superstition' turn  out  to  be  based  on  actual  facts,  we  shall  be  on 
more  solid  ground  than  at  present  in  endeavouring  to  explain  the 
reasons  of  this  peculiarity  and  of  turning  it  to  practical  account. 


THE  EFFECT  OF  THE   MOON'S  PHAGES  ON  THE  PERIOD 
OF  FELLING  BAMBOOS. 

SY  E.  P.  STEBBING. 

(From  "  The  Indian  Forester"    Vol.  XXX 11,  November,  page  534.) 

It  has  been  a  matter  of  common  knowledge  for  some  decades  past  amongst 
those  who  have  had  any  connexion  with  the  cutting  and  export  of  bamboos  in 
India,  and  to  a  certain  extent  of  poles  as  well,  that  the  natives  have  long  held  a 
superstition  that  neither  the  one  nor  the  other  should  be  felled  when  the 
moon  is  full  ;  they  argue  that  the  sap  is  then  very  abundant,  and  unless  the 
bamboos  are  well  soaked  in  a  tank  and  subsequently  preserved  with  plenty  of 
smoke  they  will  be  rapidly  destroyed  by  boring  insects  (coo(ee').  The  most 
serious  of  these  pests  are  the  bostrichid  beetles,  Dinoderus  pilifrons  and 
D.  minutm.9  This  curious  theory  is  held  so  commonly  throughout  tho  country 
that  I  have  been  for  some  years  past  endeavouring  to  ascertain  the  causes  which 
have  given  rise  to  it,  the  reasons  upon  which  it  is  based,  and  whether  any 
scientific  facts  can  be  adduced  in  its  favour. 

One  of  the  explanations  put  forward  is  to  the  effect  that  the  cootee.  like 
many  other  wood-boring  insects,  prefers  to  lay  its  eggs  in  wood  which  has 
commenced  to  wither  and  which  consequently  no  longer  has  a  healthy  flow  of 
sap  to  interfere  with  the  insect  in  its  burrow  This  being  so,  the  time  im- 
mediately after  the  bamboo  is  cut  down  would  be  the  most  likely  one  for  it  to 
be  attacked. 

It  seems  to  be  a  generally  received  idea  that  soaking  bamboos,  as  also  other 
timber,  in  water  for  a  considerable  time  immediately  after  it  has  been  felled, 
makes  it  less  liable  than  it  would  otherwise  be  to  suffer  from  boring  beetles  of 
all  kinds.  It  is  supposed  that  not  only  does  the  water  prevent  the  beetles 
laying  their  eggs  during  the  time  the  wood  is  immersed  in  it,  but  that  it  also 
drowns  insects  already  at  work,  and  dissolves  much  of  the  nutritive  matter  on 
which  they  otherwise  feed. 

That  bamboos,  once  sickly  and  dying  or  dead,  suffer  largely  from  the 
attacks  of  beetles,  must  be  obvious  to  the  most  superficial  observer  who  glances 
over  a  bamboo  clump,  or  examines  furniture,  houses,  fences,  etc.,  built  entirely 
or  partially  of  bamboos.  We  are  not  here  concerned,  however,  with  this 
aspect  of  the  question  ;  our  purpose  being  to  discuss  the  information  at  present 


*  Vide  my  Notes   on    the  Preservation   of   Bamboos  from  1  he  attacks  of  the  Bamboo 
Beetles  or  Shot-Borer.    Indian  Forester,  App.  Series  (1903).    Ibid  XXXI,  249. 
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available  as  to  the  effect  the  felling  of  bamboos  and  posts  at  different  phases  of 
the  moon  has  upon  their  subsequent  immunity  or  otherwise  to  the  attacks  of 
boring  pests. 

In  their  Forest  Proceedings  *  the  Marlras  Board  suggested  in  1898  that  in- 
vestigations should  be  carried  out  in  this  subject,  and  the  experiments  initiated 
as  a  result,  although  made  in  a  few  divisions  in  Madras  only  and  in  a  manner 
which  leaves  room  for  improvement,  are  of  very  considerable  interest  as 
serving  to  show  that  the  so-termed  superstition  of  the  natives  of  the  country 
has  perhaps  some  substiatum  of  solid  fact  to  rest  upon. 

Before  detailing  the  various  experiments  made  in  this  country  I  will  first 
refer  to  a  paper  read  by  Ernest  R.  Woakes  before  the  American  Institute 
of  Mining  Engineers  f  in  which  the  author  stated  that  in  South  America 
(Columbia)  not  only  bamboos  but  all  trees  are  felled  during  the  waning  moon  only 
and  not  during  its  increasing  phases.  It  would  appear  that  in  that  country 
the  effect  of  the  moon's  phases  is  treated  as  an  accepted  fact.  Mr.  Woakes 
states  from  his  own  experience  that  he  has  often  seen  the  sap  running  out  of 
stumps  during  the  increasing  moon  which  were  absolutely  dry  during  the 
waning  moon. 

In  a  letter  J  on  the  subject  Mr.  A.  W.  Peet,  Acting  Conservator  of  Forests, 
Central  Circle,  Madras  Presidency,  made  the  following  remarks  in  1899: — 

'  As  regards  bamboos  I  expect  that  the  question  of  durability  depends  to  a 
great  extent  on  the  question  of  sap,  but  the  problem  seems  to  be  complicated 
by  the  doubt  whether  we  are  to  reckon  with  the  effect  of  the  moon's  phases, 
as  well  as  with  the  period  of  the  year  at  which  they  are  felled.  I  doubt  if 
even  the  borer  can  subsist  without  tbe  elements  of  the  sap  on  which  to  feed, 
and  the  principle  of  soaking  bamboos  is,  I  think,  useful,  chiefly  because  it 
tends  to  dissolve  the  fermenting  constituents.  Heating  and  smoking  bamboos 
are  additional  precautions  generally  adopted. 

'  The  point,  however,  which  I  wish  to  emphasise  here  is  whether  we  should 
not  primarily  consider  the  period  of  the  year  at  which  bamboos  are  felled,  and 
only  secondarily  the  period  of  the  month.  There  seem  good  grounds  for 
paying  attention  to  the  latter,  if  we  can  only  determine  definitely  the  number 
of  days  in  a  month  in  which  bamboos  can  be  felled  with  confidence,  and  I 
will  revert  to  this  point.  However,  I  think  that,  unless  strong  evidence  is 
adduced  to  the  contrary,  we  shall  treat  bamboos  like  other  vegetation  and 
assume  that  the  period  when  %the  sap  is  most  vigorous,  and  therefore  the 
fear  of  fermentation  most  pronounced,  is  in  the  spring,  and  that  this  season 
should  be  avoided  for  felling  if  durability  is  of  importance  ;  and  it  may  even 
be  a  question  whether  the  root  stocks  will  not  be  more  injured  during  this 
period. 


*  Board's  Resolution.  Forest,  No.  255,  d»ted  24th  June  1898. 
t  This  paper  was  reprinted  in  the  T/opical  Agriculturist  for  October  1899. 
X  No.  454,  dated  Madras,  25th  October   1899,  to  the  Commissioners  of  Land  Revenue, 
Madras. 
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'  In  order  to  test  this  presumption  I  lately  questioned  a  bamboo  contractor 
without  giving  him  any  leading  question,  and  he  told  me  that  he  believed  that 
there  was  something  in  the  waning  moon  theory,  but  that  he  had  come  to  the 
clear  conclusion  that  bamboos  felled  during  March  and  up  to  the  end  of  July 
had  less  durability  than  those  felled  during  the  other  months  of  the  year. 

'  As  regards  the  phases  of  the  moon,  a  hill  man  told  me  that  he  considered 
that  bamboos  might  be  felled  safely  during  the  seven  days  before  new  moon 
and  the  seven  days  after  ;  but  on  being  pressed  as  to  what  he  considered 
absolutely  as  the  best  period  he  said  during  the  seven  days  before.  His  theory 
of  the  seven  days  after  would  seem  to  conflict  with  Mr.  Woakes'  theory.' 

The  experiments  carried  out  in  Madras,  although  they  cannot  be  considered 
to  have  been  as  definite  as  is  desirable,  are  still  of  very  considerable  interest. 
They  were  initiated  in  four  separate  localities,  viz.,  the  Nilgiris,  North  Coim- 
batore,  South  Coimbatore  and  South  Malabar,  and  the  following  summarises 
the  observations  made. 

Nilgikis, 

SOth  June  1899. 

Bamboos  were  cut  in  all  the  ranges  except  Ootacamund  a  few  days  before 
and  a  few  days  after  new  moon  and  full  moon  and  kept  separate  from  each 
other.  Some  were  smoked  and  others  were  soaked  in  water.  It  was  found 
that  bamboos  cut  on  dark  nights  and  immediately  soaked  or  smoked  for  a 
period  of  two  months  were  not  attacked  by  the  borers.  From  the  experiments 
conducted  in  the  various  ranges  it  was  observed  that  bamboos  felled  during 
moonlight  nights  were  more  severely  attacked  than  those  felled  during  dark 
ones.  That  soaked  bamboos  fared  much  better  than  unsoaked  ones.  As  a 
result  of  the  experiments  the  recommendation  was  made  that  as  soon  as  felled, 
the  bamboos  should  be  fully  immersed  in  water  for  some  time  or  properly  smok- 
ed in  a  shed,  or  otherwise  they  were  liable  to  be  attacked  by  the  borers. 

As  I  have  shown,  however,  in  my  previous  papers  on  the  preservation  of 
bamboos  from  the  borers,  neither  immersion  in  water  nor  smoking  are  to  be 
depended  upon  as  safe  preventives. 

North  Coimbatoee, 
24th  A  ugustl 899. 

A  series  of  experiments  were  conducted  in  the  Satyamangalam  Depot  at  the 
foot  of  the  Ootacamund  Hills.  During  each  week  of  the  month  one  head  load 
of  25  bamboos  of  two  kinds  (dry  solid  bamboos  known  as  '  Karanai '  and  green 
hollow  bamboos  known  as  '  Varar ')  were  set  aside  and  marked.  It  was 
observed  that  dry  bamboos  appeared  to  withstand  the  attacks  of  the  borers 
better  than  the  green.  In  every  case  the  insects  attacked  the  bamboos  in  the 
inside  of  the  bundle  first,  i.e.,  those  not  exposed  to  light.  This  is  a  general 
rule  amongst  these  boring  beetles  who  very  generally,  although  by  no  means 
always,  attack  in  the  shade  in  preference  to  strong  light. 

As  a  result  of  the  experiments  conducted  here  it  was  held  that  the  phases 
of  the  moon  had  no  effect  on  the  felling  season.     It  was  noted,  however,  that 
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bamboos  exposed  to  light  and  air  are  less  liable  to  attack  than  those  not  so 
exposed. 

South  Coimbatore, 
18th  February  1899  and  ls«  November  1899. 

A  series  of  experiments  were  made  on  two  occasions  at  Mount  Stuart,  one 
from  the  2nd  August  to  1st  September  1898,  and  the  2nd  from  the  10th  March 
to  12th  April.  On  each  occasion  10  large  bamboos  (Bambusa  arundinacea')  and 
10  small  (Dendrocalamus  strictus)  were  cut  daily.  Each  bundle  of  10  was 
labelled  aad  the  bundles  were  all  laid  out  in  a  row.  Those  cut  on  the  first 
occasion  were  examined  one  by  one  on  2nd  February  1899,  with  the  result  that 
the  influence  of  the  different  phases  of  the  moon  did  not  appear  to  have  any 
bearing  upon  the  presence  or  absence  of  the  borers.  On  the  2nd  occasion  one- 
half  of  the  length  of  each  bundle  was  covered  with  mats,  the  other  being  left 
uncovered.  This  was  done  in  order  to  observe  the  effect  of  shade  as  a  pro- 
tective influence  or  otherwise  to  the  bamboos.  The  bamboos  so  treated  were 
examined  at  the  beginning  of  October.  It  was  found  that  the  portions  cf  the 
bamboos  covered  over  by  the  mats  had  double  the  number  of  boring  insects  at 
work  in  them  than  were  to  be  found  in  the  uncovered  portions.  Thus  the 
insects  atta <k  bamboos  stacked  in  the  shade  twice  as  heavily  as  those  stacked 
under  the  full  rays  of  the  sun. 

The  following  were  the  percentages  of  attack  observed  in  the  case  of  the 
two  species  of  bamboos  experimented  with  : — 


Bamboo. 


Percentage  attacked 

by  borers  ■  n  the 

fit  si  occasion. 


Percentage  attacked 
by  b  re  s  <>n  the 
second  occasicn. 


Bambusa  arundinacea... 


Dendrocalamus  strictus 


34*33 

41'66 


It  will  be  noted  from  the  above  that  the  percentage  of  attack  in  the  case  of 
Bambusa  arundinacea  varies  considerably,  being  much  higher  in  the  case  of 
the  bamboos  cut  in  August  than  in  the  case  of  those  cut  in  March-April.  In 
the  case  of  Dendrocalamus  strictus,  however,  the  percentage  of  attack  differs 
but  little,  the  increase  inclining  to  those  cut  in  the  spring  months  of  the  year. 
To  be  conclusive,  further  experiments  with  a  larger  number  of  bamboos  should 
be  carried  out  in  this  Division. 

South  Malabar, 

Uh  October  1899. 

A  series  of  experiments  were  made  from  2nd  August  1898  to  7th  April  1899, 
both  at  the  full  m<  on  and  new  moon  periods.  On  each  occasion  a  bundle  of 
25  bamboos  was  soaked  in  mud  and  water,  while  a  second  bundle  was  merely 
stacked.     The   experiments   seemed   to  show   that   neither   the   soaking  nor 
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felling  at  any  particular  phase  of  the  moon  had  any  marked  effect  in  pre- 
serving the  bamboos  from  the  attacks  of  the  borers.  It  was  noted,  however, 
that  the  bamboos  felled  during  the  months  of  January  February  and  March 
were  not  attacked  by  the  borers,  stacked  bamboos  felled  at  other  periods  being 
invariably  attacked. 

The  above  summarises  the  experiments  as  far  as  they  appear  to  have  been 
carried  in  Madras.  They  support  and  confirm  observations  of  my  own  on  two 
points  : — 

(«/)  That  the  cold  weather  months  are  the  best  ones  in  which  to  fell,  although 
felling  at  this  season  does  not  guarantee  immunity  to  the  bamboos  from  the 
attacks  of  the  borers. 

(6)  1  hat  bamboos  stacked  in  the  shade,  or  covered  up  in  such  a  manner  as 
still  to  allow  of  the  beetles  getting  at  them,  will  be  more  severely  attacked  than 
those  stacked  in  the  open. 

The  question  as  to  the  best  time  in  the  month  to  fell  requires  a  more  detniled 
series  of  experiments  to  be  carried  out  before  we  can  finally  say  that  the  belief 
so  commonly  held  in  India  is  a  mere  superstition.  It  will  be  noted  that  in 
the  Madras  experiments  the  bamboos  kept  under  observation  were  either 
stacked  together  or  the  bundles  were  placed  in  rows  adjacent  to  one  another.  Now 
this  procedure  greatly  detracted  from  the  value  of  the  experiments  carried  out, 
since  it  is  possible,  if  not  probable,  that  the  bamboos  cut  at  a  certain  period  of 
the  moon's  phase  first  attracted  the  beetles  which,  appearing  in  numbers  too 
great  to  find  accommodation  in  the  bamboos  in  the  condition  they  preferred, 
overflowed  on  to  and  attacked  neighbouring  bundles  which  otherwise  might 
have  escaped.  If  the  experiments  are  to  be  reliable,  it  is  necessary  to  cut 
bamboos  at  different  periods  in  the  month  from  the  same  clump  or  forest  and 
to  stack  the  lots  cut  on  different  dates  at  considerable  distances  apart,  so  that 
the  danger  of  the  lot  in  the  condition  preferred  by  the  beetles  attracting  the 
insects  to  the  ">ther  will  cease  to  exist. 

A  study  of  my  note  on  the  life-history  of  these  insects  will  show  that  the 
beetles  do  not  appear  on  the  wing  in  December  and  January,  at  least  in  the 
more  southern  portion  of  the  Continent,  and  for  an  even  longer  interval  in 
the  northern  portions.  This  therefore  accounts  to  so.me  extent  for  the  immu- 
nity of  bamboos  from  attack  at  this  period. 

In  order  to  settle  the  question  of  the  effect  of  the  phases  of  the  moon  on  the 
period  of  felling,  I  would  ask  those  interested  in  the  subject  to  initiate  a  series 
of  experiments  as  follows  : — 

(a)  Bundles  of  bamboos  to  be  cut  weekly,  each  week's  felling  to  be  numbered 
and  stacked  separately  as  far  apart  as  possible  (at  least  a  mile). 

(b)  The  phase  of  the  moon  at  the  period  of  felling  to  be  accurately  noted. 

(c)  Particulars  as  to  locality,  elevation,  etc.,  to  be  noted  for  each  bundle  cut. 

(d)  The  bundles  to  be  inspected  weekly  and  rough  notes  as  to  the  percentage 
of  each  bamboo  attacked  to  be  noted  down  for  each  week. 

(e)  The  species  of  bamboo  experimented  with  to  be  accurately  noted. 
4 
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(  /  )  My  own  theory  at  present  is  that  bamboos  felled  during  November  and 
the  first  half  of  December  and  immediately  piled  or  stacked  in  the  sun  will  not  be 
attacked  by  the  borers.  I  should  like  a  verification  of  this  by  experiments 
carried  out  in  different  parts  of  the  country. 

It  would  lay  me  under  a  deep  obligation  if  all  who  institute  such  experiments 
would  forward  me5  a  copy  of  their  notes  and  observations,  together  with  the 
deductions  they  draw  therefrom. 

*  To  Dehra  Dun,  United  Provinces. 
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(Continued  from  page  677  of  Vol.  XVZI.) 

(  With  a  Plate.) 
Uraniad^e. 

3045.    a.    Epiplema  polei,  n.sp.  (Plate  E.,  f.  1). 

White,  f rous  brownish  above  ,  thorax  slightly  irrorated  with  brown  ;  abdomen 
dorsally  tinged  with  brown.  Forewing  faintly  tinged  with  brown  and 
sparsely  striated  with  dark  brown,  some  blackish  points  on  eosta  ;  a  strong 
medial  blackish  line  very  oblique  from  costa  to  lower  angle  of  cell,  then 
inwardly  obliqne,  often  interrupted  in  places  and  with  brown  suffusion  beyond 
the  cell  and  on  inner  area  between  it  and  the  postmedial  line  which  is  slightly 
excurved  below  costa  and  incurved  at  middle  and  below  vein  3,  interrupted 
in  places  ;  two  subterminal  black  points  below  apex  and  a  dark  brown  line 
from  vein  6  to  termen  at  vein  3  with  more  or  less  brown  suffusion  on  each  side 
of  it  ;  a  more  or  less  developed  diffused  brown  mark  at  tornus.  Hindwing 
sparsely  striated  with  dark  brown,  the  inner  margin  with  more  prominent  striai  ; 
some  fuscous  irroration  between  lower  angle  of  cell  and  termen  ;  antemedial 
line  extremely  oblique  from  costa  to  lower  angle  of  cell  where  it  is  acutely 
angled,  then  sinuous  to  inner  margin  ;  a  black  discoidal  point ;  postmedial 
line  oblique  from  costa  to  median  nervules  where  it  is  excurved,  then  slightly 
sinuous  to  inner  margin,  some  dark  suffusion  before  it  at  costa  and  a  diffused 
spot  at  apex  ;  a  brown  line  just  before  termen  between  the  tails  at  veins  7  and 
4  to  which  it  is  bent  outwards  ;  a  brown  spot  on  termen  below  the  lower  tail. 

Habitat. — Hong  Kong  (J.  J.  Walker)  ;  Ceylon,  N.  C.  Province,  Puttalam 
(Pole).  Exp.  $  20,  9  24  mill.  Type  in  B.  M.  Named  after  Mr.  J.  Pole  who 
has  done  so  much  in  working  up  the  Moths  of  Ceylon. 

3053.  a.  Epiplema  suBFLAViDA,Swinh.,  A.  M.  N.  H.  (7),  xvii,  p.  553  (1906) 
(Plate  E.,  f .  2). 

$.  Head  and  thorax  grey  brown  ;  palpi  and  frons  black  ;  abdomen 
greyish  fuscous  ;  pectus,  legs  and  ventral  surface  of  abdomen  ochreou9. 
Forewing  grey-brown  with  indistinct  dark  striae  ;  an  antemedial  rufous  spot 
in  cell  and  blackish  point  below  it ;  a  curved  rufous  postmedial  line  from 
costa  to  vein  4  and  a  conical  fuscous  patch  on  inner  margin  with  black  on  its 
outer  edge  ;  a  fine  black  subterminal  line  slightly  excurved  from  vein  7  to  5 
then  oblique  to  near  termen  at  vein  3  and  with  some  rufous  on  its  outer  edge  ; 
some  fuscous  suffusion  near  tornus  ;  cilia  pale  at  tips.  Hindwing  grey-brown 
with  black  stria?  on  costa  and  inner  half ;  a  subbasal  brown  line  from  cell  to 
inner  margin  ;  a  v-shaped  rufous  mark  at  end  of  cell  ;  postmedial  line  dark 
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brown  defined  by  whitish  on  outer  side  and  with  a  red-brown  band  on  its 
inner  side  from  vnin  3  to  inner  margin,  strongly  excurved  at  middle  and  with 
some  leaden  suffusion  beyond  it  followed  by  a  rufous  line  obliquely  incurved 
from  vein  '5  to  inner  side  of  the  subterminal  black  line  which  is  irregularly 
sinuous  from  the  upper  tail  to  termen  at  vein  2,  intersected  by  an 
ochreous  streak  at  vein  5  and  with  stieaks  beyond  it  on  veins  4*3  ;  cilia  rufous  ; 
underside  yellow-buff  with  some  dark  stria?  towards  apex. 

9  Mora  rufous  and  less  suffused  with  leaden  grey. 

Habitat. — Japan  ;  N.  Kanaka,  Karwar  ;  Ceylon,  Kandy  ;  Singapore  ;  Pdlo 
Laut  ;  Java.     Exp.  $  24,  9  28  mill. 

3059.     a.     Epiplema  ENTHKARlA.Swinh.,  A.  M.  N.  H.  (7),  xvii,  p   283  (1906). 

Head  and  thorax  white  ;  palpi  brownish  at  base  and  black  at  tips  ;  antenna? 
brownish,  the  shaft  with  black  points  above  ;  vertex  of  head  with  some 
brown  ;  forelegs  marked  with  black  ;  abdomen  white  irrorated  with  brown. 
Forewing  white,  the  costal  area  striated  with  brown  and  the  rest  of  wing  with 
a  few  brown  stria?  ;  a  more  or  less  developed  curved  orange  postmedial  band 
from  below  costa  to  letter  angle  of  cell  towards  which  it  expands,  edged  with 
fuscous  and  with  a  blackish  spot  on  inner  edge  ;  a  slight  orange  spot  below 
costa  towards  apex  ;  a  subterminal  diffused  fuscous  patch  between  vein  6  and 
submediau  fold  almost  touching  the  lower  part  of  postmedial  band  usually 
present.  Hindwing  white  with  large  orange  patch  on  terminal  half  between 
vein  5  and  tornus,  its  middle  clouded  and  striated  with  black,  its  inner  edge 
waved,  its  upper  edge  emitting  an  oblique  v-shaped  mark  towards  costa  and  its 
outer  angled  marks  to  the  tails  at  veins  6  and  4,  the  latter  with  a  black  point 
below  it  ;  the  termen  with  some  white  between  the  tails  and  towards  tornus. 

Habitat. — Sikuim  ;  Bhutan  ;  Assam,  Khasis.     Exp.  20  mill. 

3064.     a.     Dirades  nuuila,  n.  sp.  (Plate  E.,  f.  3.) 

$ .  Pale  reddish  brown  ;  head  blackish  wiih  white  band  between  antennae. 
Forewing  sparsely  irrorated  and  striated  with  black;  some  fuscous  suffusion 
on  medial  area  from  cell  to  inner  margin  ;  an  indistinct  postmedial  line 
excurved  from  costa  to  vein  4,  then  incurved  ;  some  minute  black  subterminal 
points  from  apex  to  vein  4  ;  termen  tinged  with  fuscous.  Hindwing  darker 
red-brown  especially  towards  termen,  irrorated  with  a  few  black  scales  ;  an 
indistinct  curved  postmedial  line. 

Habitat—  Ceylon,  Uva  6,000'  (Alston).    Exp.  34  mill.     Type  in  B.  M. 

3067.    a.    Dirades  erosioides,  Wlk.,  xxvii,  21  (1863). 

Dirades  kohistaria,  Swinh.,  A.  M.  N.  H.  (7),  vi,  p.  307. 

£.  Head  blackish  ;  the  base  of  shaft  of  antenna?  and  a  band  between  them 
pure  white  ;  thorax  grey  and  fuscous  ;  abdomen  yellowish,  the  dorsal  area 
blackish  at  base,  then  suffused  with  fuscous.  Forewing  grey,  thickly  irrorated 
and  striated  with  fuscous,  the  costal  area  suffused  with  fuscous  ;  a  more  or 
less  indistinct  oblique  rufous  striga  from  middle  of  inner  margin  ;  postmedial 
line  tinged  with  rufous  especially  on  inner  half  where  it  is  double,  oblique 
from  costa  to  vein  4  where  it  is  excurved  and    has    a   small   black   spot   on   it, 
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then  incurved  and  ending  at  tornus ;  a  series  of  small  black  points  near 
termen  ;  cilia  rufous.  Hindwing  creamy  yellow  ;  the  base  blackish  ;  some 
rufous  in  cell  ;  the  submedian  interspace  tinged  with  brownis-h,  striated  with 
black  and  crossed  by  traces  of  a  postmedial  line  with  rufous  patch  before  it  ; 
the  inner  margin  striated  with  black  ;  the  apex  tinged  with  rufous  ;  some  black 
points  on  termen  and  a  striga  in  submedian  interspace. 

9.  Hindwing  grey  thickly  striated  with  black  ;  a  curved  diffused  brownish 
antemedial  band  ;  postmedial  line  double  filled  in  with  tufous  aid  with  some 
black  suffusion  before  it,  oblique  from  costa  to  vein  4  where  it  is  angled  out- 
wards, then  sinuous,  the  area  beyond  it  suffused  with  black  towards  costa;  a 
terminal  series  of  small  black  and  grey  lunules  between  veins  7  and  1. 

Habitat. —  Ceylon,  Maskeliya  ;  Andamans,  Port  Blair;  Borneo,  Sarawak. 
Exp.  $  24-26,  $  24-30  mill. 

3068a.     Dir^des  fonebkis,  n.  sp. 

$ .  Head  and  thorax  fuscous  brown  tinged  with  greyish  ;  frons  whitish  ; 
ab3omen  grey  tinged  with  brown  and  irrorated  with  black.  Forewiug 
grayish  suffused  with  brown  and  thickly  irrorated  with  black  to  the  post- 
medial  line,  the  terminal  area  much  paler  and  slightly  irrorated  with  black  ;  the 
1st  line  medial,  indistinct,  diffused,  black,  oblique  from  costa  to  lower  angle  of 
cell,  then  inwardly  oblique,  postmedial  line  diffused,  black,  oblique  from  costa 
to  vein  8,  excurved  to  vein  4,  then  incurved  ;  traces  of  a  diffused  subterminal 
line.  Hindwing  greyish  suffused  with  brown  and  irrorated  with  f  u-cous  ;  two 
indistinct  diffused  black  antemedial  lines  from  cell  to  inner  margin  ;  diffused 
curved  black  medial  and  postmedial  narrow  bands  ;  the  terminal  area  more 
strongly  suffused  with  brown  and  with  traces  of  a  diffused  subterniinal  band  • 
a  terminal  series  of  slight  black  lunules  ;  the  underside  brownish  white 
slightly  irrorated  and  striated  with  black. 

Habitat. — Bombay.     Exp.  28  mill.     Type  in  B.  M. 

GEOMETRIDjE. 
BOARMIANVE. 

3082.     Urapteryx  ebuleata,  subsp.  palniensin,  nov. 

£ .     Bright  primrose  yellow  ;  fore  and  hindwings  with  the  band  fulvous  ;  cilia 
bright  fulvous  ;  hindwing  with  scarlet  centre  to  lower  spot  at  base  of  tail. 
Habitat.— Madras,  Palni  Hills  7000'  (Campbell).    Exp.  58  mill. 

Genus,  Tristophis.  Type. 

Tristophis,   Butl.  Journ.  Linn.  Soc.  Zool  ,  xvii,   p.  199  (1883) veneris. 

Proboscis  fully  develop- 
ed ;  palpi  porrect  not  reach- 
ing beyond  the  frons  which 
is  smooth,  rounded;  antennas 
of  male  laminate  ;  head  and 
thorax  clothed  with  hair 
and  without  crests  ;  hind 
tibiae    with    two     pairs    of 


Tristophis  veneris  $  \. 
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spurs,  in  male  dilated  with  fold  and  tuft  of  hair  ;  abdomen  without  crests. 
Pore  wing  triangular,  the  apex  rounded,  the  termen  evenly  curved  ;  vein  3  from 
close  to  angle  of  cell;  5  from  middle  of  discocellulars  ;  6  from  ujper  angle; 
7"89  stalked  ;  10*11  stalked  anastomosing  slightly  with  12.  Hindwing  with  the 
termen  slightly  waved  and  produced  to  a  short  tail  at  vein  4  ;  vein  3  from  close 
to  angle  of  cell  ;  5  absent  ;  6 "7  shortly  stalked  ;  8  approximated  to  the  cell 
to  middle. 

3091.  a.  Tristophis  veneris,  Butl.  A.  M.  N.  H.  \b),  1,  p.  392  (1878)  j  id.  111. 
Het.  B.  M.  iii,  p.  29,  pi.  48,  f.  1. 

White  ;  antennae  fuscous  ;  fore  and  mid  legs  tinged  with  fuscous.  Forewing 
with  the  costal  edge  fuscous  at  base  ;  a  very  oblique,  slightly  incurved  brown 
band  from  costa  before  middle  to  middle  of  inner  margin  ;  an  oblique 
brown  discoidal  bar  ;  a  brown  postmedial  band,  somewhat  incurved  oblique 
and  expanding  below  vein  4  ;  an  oblique  subterminal  band  narrowing  to 
inner  margin  ;  a  fine  brown  terminal  line  ;  cilia  orange  at  base,  with  brown 
medial  line  and  whitish  tips.  Hindwing  with  brown  discoidal  point  ;  a 
postmedial  series  of  small  brown  spots,  obliquely  curved  from  costa  to  vein  4, 
then  incurved  and  forming  a  band  ;  a  subterminal  luuulate  orange  band, 
brownish  at  costa  and  towards  tornus,  expanding  to  near  termen  at  middle, 
with  black  subterminal  lunules  on  it  above  and  below  vein  4  and  slight 
striga  above  vein  6 ;  cilia  orange,  whitish  at  tips  ;  the  underside  with  the 
discoidal  and  postmedial  spots  larger,  the  subterminal  band  brown  except  at 
middle. 

Habitat. — Japan  ;  Assam,  Jaintia  Hills.     Exp.  40  mill. 

3154.  a.  Hypochrosis  hypoleuca,  n.  sp.  (Plate  E.,  f.  4). 

Forewing  with  vein  10  from  11  anatomising  with  8#9. 

ft .  Head  brown  ;  thorax  bright  green  ;  pectus  and  legs  whitish  tinged 
with  brown  ;  abdomen  green,  the  penultimate  segment  with  white  terminal  line, 
the  terminal  segment  with  black  line,  anal  tuft  and  ventral  surface  ochreous 
white.  Forewing  yellow-green  sparsely  irrorated  with  black  points  and  striae, 
the  costal  edge  fuscous  brown  ;  an  elliptical  black  postmedial  spot  between 
veins  2  and  1.  Hindwing  yellow-green  sparsely  irrorated  with  black  points 
and  strife,  the  inner  margin  narrowly  white  to  beyond  middle  where  there  is 
a  black  striga  from  the  margin.  Underside  of  both  wings  greenish  white  with 
slight  dark  striae. 

Habitat.— Madras,  Palni  Hills     (Campbell).    Exp.  36  mill.    Type  in   B.M. 

3178.  b.    Heterolocha  lunilinea,  n.  sp. 

$ .  Head  and  thorax  yellow  ;  palpi  rufous  ;  frons  tinged  with  rufous  ;  legs 
rufous ;  abdomen  yellow.  Forewing  greenish  yellow  faintly  striated  with 
brown  and  with  minute  brown  streaks  on  costa  ;  a  maculate  antemedial 
red-brown  band,  bent  outwards  below  costa,  then  oblique  ;  an  oblique  bar- 
shaped  discoidal  spot  ;  an  oblique  maculate  red-brown  band  interrupted  in 
places  from  just  below  apex  to  inner  margin  beyond  middle  ;  cilia  pale 
rufous.     Hindwing  pale  ochreous  sparsely  irroratedjWith  small  brown  spots  and 
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strise  ;  a  purple-brown  maculate  band  from  costa  just  before  apex  to  inner 
margin  beyond  middle  ;  cilia  pale  rufous  ;  the  underside  bright  yellow  irro- 
rated  with  red-brown  points,  the  postmedial  band  more  prominent,  a  small 
discoidal  spot. 

Habitat—  Sikhim  Tibet,  Yatung  (Hobson).     Exp.  40  mill.     Type  in  B.  M. 

3183.   b.   L.OXASP1LATES    ATRISQUAMATA,      11.  Sp. 

9  .  Head  and  thorax  yellow  ;  palpi  except  at  tips  and  sides  of  frons  black  ; 
tegulse  with  dorsal  black  patch,  outer  edge  of  patagia  black;  meso  and 
metathorax  with  paired  black  spots  ;  legs  tinged  with  brown  ;  abdomen  yellow- 
ish white  irrorated  with  black.  Forewing  yellow  thickly  irrorated  with 
small  black  spots  ;  small  antemedial  black  spots  on  costa,  median  nervure  and 
vein  I  ;  a  discoidal  spot  ;  an  oblique  postmedial  series  of  small  dentate  black 
spots  somewhat  incurved  below  costa  and  excurved  at  middle  ;  a  diffused 
whitish  subterminal  band  with  series  of  dentate  black  spots  on  its  outer  edge, 
incurved  between  veins  6  and  4  ;  a  terminal  series  of  small  black  spots.  Hind 
wing  yellowish  white  irrorated  with  fuscous  ;  a  terminal  series  of  black 
points  ;  the  underside  more  prominently  irrorated  with  fuscous  points,  a  small 
discoidal  spot  and  traces  of  an  oblique  postmedial  line. 

Habitat. — Sikhim    Tibet,    Yatong  (Bingham    Hobson).     Exp.  38-44    mill. 
Type  in  B.  M. 

3226.  c.    Zamakada  tenuimargo,  Swinh.,    A.  M.  N.   H.   (7),  xvii,  p.   379 
(1906). 

£.  Head  pale  reddish  brown  ;  thorax  and  abdomen  brownish  white.  Fore- 
wing  semihyaline  green  ;  the  costa  red-brown  with  darker  irroration ;  a 
narrow  terminal  red-brown  band  edged  by  a  fine  dark  line  on  innerside,  ex- 
panding somewhat  from  apex  to  vein  4  and  at  tornus  ;  a  black  discoidal  point. 
Hindwing  semihyaline  green  ;  a  black  discoidal  point  ;  a  narrow  sinuous  red- 
brown  terminal  band  with  fine  dark  line  on  its  inner  edge. 
Habitat. — Assam,  Khasis.     Exp.  30  mill. 

3271.  Hyposidra  megaspila  insert  H.  circumflexaria,  Koll.  Hugel's, 
Kashmir,  iv,  p.  485  (1842),  which  has  precedence. 
3278.  a.  Hytpephyra  cyanosticta,  n.  sp.  (Plate  E.,  f.  42). 
$ .  Head  and  thorax  dark  red-brown  and  black  irrorated  with  silvery  blue  ; 
basal  joint  of  antennae  white  above  ;  abdomen  whitish  tinged  with  brown 
and  with  slight  brown  and  silvery  blue  dorsal  crests.  Forewing  with  the  basal 
area  black-brown  irrorated  with  silvery  blue,  its  outer  edge  obliquely 
curved  ;  the  medial  area  ochreous  white  irrorated  with  silvery  white  and  slightly 
striated  with  brown  ;  a  reddish  discoidal  spot  ;  postmedial  points  on  veins 
4,  2  and  1  ;  a  blackish  triangular  patch  on  costa  beyond  middle  irrorated  with 
silvery  blue  ;  terminal  area  red-brown  and  blackish  leaving  the  apex  whitish 
and  with  a  waved  silvery  subterminal  line  on  it.  Hindwing  ochreous  white 
thickly  striated  with  brown  and  suffused  with  red-brown  towards  termen  ;  a 
waved  silvery  subterminal  line.  Underside  yellow  striated  with  fuscous  ;  fore- 
wing  with   discoidal   spot,  the   terminal   area    fuscous   with   yellow  patch  at 
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apex  and  spot   below    vein   4 ;    hindwing  with  oblique    maculate  medial  line 
and  sinuous  subterminal  line  dilated  into  a  triangular  patch  on  costa. 

9.  Abdomen  and  pale  areas  of  fore  and  hindwing  suffused  with  purplish 
fuscous  ;  forewing  with  the  discoidal  spot  fulvous. 

Habitat.— TraVancore,  Pirmad  (R.  S.  Imray).     Exp.  44  mill.  Type  in  B.  M. 

3316.  a.    Crocalus  fuscilinea,  n.  sp. 

$.  Pale  ochreous  yellow  ;  tibiae  and  tarsi  tinged. with  brown.  Forewing 
sparsely  irrorated  and  striated  with  brown  ;  a  fine  fuscous  antemedial  line 
very  slightly  angled  ou  median  nervure,  then  oblique  ;  a  small  spot  at  upper 
angie  of  cell  ;  an  oblique  fuscous  postmedial  line,  diffused  on  inner  side  and 
slightly  incurved  below  vein  4  ;  cilia  with  a  faint  rufous  tinge  from  apex  to 
the  angle  at  vein  4.  Hindwing  sparsely  irrorated  and  striated  with  brown  ;  a 
slightly  sinuous  fuscous  postmedial  line  diffused  on  inner  side  ;  the  underside 
with  the  line  minutely  waved. 

Habitat.—  Kashmir,  Nubra  (MoArthor).     Exp.  38  mill. 

3332.  Heteromiza  cruentaria,  insert  (syn)  Mimomiza  flavescens,  Swinh., 
A.  M.  N.  H.  (7),  xvii,  p.  284  (1906),  for  the  yellow  form. 

3332.  b.     Heteromiza  obliquaria,  Leech,  A.  M.  N.H.  (6),xix,  p.  182(1897). 

Antennae  of  male  ciliated  ;  mid  tibiae  not  dilated  ;  forewing  with  veins  10*11 
from  cell,  11  anastomosing  with  12. 

Pale  reddish  brown  suffused  with  grey  and  irrorated  with  fuscous  ;  palpi 
and  frons  bright  rufous  ;  pectus,  legs  and  ventral  surface  of  abdomen 
fiery  orange.  Forewing  striated  with  fuscons  ;  antemedial  line  acutely  angled 
outwards  below  costa,  then  very  oblique  ;  postmedial  line  strong,  rufous,  tinged 
with  olive  brown,  very  acutely  angled  outwards  to  below  apex  and  met  by  an 
oblique  streak  from  apex  with  some  white  above  it,  then  very  oblique  .  cilia 
dark  rufous.  Hindwing  irrorated  and  striated  with  fuscous  ;  a  strong  oblique 
medial  ol  ve  brown  line  defiDed  by  greyish  on  outer  side  ;  an  indistinct  curved 
postmedial  line  ;  cilia  dark  rufous.  Underside  of  forewing  with  slightly 
sinuous  grey  line  beyond  the  postmedial  line  in  one  specimen,  conjoined  to  it 
in  another  ;  hindwing  with  the  postmedial  line  well  developed. 

The  typical  Chinese  form  is  greyer.;  forewing  with  the  antemedial  line 
slight ;  hindwing  with  the  postmedial  line  obsolete  on  upperside  ;  underside  of 
forewing  with  the  grey  line  forming  part  of  the  postmedial  line  ;  hindwing 
with  the  postmedial  line  less  curved. 

Habitat. — W.  China,  Chang  Yang  ;  Assam,  Khrfsis.     Exp.  46  mill. 

3368.  a.    Gnophus  senicaria,  n.  sp. 

$.  Head,  thorax  and  abdomen  grey-white  slightly  tinged  with  brown  and 
irrorated  with  fuscous  ;  fore  tibiae  and  tarsi  fuscous  ringed  with  white  ; 
abdomen  with  double  dorsal  series  of  dark  points  and  lateral  and  ventral  series. 
Forewing  grey-white  tinged  and  irrorated  with  brown  :  an  indistinct  ante- 
medial line  with  blackish  spot  at  costa,  oblique  to  median  nervure.  then  in- 
curved ;  a  black  discoidal  spot  ;  medial  line  with  blackish  spot  at  costa,  angled 
outwards  below  costa,  then  oblique,  sinuous  ;  postmedial  line  blackish,   angled 
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inwards  below  costa  and  outwards  at  vein  6,  then  oblique,  dentate,  incurved  in 
submadian  interspace,  some  brownish  suffusion  beyond  it  between  veins  5  and 
3  ;  an  indistinct  dentate  subterminal  line  with  blackish  marks  on  and  below 
costa.  the  area  beyond  it  whiter  from  above  vein  4  to  below  3  ;  a  terminal 
series  of  small  black  spots  ;  cilia  white  at  base,  brownish  at  tips.  Hindwing 
grey  white  tinged  and  irrorated  with  brown  ;  a  rather  diffused  sinuous  ante- 
medial  line  ;  postmedial  line  blackish,  dentate,  incurved  below  vein  3,  and 
with  brownish  suffusion  beyond  it  ;  an  indistinct  sui 'terminal  line  with  somewhat 
dentate  dark  murks  on  it  ;  a  terminal  series  of  small  black  spots  and  fine 
waved  black  terminal  .ine  ;  cilia  white  at  base,  brownish  at  tips.  Underside 
white  ;  both  wings  with  strong  blackish  medial  line  with  small  black  discoidal 
spots  on  it,  on  hindwing  oblique  below  vein  5  ;  forewing  with  the  terminal 
area  blackish  ;  the  apex  paler  and  a  white  terminal  patch  from  vein  4  to 
below  3  ;  hindwing  with  waved  postmedial  iiue  with  blackish  band  beyond 
it,  broad  to  vein  4,  narrowing  toward  tornus 

Habitat. — Sikhim  (  >udgeon).     Exp.  42  mill.     Type  in  B.  M. 

3:4(19.  C.     <  NOPHUS  LEUC^STHARIA,  n.  sp. 

ft.  Head,  thorax  and  abdomen  fuscous  mixed  with  grey  and  brown. 
Forewing  grey  thickly  irroraied  and  striated  with  fuscous  ;  an  indistinct 
diffused  double  blackish  curved  and  waved  antemedial  line  ;  a  round  black 
discoidal  spot  with  white  centre  ;  an  indistinct  diffused  double  blackish  den- 
tate postmedial  line,  excurved  to  vein  4,  then  incurved  ;  subterminal  line 
indistinct  diffused  double  waved,  incurved  below  vein  3;  a  terminal  series 
of  black  points.  Hindwing  grey  thickly  irrorated  with  fuscous  ;  a  small 
black  discoidal  spot  with  white  centre  ;  an  indistinct  diffused  double  dentate 
postmedial  line,  e.\ curved  to  vein  4,  then  incurved  ;  an  indistinct  ditused 
double  waved  subterminal  line  ;  a  terminal  series  of  black  points.  Under- 
side  grey  tinged  with  fuscous  ;  both  wings  with  slight  discoidal  spot  and  indis- 
tinct diffused  curved  postmedial  line. 

Habitat.— Bhutan  (')udgeon).     hxp.  42  mill.     Type  in  B.  M. 

3372.  b.    Gnophus  CONKCSa,  Warr.  Nov  Zool.,  ix,  p.  367  (1902). 

Antennae  of  female  bipectinate  with  short  branches. 

$.  Head,  thorax  and  abdomen  grey  brown  irrorated  with  fuscous.  Fore- 
wing brownish  ^rey  thickly  striated  with  brown  and  irrorated  with  black  ;  an 
indistinct  brown  discoidal  bar  ;  postmedial  line  represented  by  traces  of  dark 
striae  from  costa  and  inner  margin  ;  faint  traces  of  a  subterminal  series  of 
slight  black  points.  Hindwing  brownish  grey  thickly  striated  with  brown 
and  irrorated  with  fuscous  ;  traces  of  a  diffused  dark  antemedial  line  and 
discoidal  bar  ;  also  of  postmedial  and  subterminal  band-  ;  a  terminal  series  of 
slight  black  points.  Underside  greyer  ;  both  wings  with  fuscous  discoidal 
lunule  ;  forewing  with  fuscous  postmedial  spot  on  costa. 

Habitat. — Ceiitsal.     Exp.  56  mill. 

p.  256.     Under  Boarmia  insert   Carecomotis,  Warr.  Nov.  Zool.,  iii.,   p.  492 
(1896),  type  perfunwsa. 
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3388.  a.    Boarmia  xanthozonea,  n.  sp. 

Head,   thorax   and   abdomen   violaceous  grey  irrorated  with  brown,  the  last 
with    blackish     segmental    bands.     Forewing  violaceous    grey   irrorated   with 
black-brown,  some   orange   yellow  before   the  antemedial  line,  just  beyond  the 
medial  line    from    costa   to   median  nervure  and  before  it  on  inner  area,  and 
beyond   postmedial   line  ;     antemedial   line  double,  incurved  below  cell  ;   an 
indistinct  oblique  sinuous  medial  line  ;  postmedial  liae  double,  excurved   from 
below    costa   to   above  vein   4,  then  oblique,   waved  ;  a  waved   whitish   sub- 
terminal  line  defined  by   dark  brown  on   inner  side  and  with  some  red  brown 
suffusion  beyond  it  ;  a  terminal  series  of  small   black   spots.     Hindwing  grey- 
white   irrorated    with    black  brown,  the  costal   area  paler,  a  slight  yellowish 
tinye  at  medial  line  on  inner  margin  and  beyond  the  postmedial  line    on    inner 
area  ;  a  blackish  subbasal  bar  on  inner  area  ;  an   oblique   incurved  medial  line 
from  discal  fold  to  inner  margin  ;  a  discoidal  striga  ;  postmedial  line  slight  and 
oblique  from  costa  to  discal  fcld,  then  double  and  slightly  sinuous  ;   subtermi- 
nal  line  waved,  from   discal  fold  to    inner  margin,   defined  by   grey  on   outer 
side  ;   a  terminal  series  of  small  black   spots   and   fine    terminal  line.     Under- 
side of  fore  wing  with  oblique  discoidal  striga,   rather   diffused  postmedial  line 
excurved  to  vein  4  and  diffused  waved  subterminal  line  ;   hindwing  with  small 
discoidal  spot,  postmedial  line    angled  at    discal  fold,  then   slightly   waved,  a 
waved  subterminal  line. 

Habitat.— Sikhim   Tibet,   Yatong  (Bingham,   Hobson)  ;    Sikhim    (Moller) 
Exp.  30-40  mill.    Type  in  B.  M. 

3397.  b.    BoAKMrA  semiparata,  Wlk.,  xxiii.,  764  (1861). 
Achlalia  illepklaria,  Wlk.,  xxiii.,  765. 
Dlphurodes  vestita,  Warr.  Nov  Zool.,  iii,  p.  132  (1896). 
Dlphurodes  inchntata,  Warr.  Nov.  Zool.,  iv.,  p.  193  (1897). 
Myrioblephara  pustulata,  Warr.  Nov.  Zool.,  VII.,  114  (1900). 
Antennae  of   male   ciliated  ;   hind  tibia?  dilated  ;  abdomen   with  lateral  tufts 
of  long  hair  from  medial  segments. 

Pale  reddish  brown  tinged  with  grey  and  irrorated  with  black  ;  abdomen 
with  the  medial  segments  dorsally  tinged  with  fuscous.  Forewing  with  the 
medial  area  paler  ;  an  indistinct  subbasal  line  from  costa  to  submedian  fold  ; 
antemedial  line  indistinct  with  more  prominent  black  striga  from  costa  and 
point  on  median  nervure  below  which  it  is  incurved  ;  a  black  discoidal  bar  ; 
medial  line  angled  outwards  beyond  the  cell,  then  oblique  and  with  a  black 
band  between  it  and  postmedial  line  from  vein  4  to  inner  margin  ;  postmedial 
line  minutely  waved,  obtusely  angled  at  discal  fold,  then  incurved,  angled 
outwards  at  vein  2,  then  again  incurved,  a  diffused  black  fascia  from  it  to 
termen  in  discal  fold  ;  subterminal  line  grejish,  dentate,  defined  by  Uackish 
patches  ou  its  inner  side  ;  a  terminal  series  of  black  points  •  cilia  chequered 
grey  and  blackish.  Hindwing  with  diffused  antemedial  blackish  band  with  the 
black  discoidal  bar  on  its  outer  edges  ;  a  medial  line  angled  outwards  in  discal 
fold,  then  incurved  ;  subterminal  line  grey  defined  by    brown  on    inner  s-ide 
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dentate    and    angled  inwards  in  discal  fold  ;    a  terminal  series  of  black  points. 
Underside  fuscous  with  the  pale  areas  whitish. 

Habitat. — Sikhim  ;  Khasis  ;  Ceylon  ;  Penang  ;  Borneo.    Exp.  28-32  mill. 

B.  coremiaria,  Hmpsn.,  is  a  distinct  species. 

3404.  Boarmia  acaciaria  del.  Boarmia  cornaria,  invectaria,  properata, 
eoncursaria  and  contectaria. 

Sect.  (Carecomotis).  Antennae  of  male  bipectinate  with  long  branches  to 
two-thirds,  the  apex  ciliated,  of  female  with  short  branches  ;  hind  tibiaa 
dilated  ;  forewing  with  fovea. 

3404.  a.    Boarmia  cornaria,  Guen.  Phal.,  1,  p.  254  (1857). 
Boarmia  invectaria,  W  Ik.,  xxi,  375  (i860). 
Boarmia  proper ata,  W1k.,  xxi,  376  (J  860). 

ft.  Head,  thorax  and  abdomen  brown  mixed  with  grey  and  irrorated  with 
fuscous  ;  abdomen  with  subdorsal  series  of  black  segmental  bars.  Forewing 
grey  suffused  with  brown  and  striated  with  fuscous  ;  a  blackish  antemedial 
line  slightly  excurve  i  from  below  costa  to  submedian  fold,  then  oblique  ;  an 
elliptical  discoidal  spot  defined  by  fuscous,  placed  on  a  minutely  waved  medial 
line  which  is  obliquo  below  the  cell  ;  postmedial  line  minutely  waved,  very 
oblique  below  discal  fold  ;  an  indistinct  waved  whitish  subterminal  line  with 
slight  fuscous  streaks  before  it  in  the  interspaces  ;  the  terminal  area  with 
slight  pale  patch  at  middle  ;  a  terminal  series  of  small  black  lunules.  Hind- 
wing  grey  suffused  with  brown  and  irrorated  with  black,  the  basal  half  rather 
paler:  subbasal  and  medial  slightly  waved  lines;  an  elliptical  discoidal  spot 
defined  by  fuscous  ;  postmedial  line  minutely  dentate,  exourved  ;  subtermiual 
line  indistinct,  waved,  whitish,  defined  on  inner  side  by  slight  fuscous  marks  ; 
a  terminal  series  of  small  tdack  lunules.  Underside  white,  the  lines  fine,  the 
black  discoidal  spots  prominent  ;  forewing  with  large  fuscous  apical  patch 
with  whitish  apical  blotch  and  small  fuscous  patch  on  termen  below  middie  ; 
hindwing  with  fuscous  subterminal  patch  between  veins  7  and  4. 

9.  More  suffused  with  fuscous;  abdomen  wiih  the  first  two  segments 
dorsally  blackish  ;  wings  with  the  lines  stronger  ;  forewing  with  the  discoidal 
spot  larger  and  connected  with  costa. 

Habitat. —  Punjab,  Manpuri  ;  Bombay,  Poona  ;  Ceylon,  Trincomali  ;  Burma, 
Thayetrayo.     Exp.   $   34,    9   38  mill. 

3404.  b.    Boakmia  decisakia,  Wlk.,  xxxv,  1589  (1866). 

Head,  thorax  and  abdomen  wbitish  mixed  with  fuscous;  antennae  fuscous; 
abdomen  with  paired  dorsal  series  of  blackish  points.  Forewing  wbitish 
irrorated  and  minutely  striaed  with  fuscous,  the  medial  area  paler;  an 
indistinct  antemedial  line  arising  from  a  blackish  mark  on  costa,  angled  at 
submedian  fold,  then  oblique  ;  two  blackish  marks  on  medial  part  of  costa  ; 
an  elliptical  black  discoidal  spot  ;  postmedial  line  minutely  dentate,  oblique 
below  vein  4  and  with  an  indistinct  diffused  brownish  line  beyond  it  ;  an 
indistinct  somewhat  dentate  brownish  subterminal  line  with  fuscous  patches 
on  it  ao  costa  and  discal  fold  ;  a  terminal  series  of  black   points.     Hindwing 
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whitish,  irrorated  and  minutely  striated  wi:h  fuscous  ;  an  indistinct  oblique 
antemedial  line  ;  an  elliptical  black  discoidal  spot  ;  a  minutely  dentale  post- 
medial  line,  somewhat  excurved  at  middle  and  with  diffused  brownish  line 
beiondit  ;  a  diffused  brownish  snbterminal  line;  a  terminal  series  of  small 
black  spots.  Underside  of  forewing  with  prominent  blackish  patch  on  costal 
area  towards  apex. 

Habitat  -  Ceylon,  K  andy  ;  Java.  Exp.  42  mill. 

3404.  c.     Boarmia  concursaria,  Wlk.,  xxi,  377  (I860). 

Baarmla  conUctarla,  Wlk.,  xxvi,  1537  (1862). 
Head  and  thorax  whitish  mixed  with  red-brown  ;  palpi  fuscous  at  tips  ;  frons 
whitish    bpiow,   blackish  above  ;   antennes    blackish  ;   abdomen  whitii-h    tinged 
with  red-brown  and  irrorated    with  fuscous.     Forewing   whitish   suffused  with 
red-brown  and  irrorated   and  striated    wiih  fuseors,  the  medial  area  whiter; 
antemedial  line  excurved  below  co>ta,  Very   oblique  and     sinuous  from    cell  to 
inner  margin  ;  an  ill-defined  elliptical   greyish   discoidal  patch  ;  a  very  oblique 
slightly  sinuous  line  from  lower  »ngle  of  cell   to  inner  maigin  ;  r  ostn  edial  line 
with  blackish  point  at  costa,   indistinct  and   angled  inwards  below  c<  sta,   bent 
outward -it  veins  6-5,  then  black,  very   oblique  aid  very   slightly   sinuous,   an 
oblique  brown  shade  beyond  it    arising   from  termen  be  ow   apex  ;   two   faint 
diffused,    slightly  waved    subterminal    brown   Hies    from  the    oblique   shade 
to    inner   margin  ;    a    terminal   series   of  fuscous  points      Hindwing   whitish 
tinged  with  red-brow  >  especially  on  terminal  half    and    irrorated   and  striated 
with  fuscous  ;  an  oblique   brown  antemedial  line  ;   an    elliptical    greyish    dis- 
coidal spot   defin  d  by  black  ;    a   blackish  postmedial  line,  slightlv  angled    at 
vein  6,  then  oblique  and  with  a   diffused    brown   line    beyoi  d  it  ;   two   rather 
diffused  minutely  waved   subterminal  brown  lines  ;  a  fine  waved  blockish  term- 
inal line.     Underside  white  ;  forewing    with    round    black  discoidal  spot,  post- 
medial   line   angled    at  vein   5,  then   very   oblique,  a    curved    diffused    band 
across  apical  a-ea  ;   hindwing  with  elliptical  black  discoidjj  spot,  slight   curved 
postmedial  line  and  diffused  subterminal  line. 

Habitat  —  '  N.  India  ";  Bombay  Kanara  ;  Ceylon,  Trincomali.     Exp.  38  mill. 
3416.  b.    Boarmia  holoph^aria,  n.  sp. 

£.  Head,  thornx  and  abdomen  fuscous  brown  with  a  greyish  tinge;  legs 
irrorated  with  fuscous,  the  tarsi  with  slight  pale  rings.  Forewing  fuscous 
brown  with  a  greyish  tinge  and  slight  fuscous  st nation  ;  a  blackish  anten  edial 
line,  rather  •liffused  at  costa,  excurved  below  costa.  then  oblique  and  with  slight 
black  marks  at  the  veins ;  a  black  discoidal  bar  ;  medial  line  diffused  and 
oblique  from  co-ta  to  vein  5,  then  indistinct,  inwardly  oblique,  sinuous,  with 
minute  black  streaks  on  the  veins  ;  postmedial  line  somewhat  diffused  at  costa, 
then  indistinct  with  black  points  on  the  veins,  slightly  bent  outwards  at  veins 
6*5,  then  oblique,  waved  ;  a  slight  waved  dark  terminal  line.  Hindwing  fuscous 
brown  with  a  greyish  tinge  slightly  irrorated  and  striated  with  fuscous  ;  an 
indistinct  oblique  amemedial  line,  obsolete  towards  costa  at  d  with  black 
points  on  median  uervure  and  vein  1  ;  a  black   discoidal   point ;   an   indistinct 
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minutely  waved  medial  line  with  black  points  on  the  veins,  slightly  excurved 
from  beluw  c>>sta  to  vein  6,  then  oblique  and  bent  outwards  at  vein  1  ;  a  slight 
waved  dark  terminal  line.  Underside  greyer  ;  forewing  with  dark  discoidal  bar, 
the  terminal  area  suffused  with  fuscous  from  just  beyond  postmelial  line  with 
indistinct  greyish  patch  just  before  termen  from  vein  4  to  below  3  ;  hindwing 
with  olick  disco.dal  point,  postmedial  line  oblique  below  vein  6  and  the  teimen 
slightly  suffused  with  fuscous. 

Habitat. — Kashmir,  Dana  (MeArthur} ;  Pdnjab.  Exp.  46  mill.  Tyre  in  B.M. 

3416.  C.      HOAKMlA    SI1CT1NEDKA,  n.  Sp. 

Head,  thorax  and  abdomen  greyish  mixed  with  fuscous  ;  fore  tibise  black 
with  pale  rings  at  middle  and  extremity ;  mid  and  hind  lees  and  ventral  surface 
of  abdomen  paler  Forewing  grey-brown  with  a  slight  olive  tinge  and  irroiated 
and  striated  with  fuscous  ;  antemedial  line  indistinct  with  I  h.ck  i-pot  on  costa 
and  points  on  median  nervure  and  vein  1,  oblique  from  middle  of  cell  to  inner 
margin  ;  a  black  discoidal  line  ;  medial  line  diffused  and  oblique  from  costa  to 
vein  5,  then  very  indistinct  and  inwardly  oblique  ;  postmedial  line  with  black 
spot  at  costa  and  points  on  the  veins  connected  by  a  faint  waved  line,  very 
obbqne  beluw  vein  5  ;  a  pale  dentate  sublermin.il  line  defined  on  inner  side  by 
diffused  dentate  d.u-k  marks,  bent  inwards  at  vein  4  to  the  angle  of  nostmedial 
line,  then  erect  to  inner  margin  near  tornus  ;  a  fine  waved  dark  terminal  line 
with  black  points  in  the  interspaces.  Hmdwing  grey-brown  thickly  striated 
with  fuscous  ;  a  minutely  waved  dark  medial  line  with  black  points  on  the 
veins,  slightly  d<  fined  by  greyish  on  outer  side  ;  a  diffused  pale  dentate  subter- 
mhi'il  line  defined  on  inner  side  by  fuscous  suffusion  and  somewhat  bent 
inwards  at  vein  4  ;  a  fine  waved  dark  terminal  line  Underside  greyer  ;  lore- 
wing  with  the  cell  tinged  with  fuscous,  a  dark  discoidal  line,  the  terminal  area 
suffused  with  fuscous  to  near  postmedial  line  with  grey  terminal  patch  below 
Vein  4  ;  hindwing  with  discoidal  point  and  indistinct  curved  postmedial  line. 

Habitat  -Iv.^HMiR,  Kokser,  Rala  (MeArthur).     Exp.  46  mill.   Type  in  B.M. 

3416.  </.    Bovrmia  subolivacea,  n.  sp. 

$.  Head  and  thorax  grey  brown  slightly  tinged  with  olive  and  fuscous; 
tarsi  with  slight  pale  rings  ;  abdomen  greyish  irrorated  with  fuscous.  Fore- 
wing grey-brown  slightly  tinged  with  olive  and  irrorated  and  stria+ed  with 
fuscous;  antemedml  line  blackish  wbh  black  points  on  the  veins  s  ighi  ly  excurv- 
ed below  costa,  then  oblique  ;  an  oblique,  medial  blackish  line  obsolescent  at 
middle  and  with  minute  black  streaks  on  median  nervure  and  vein  "1  near  base  ; 
postmedial  line  blackish,  interrupted,  with  black  points  on  the  veins,  slightly 
incurved  below  costa,  excurved  to  vein  5,  then  oblique,  sinuous  ;  subter- 
minal  line  pale  defined  by  fuscous  on  inner  side,  waved,  incurved  from  below 
vein  5  to  below  3  ;  a  fine  waved  dark  terminal  line  with  bla<  kish  points  in  the 
interspaces.  Hindwing  grey-brown  irrorated  and  striated  with  fuscous  ;  traces 
of  a  subbasal  line  ;  a  more  dis'inct  antemedial  line  with  black  point  at  median 
nervure  and  small  spot  at  inner  margin  ;  a  slight  discoidal  point  ;  a  dark 
medial  line  with  black  points  at  the  veins,  slightly   incurved  below  vein  4  ;  a 
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pale  waved  postmedial  line  defined  by  fuscous  on  innerside,  slightly  angled 
outwards  at  discal  fold  ;  a  fine  waved  terminal  line  with  blackish  points  in  the 
interspaces.  Underside  greyish  ;  forewing  suffused  with  fuscous ;  hind- 
wing  striated  with  fuscous  ;  both  wings  with  discoidal  points  and  faint  post- 
medial  line  incurved   below  discal  fold. 

Habitat.— Kashmir,  Kokser,  Rain  (McArthur).    Exp.  38  mill.    Type  in  B.M. 

3416.  e.    Boarmia  polystrota,  n.  sp. 

Head,  thorax  and  abdomen  grey-brown  irrorated  with  fuscous  ;  tarsi 
fuscous  with  pale  rings.  Forewing  grey-brown  thickly  irrorated  and  striated 
with  fuscous  ;  an  indistinct  double  antemedial  line,  slightly  excurved  below 
costa,  then  oblique  and  minutely  waved  ;  an  indistinct  medial  line  wiih  small 
blackish  spots  at  costa  and  inner  margin,  discoidal  bar  and  points  on  median 
nervure  and  vein  2,  oblique  below  vein  5  ;  a  double  postmedial  line  with 
black  points  on  the  veins,  slightly  excurved  below  costa,  then  oblique  and 
minutely  waved  ;  a  pale  waved  subterminal  line  slightly  defined  by  fuscous 
on  inner  side,  bent  inwards  at  vein  5,  then  erect  to  inner  margin  near  tornus, 
with  slight  dark  mark  beyond  it  below  vein  7  ;  a  terminal  series  of  black 
points.  Hindwmg  grey-brown  thickly  irrorated  and  striated  with  fuscous  ; 
an  indistinct  rather  diffused  antemedial  line  ;  a  slight  discoidal  striga  ;  a  puncti- 
form  medial  line  and  slightly  defined  by  greyish  on  outer  side  ;  a  pale  waved 
subterminal  line  slightly  defined  by  fuscous  on  inner  side  ;  a  terminal  series 
of  black  points.  Underside  of  forewing  fuscous,  1 1<  e  postmedial  part  of  costa 
tinged  with  ochreous  with  dark  mark  at  the  faint  postmedial  line  ;  a  slight 
discoidal  point  ;  hindwing  grey-white  irrorated  with  pale  fuscous,  a  small 
black  discoidal  spot  and  somewhat  diffused  curved  postmedial  line. 

Habitat.— Kashmir,  Rala,  Kokser  (McArthur).  Exp.  36  mill.    Type  in  B.  M. 

3416.    /.    Boarmia  leucocyma,  n.  sp. 

$.  Head,  thorax  and  abdomen  pale  brownish  grey  irrorated  with  brown  ; 
palpi  dark  brown  ;  antennae  with  the  basal  joint  whitish  in  front ;  tarsi  fuscous 
with  slight  whitish  rings.  Forewing  brownish  white  irrorated  and  striated  with 
brown  especially  on  basal,  postmedial  and  terminal  areas  ;  antemedial  line  double 
with  black  points  on  the  veins,  excurved  below  costa,  then  oblique  and  slightly 
waved  ;  a  faint  oblique  medial  line  with  Hack  points  on  the  veins  and  dis- 
cocellulars  ;  postmedial  line  indistinct,  rather  diffused,  waved,  with  series  of 
black  points  before  it  on  the  veins,  oblique  below  vein  5  and  excurved  at 
vein  1  ;  a  waved  white  subterminal  line  defined  by  brown  on  inner  side,  bent 
inwards  at  vein  5,  then  erect  to  inner  margin  near  tornus  ;  a  terminal  series 
of  small  black  lunules.  Hindwing  brownish  white  irroratsd  and  striated 
with  brown  especially  on  basal  and  terminal  areas  ;  an  indistinct  diffused 
antemedial  line  with  black  points  on  median  nervure  and  vein  1  ;  a  double 
medial  line  with  blackish  points  on  the  veins,  slightly  incurved  lelow  lower 
angle  of  cell  ;  a  waved  white  subterminal  line  defined  by  brown  on  inner  side 
and  angled  outwards  at  vein  5  ;  a  terminal  series  of  small  black  lunules. 
Underside  of  forewing  suffused   with  fuscous  especially  on  terminal  area,  a 
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slight  discoidal  line  and  traces  of  postmedial  line  ;  hindwing  whitish  striated 
with  pale  fuscous,  a  small  discoidal  spot  and  indistinct  minutely  waved 
postmedial  and  subterminal  lines. 

9.  Forewing  with  the  basal  and  terminal  areas  paler,  the  antemedial  line 
single,  the  medial  line  more  distinct,  the  postmedial  line  with  the  black 
points  on  it  ;  hindwing  with  the  basal  and  terminal  areas  paler. 

Habitat.— Kashmir,  Kokser,  Barra  Larcha  (Mc  Arthur).  Exp.  36-40  mill. 
Type  in  B.M. 

3423.  a.    Boarmia  miocrota,  n.  sp.  (Plate  E.,  f.  5). 

Olive  yellow  thickly  irrorated  with  fuscous.  Forewing  with  the  antemedial 
line  represented  by  obscure  black  spots  on  costa  and  vein  1  ;  a  black  dis- 
coidal spot  with  obscure  grey  centre  ;  postmedial  line  indistinct,  dentate, 
interrupted,  erect  from  costa  to  vein  5,  then  oblique  to  middle  of  inner  margin  ; 
an  interrupted  highly  waved  grey  subterminal  line  with  fuscous  patch  on  its 
inner  side  and  fuscous  streaks  in  the  interspaces  from  it  to  the  terminal 
series  of  black  points.  Hindwing  with  the  basal  area  very  thickly  irrorated  ; 
an  obscure  grey  centred  black  discoidal  spot;  a  curved  dentate  medial 
line  ;  a  waved  greyish  subterminal  line  defined  by  fuscous  on  inner  side  ; 
some  black  points  on  termen.  Underside  brownish  grey  ;  forewing  with 
black  striae  on  costa  ;  both  wings  with  prominent  black  discoidal  spot,  post- 
medial  series  of  short  streaks  on  the  veins  and  fuscous  subterminal  band 
expanding  towards  costa  of  forewing. 

Habitat.—  Ceylon,  Yatiyantota,  Kandy  (Green).     Exp.  $  46,  $  50  mill. 

3434.  a.  Boakmia  armaria  insert  Boarmia  nobilUaris,  Swinh.,  A.  M.  N.  H. 
(7),  xvii.  p.  380  (nee.  Staud). 

3434.  b.    Boarmia  glaucocincta,  n.  sp. 

ft.  Head,  thorax  and  abdomen  grey-white  mixed  with  fuscous  brown, 
forewing  grey  white  thickly  irrorated  wiih  fuscous  brown,  a  broad  ill-defined 
paler  band  before  the  postmedial  line  ;  traces  of  a  waved  antemedial  line  with 
dark  points  on  the  veins,  oblique  from  submedian  fold  to  inner  margin  ;  a 
faint  dark  discoidal  line  ;  traces  of  a  waved  medial  line,  slightly  excurved  be- 
low costa  and  ending  on  inner  margin  at  the  postmedial  line  which  is  defined 
by  white  on  outer  side,  indistinct,  waved,  with  dark  points  on  the  veins  and  the 
veins  before  it  with  slight  dark  streaks,  slightly  t  ent  outwards  at  vein  6,  then 
oblique  ;  traces  of  a  pale  waved  subterminal  line  excurved  c  elow  costa  incurved 
at  middle  and  ending  on  inner  margin  near  tornus  ;  a  terminal  series  of  slight 
dark  points.  Hindwing  grey-white  thickly  irrorated  with  fuscous  brown,  an 
ill-defined  pale  band  before  the  medial  line  ;  slight  dark  subbasal  and  ante- 
medial marks  on  inner  margin  ;  a  minutely  waved  medial  line  with  darker 
points  on  the  veins  and  defined  by  white  on  outer  side  ;  a  waved  whitish  sub- 
terminal  line  slightly  defined  by  fuscous  on  inner  side  ;  a  terminal  series  of 
slight  dark  points.  Underside  grey-white  irrorated  and  striated  with  pale 
fuscous  ;  both  wings  with  slight  discoidal  point  ;  forewing  with  traces  of  waved 
postmedial  line  ;  hindwing  with  slight  waved  medial  and  subterminal  lines. 
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ah.  1,  ft .     Both  wings,  with  broad  whitish  band  before  postmedial  line. 

ab.  2.  ft.  9.  Both  wings  with  the  medial  area  whitish  with  a  yellowish 
tinge  on  outer  edge  of  postmedial  line  ;  fore  wing  with  the  medial  part  of 
innsr  margin  tinged  with  yellowish,  a  waved  whitish  subterminal  lire  bent 
inwards  at  vein  5,  then  erect  to  inner  margin  near  tornus  ;  underside  of  fore- 
wing  with  pale  patch  on  terminal  ar>a  below  vein  5,  the  hindwing  whiter. 

ab    3.   9-     Both  wings  with  the  medial  area  whiter. 

Habitat. — Kashmir,   Kokser   (McArthur).     Exp.  38-44  mill.     Type  in  B.  M. 

34r>8.   b.  BOAKMIA   MELANODONTA,   11.   8p. 

Head  and  thorax  golden  -yellow  mixed  with  black,  palpi  and  sides  of  frons 
black  ;  vertex  of  head  whitish  ;  abdomen  whit  sh  tinged  with  yellow  and 
irrorated  with  blackish.  Fo -ewing  golden  yellow  wi  h  a  cupreous  tinge  promi- 
nently irrorated  and  striated  with  black,  a  !  lackish  spot  at  base  and  subbasal 
spots  on  costa  and  below  cell  ;  a  small  antemedial  spot  on  costa  and  a  curved 
series  of  smaller  spots  on  the  veins  and  in  submedian  interspace  ;  a  discoidal 
spot;  a  double  postmadial  series  of  smiil  spots  on  the  veins,  oblique  below 
vein  4,  a  diffused  white  subterminal  land  with  dentate  black  marks  on  its 
outer  side  from  costa  to  vein  4,  and  above  inner  margin,  with  short  whitish 
streaks  on  the  veins  before  it,  incurved  between  veins  6  and  4  ;  a  terminal 
series  of  black  spots.  Hindwing  yellowish  white  irrorated  with  small  brown 
spo's  ;  a  small  discoidal  spot  and  terminal  series  of  small  I  lack  lunules  ;  cilia 
yellow  ;  the  underside  more  prominently  irrorated  with  brown  spots,  a  blackish 
discoidal  spot  and  curved  postmeiial  suries  of  small  spots. 

Habitat.— SlKUlil  Tibet,  Yatong  (Bingh  tin).  Exp.  ft  38,  9  42  mill.  Type 
in  B  M. 

3460.  a.    Boarmia  melagrapbaria,  n.  sp. 

9.  Head  and  thorax  pale  rufous  irrorated  with  a  few  bkek  scales  ;  palpj 
blackish  at  tips  ;  frons  with  blackish  bars  at  middle  and  above  ;  antennae  ringed 
with  black  ;  tibiae  and  tarsi  banded  with  black  ;  abdomen  pale  rufous  irrorated 
with  black.  Fore  wing  ochreous  suffused  with  rufous  and  sparsely  irrorated 
with  black,  the  inner  medial  area  and  the  outer  medial  area  from  costa  to 
veinfi  pale  ;  a  black  antemedial  line  excurved  below  costa  and  sinuous  below 
the  cell  ;  a  black  medial  line  oblique  and  stronger  frcm  cell  to  inner  margin  ; 
a  discoidal  point  ;  postmedial  line  black  and  with  small  black  spots  on  it  below 
costa  and  on  inner  area,  incurved  below  costa,  angled  outw;  rds  at  vein  5,  then 
very  oblique,  sinuous,  incurved  in  submedian  interspace  ;  and  angled  inwards 
above  inner  margin  ;  an  indistinct  pale  waved  subterminal  line  slightly  defined 
by  red-brown  on  inner  side  ;  a  terminal  series  of  small  black  lunules.  Hind- 
wing ochreous  suffused  with  rufous  especially  on  teiminal  half  and  irrorated 
and  striated  with  black  ;  a  black  antemedial  line  df  fined  by  rtd-brown  on  outer 
side  ;  a  black  medial  line  with  series  of  black  points  beyond  it  on  the  veins, 
excurved  to  vein  4,  then  incurved  ;  an  indistinci  pale  waved  subterminal  line 
slightly  defined  by  red-brown  on  inner  side  ;  a  terminal  series  of  small  black 
lunules.    Underside  pale  ;  both  wings  with   black  discoidal  spot,   the   lines   of 


THE  MOTHH  OF  INDIA.  41 

upperside  indistinct  and  with  a  strong  black  line  beyond  the  postmedial  line  on 
forewing,  inc-rved  frrm  costa  to  vein  5,  then  oblique,  on  hindwing  waved, 
oblique  from  cos' a  to  vein  5. 

ffabita'.— Burma,  N.  Chin-Hills,  Lotha  Range  8.C00'  (Watson).    Exp.  56 
mill      Type  in  B.  M. 

3464.  a.     Medasina  junctilinea,  n.  sp. 

$.  Head  and  thorax  violaceous  grey  irrorated  with  brown;  palpi  and 
sides  of  frons  blackish  ;  t<  guise  edged  with  black  ;  patagia  with  some  black  on 
outer  edge  ;  abdomen  grey  irrorated  with  brown  and  with  dorsal  Hack  bands 
on  basal  half.  Forewing  violaceous  grey  tinged  with  rufous  and  irrorated 
with  black  ;  antemedial  line  blackish  with  biac  spot  on  costa  and  points  on 
median  nervure  and  vein  1 ,  excurved  in  cell  ;  medial  line  with  black  striae  from 
costa  an  Ion  disoocellularsand  points  on  the  veins,  incurved  from  costa  to  lower 
angle  of  cell,  then  oblique  below  submedian  fold  anastomosing  with  po?tme dial 
line  to  form  a  black  patch  ;  postmedial  line  produced  to  short  black  streaks  on 
the  veins,  angled  inwards  below  costa  and  obliquely  incurved  telow  vein  4 ; 
subterminal  line  greyish  defined  by  black  on  inner  side  and  slightly  by  fuscous 
on  outer,  dentate  ;  a  terminal  series  of  small  black  lunules.  Hindwing  brown- 
ish grey  irrorated  with  black  ;  an  indistinct  diffused  medial  line  obsolete  on 
costal  area  ;  a  waved  postmedial  line  from  vein  4  to  inner  margin  with  black 
points  on  the  veins  ;  an  indistinct  pale  waved  subterminal  line  defined  1  y  brown 
on  inner  side  ;  a  terminal  series  of  small  black  lunules  ;  underside  greyer  ;  fore" 
wing  with  distinct  blackish  discoidal  spot  ;  hindwing  with  slight  spot. 

Habitat. — SlKHlM  Tibet,   Yatung  (Hobson  .     Exp.  48  mill.     Type  in  B.  M. 

3482.  a.     Medasina  leledaria,  Wwinh.,  k.  M.  N.  H.  (7),xv,  p.  503  (l9i:5). 

£ .  Head,  thorax  and  abdomen  ochreous  brown  irrorated  with  fuscous  ; 
branches  of  antennae  and  tips  of  tegulae  fuscous  ;  abdomen  with  slight  sub- 
dorsal fuscous  marks  on  basal  segments.  Forewing  ochreous  brown  striated 
with  fuscous  ;  antemedial  line  double,  oblique,  waved,  rather  ill-defined,  strong- 
er towards  costa  ;  a  small  elliptical  discoidal  spot  ;  an  indistinct  double  me- 
dial line  forming  a  patch  at  costa,  somewhat  angled  outwards  beyond  upper 
angle  of  cell,  then  incurved  ;  postmedial  line  double  and  somewhat  dentate 
towards  costa  aud  inner  margin,  e?cuivtd  and  reduced  to  points  on  the  veins 
between  veins  6  and  2,  the  outer  line  forming  a  blotch  above  inne*'  margin  ; 
an  indistinct  pale  waved  subterminal  line  with  two  ill  defined  bh.ck  marks 
before  it  at  costa  and  slight  spots  above  and  beiow  veins  5  and  2  ;  a  termina 
series  of  small  black  lunules  ;  cilia  chequered  ochreous  and  fuscous.  Hind- 
wing ochreous  brown  striated  with  fuscous  ;  a  slight  oblique  antemedial  line  ; 
a  black  discoidal  lunule  ;  a  somewhat  dentate  postmedial  line  produced  to  slight 
streaks  on  the  veins;  subterminal  line  represented  by  a  series  of  whitish 
lunules  with  blackish  marks  before  them  ;  a  terminal  series  of  small  Hack 
lunules.  Underside  of  both  wings  paler,  a  ciscoidal  black  spot,  a  subterminal 
band,  on  forewing  covering  nearly  the  whole  apical  ar.-^a  down  to  vein  4  and 
expanding  to  near  termen  between  vein  3  and  submadi&n  fold  where  it  termi- 
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nates,   on  hindwing  extending  from  costa  to   vein   4   and    expanding  to  near 
termen  at  vein  6. 

Habitat.— Bhutan  ;    Assam,  Khasis,     Exp.  54   mill. 

3484a.  Medasina  pallidimargo,  ywinh.,  A.  M  N.  H.  (7),  xvi,  p.  627 
(1905). 

Head,  thorax  and  abdomen  grey-white  thickly  irrorated  with  fuscous,  the 
vertex  of  head  yellowish  ;  metathorax  and  base  of  abdomen  with  pairs  of 
small  black  spots.  Forewing  grey-white  tinged  with  brown  especially 
towards  the  subterminal  line  and  very  thickly  irrorated  with  fuscous  ;  slight 
blackish  spots  at  base  and  subbasal  spots  below  costa  and  cell  ;  a  black  ante- 
medial  line  angled  outwards  in  and  below  cell,  then  incurved  ;  a  black  dis- 
coidal  spot  with  patch  on  costa  above  it  ;  a  postmedial  bar  from  costa  and 
an  oblique  series  of  points  on  the  veins  from  vein  4  to  inner  margin  ;  an  ill- 
defined  maculate  subterminal  line  bent  inwards  at  vein  4  and  with  white  patch 
beyond  it  ;  the  apex  whitish,  a  fine  black  terminal  line  somewhat  lunuiate 
towards  apex.  Hindwing  whitish  thickly  irrorated  with  fuscous  ;  a  small 
fuscous  discoidal  spot,  crenulate  postmedial  line,  and  slight  diffused  pubter- 
minal  band  with  some  whitish  beyond  it  at  apex  and  middle  ;  a  fine  black 
terminal  line. 

ab.  1.  Forewing  with  the  postmedial  line  entire,  angled  outwards 
at  vein  6,  then  dentate  and  bent  outwards  to  inner  margin. 

Habitat. —  Kashmir  ;  Sikhim  Tibet,  Yatung.     Exp.    60  mill. 

3490a.     Arichanna  rdbrifusa,     n.  sp. 

ft.  Head  and  thorax  red  brown  ;  abdomen  violaceous  grey.  Forewing 
violaceous  grey  striated  with  red  brown,  the  area  from  medial  line  to  near 
subterminal  line  suffused  Avith  red-brown  ;  a  strong  double  slightly  waved  and 
somewhat  oblique  antemedial  line  ;  an  oblique  sinuous  medial  line  ;  an  oblique 
black  discoidal  bar  ;  postmedial  line  obscured  by  the  brown  suffusion,  double 
filled  in  with  greyish,  incurved  below  vein  5  ;  a  brown  subterminal  line, 
obsolescent  at  middle,  oblique  to  vein  5,  then  slightly  incurved,  some  brownish 
suffusion  beyond  it  at  apex  and  above  vein  4  ;  a  terminal  series  of  black  points. 
Hind-wing  pale  violaceous  grey  slightly  irrorated  with  brown  ;  a  dark  discoidal 
striga  and  traces  of  postmedial  line  incurved  below  vein  4  ;  the  underside 
thickly  irrorated  with  brown,  a  small  black  discoidal  spot  ;  postmedial  line 
oblique  from  costa  to  discal  fold,  then  incurved,  a  subterminal  series  of  slight 
dark  striae. 

9 .  Head  and  thorax  greyer  ;  forewing  greyer,  the  lines  and  dark  suffusion 
more  prominent  leaving  a  grey  patch  be}  ond  the  cell  from  costa  to  vein  5. 

ab.  1.  Forewing  suffused  with  red-brown  to  near  subterminal  line  leaving 
some  grey  on  basal  half  of  inner  margin  and  on  costa  before  middle. 

Habitat. — Sikhim  Tibet,  Yatong  U3obson,  Bingham).  Exp.  38-46  mill. 
Type  in  B.  M. 

3503.    Arichanna  flavinigra,  n.  n. 

Arichanna  iransectata,  Hmpsn.,  Moths  Ind.,  iii,  p.  294  (nec.Wlk.). 
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Habitat. — Kashmir,  Chamba,  Duggre  (Harford),  Jumnotri  (Duthie); 
Punjab,  Dalhousie  (Harford),  Dharmsala  (Hocking),  Kumaon,  Ralam  "Valley 
(Duthie);  Sikhim  Tibet,  Yatong  (Hobson,  Bingham);  Sikhim  (Lidderdale>. 
Exp.  60-66  mill. 

3)03.  a,    Arichanna  transectata,  Wlk.,  xxiv,  1112  (1862). 

Head  and  thorax  fuscous  brown  ;  abdomen  greyish  fuscous.  Forewii;g  olive 
yellow  ;  the  basal  area  suffused  with  black  ;  a  rather  irregular  antemedial  black 
line  slightly  incurved  below  the  cell,  followed  by  a  maculate  black  baud  from 
cell  to  inner  margin  ;  an  elliptical  black  orbicular  patch  and  large  rounded 
discoidal  patch  with  blackish  above  it  on  costa  ;  a  broad  medial  black  band 
from  base  of  vein  2  to  inner  margin  and  two  small  spots  above  vein  2  ;  a  post- 
medial  series  of  black  spots,  incurved  below  vein  4  and  with  maculate  band 
before  it  from  costa  to  vein  4  ;  subterminal  and  terminal  series  of  large  black 
spots,  the  former  series  with  the  spots  from  costa  to  vein  4  almost  confluent  with 
the  latter.  Hiudwing  orange  yellow  ;  the  basal  area  except  at  costa  and  inner 
area  to  beyond  middle  suffused  with  fuscous  ;  a  large  black  discoidal  spot  with 
striga  above  it ;  a  postmedial  spot  below  costa,  one  beyond  the  cell  with 
small  spot  above  it  and  two  on  inner  area  ;  a  similar  subterminal  series  with 
small  spots  above  and  below  the  spot  in  discal  fold  and  a  series  just  before 
termen,  the  spot  below  apex  small  and  the  spot  in  discal  fold  bar-shaped  , 
the  underside  paler  with  the  basal  area  striated  with  fuscous. 

Habitat.— Sikhim.    Exp.  $  52,  $  58  mill. 

3511.  a.    Abraxas  rdfonotaria,  Leech  ,  A.  M.  N.  H.  (6),  xix,  p.  451  (1897). 

Head  and  thorax  ferruginous  brown  mixed  with  some  white  ;  antennae 
fuscous  ;  tegulse  tipped  with  orange  ;  pectus  and  legs  orange,  the  forelegs  mostly 
black,  the  tarsi  black  ringed  with  orange  ;  abdomen  orange  with  paired  subdorsal 
series  of  black  patches.  Forewing  white,  the  basal  area  grey  suffused  with 
ferruginous  brown  and  with  ill-defined  white  subbasal  line  from  subcostal 
nervure  to  vein  1  ;  the  costal  area  grey  expanding  into  patches  with  rufous 
bars  on  them  at  and  beyond  middle  ;  a  grey  spot  at  origin  of  vein  2  and 
another  on  vein  1  sometimes  connected  with  the  medial  maculate  band  from  vein 
3  to  inner  margin  with  slight  waved  white  line  on  it  with  some  rufous  before 
it  above  inner  margin  ;  a  subterminal  maculate  band  interrupted  at  middle 
and  connected  with  the  grey  terminal  area  which  is  also  more  or  less  inter- 
rupted at  middle,  leaving  a  subterminal  series  of  small  white  spots  ;  a 
terminal  series  of  brownish  spots.  Hindwing  white  with  small  grey  spots  at 
origin  of  vein  2  and  discoidal  spot  ;  a  maculate  medial  band  interrupted  at 
middle  ;  subterminal  and  terminal  maculate  bands  more  or  less  interrupted  at 
middle  ;  a  terminal  series  of  brown  stria?. 

Habitat— W.  China  ;  Assam,  Khasis.    Exp.  $  54,   $>   58  mill. 

3517.  a.     Abkaxas  argyrosticta,  n.  sp.  (Plate  E.,  f.  23). 

Head  and  thorax  dark  brown  mixed  with  fusous  yellow  and  some  grey  ; 
pectus  mostly  orange,  legs  fuscous  with  some  orange  at  base ;  abdomen 
orange  with  dorsal,  subdorsal,  lateral  and  sublateral  series  of  black-brown  spots 
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and  paired  ventral  series  of  patches.  Forewing  -white,  the  basal  area  dark 
olive  brown  in-orated  with  silvery  blue  and  with  curved  outer  edge;  seme 
medial  blue  grey  striae  on  costa  and  in  cell  ;  a  large  blue-grey  patch  from 
costa  to  median  neivure  in  and  beyond  end  of  cell  with  two  medial  spots 
between  it  and  inner  margin  and  an  oblique  postmedial  series  ;  a  round  dark 
olive  brown  discoidal  spot  with  silvery  blue,  b  nuleon  it  ;  a  subtnminal  maculate 
blue-grey  band,  angled  outwards  at  vein  5,  then  oblique  with  series  of  short 
black  streaks  on  the  veins  on  its  inner  side  and  large  olive-br<  wn  patch  on  it 
from  above  vein  2  to  inner  margin  traversed  by  a  dentate  silvery  blue  lute, 
the  area  beyond  it  with  blue-grey  strise  and  ii.edial  patch  ;  a  terminal  series 
of  blackish  lunules  ;  cilia  fuscous.  Hmdwing  white  ;  the  base  olive-brown 
with  waved  ouer  edge;  a  maculate  blue-gey  medial  band  expanding  into  a 
large  patch  at  middle  ;  a  double  subterminal  band  of  mure  or  les  confluent 
spots  with  short  black  streaks  on  the  veins  of  inner  series  and  olive  bicwn 
patch  on  inner  area  traversed  by  a  dentate  silvery  blue  line,  the  area  beyond 
it  with  blue-grey  stria?  ;  a  terminal  series  of  blackish  lunules;  cilia  fuscous; 
the  underside  with  the  markings  gre}  ish  fuscous. 

Habitat.— Madras,  8hevaroy  Hills  (Campbell).  Exp.  $  46,  9  56  mill.  Type 
in  B.  M. 

8521.  a.    Abraxas  poliostrota,  n.  sp.    (Plate  E.,  f.  18). 

$ .  Head  fuscous  with  the  vertex  yellow  ;  thorax  white  with  some  yellow- 
ish on  shoulders  and  upper  edge  of  patagia,  the  tegulae  and  dorsum  of  thorax 
with  fuscous  patches,  the  patagia  with  fuscous  spots  ;  pectus  and  legs  mostly 
fuscous  ;  abdomen  yell  w,  whitish  at  base,  with  dorsal,  subdorsal,  lateral 
and  sublatiral  series  of  black  spots.  Forewing  white  with  numerous  small 
grey  spots  and  striae  ;  an  oblique  grey  band  from  middle  of  subcostal  nervure 
to  inner  margin  ;  an  ill-defined  discoidal  spot  ;  a  curved  postmedial  series  of 
small  spots  from  costa  to  lower  angle  of  cell  where  it  joins  an  oblique  band 
fr mi  costa  towards  apex,  slightly  incurved  below  vein  4;  a  series  of  some- 
what lunulate  spots  on  the  termen  and  cilia.  Hindwing  white  with  numerous 
small  grey  spots  except  befoiv  costal  half  of  postme  nil  band  ;  an  ill-defined 
antemedial  band  ;  a  discoidal  spot  ,  a  postmedial  maculate  band,  excuned  to 
vein  4,  then  incurved  ;  a  terminal  series  of  spots.  Underside  with  the  mark- 
ings dark<  r. 

9   Paler. 

Habitat—  Madras,  Palni  Hills  (Campbell).     Exp.  4-%54  mill.  Type  in  B.  M. 

3524.  a.    Abkaxas  latizonata,  n.  sp   (Plate  E  ,  f.  29). 

9 .  Head  and  thorax  orange  ;  f rons,  antennae  and  streaks  behind  their  bases 
fuscous  black  ;  tegulae  and  patagia  with  black  spots  ;  dorsum  of  thorax  fuscous  ; 
legs  fuscous  ;  abdomen  orange  with  dorsal,  subdorsal  and  subventral  series 
of  large  black  spots  and  lateral  and  sublateral  series  of  small  spots.  Forewing 
white  with  small  fuscous  spots  ;  subbasal  and  antemedial  patches  on  costa  and  a 
medial  rather  triangular  patch  ;  antemedial  and  medial  series  of  small  spots 
on  the  veins  with  points   and   irregular   markings   before  and    between   them  ; 
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so-ne  irregular  spots  at  end  of  cell ;  a  pr.stmedial  patch  on  costa  with  curved 
series  of  spots  fr«ra  it  confluent  with  a  broad  land  formed  of  confluent  irre- 
gular patches  o'  lique  from  costa  to  vein  '1,  then  bent  outwards  ;  the  terminal 
area  with  numerous  spots  ;  a  terminal  serie-  of  spots  and  irregular  patch 
at  middle.  Hindwing  white  with  some  small  fuscous  spots  ;  an  antemedial 
maculate  band,  irregular  discoidal  spot,  postmeaial  curved  band  formed  of 
irregular  spots  confluent  towards  costa  and  inner  margin  where  it  is  somewhat 
bent  our  wards,  subterminal  series  of  small  spots  interrupted  at  middle  and 
terminal  series  of  lunules. 

Habitat. — TkAVANGORE,  Pirmad  (Mrs,  Imray).     Exp.  SO  mill.     Type  in  B.M. 
3538.  a.    Abraxas  langcidata,  Wlk„  xxiv.  1122  (1862). 
Antennae  of    male  laminate,    almost  simple  ;  forewing  with  veins  7,  P,  9,  10 
stalked,  11  not  anastomosing  with  12. 

Heid  and  thorax  white  ,-  frons  blackish  ;  antennae  yellowish  ;  shoulders  and 
patagia  with  fuscous  spots  ;  legs  yellow  wii  h  s'ight  fuscous  spots ;  al  d>  n  en  white 
tinged  with  fuscous,  the  extremity  and  ventral  surface  yellow.  Port  wing  white  ; 
subbasal  and  antemedial  grey  maculate  bnnds  ;  a  medial  band  forking  below 
the  cell  ;  an  elliptical  patch  from  coBta  to  lower  angle  of  cell  ;  a  po^tmedial 
bar  from  costa  and  spot  on  inner  margin  ;  a  large  apical  patch  and  subteiminal 
serie?  of  spots,  the  spot  below  vein  3  displaced  inwards  ;  the  terminal  area 
striated  with  grey  below  the  apical  patch  ;  cilia  fuscous  grey.  Hindwing  white, 
some  grey  sulfmion  on  basal  area  ;a  discoidal  spot  ;  a  postmedial  s  ot  below 
costa  and  two  towards  inner  margin  ;  a  subterminal  series  of  spots  ;  a  terminal 
yellow  band  with  fuscous  striae  on  it ;  a  series  of  small  black  spots  on  termen 
and  cilia. 

Habitat.— Japan,  W.  China  ;  Nepal  ;  Assam,  Khasis.  Exp.  50  mill. 
3550.  a.  Pkkcnia  nigralbata,  Warr.  Nov.  Zool.,  1,  p.  61  (1 894). 
9.  Vertex  of  head  and  front  of  thorax  orange  :  frons  and  u  etathorax 
white  ;  palpi  orange,  the  3rd  joint  black  with  white  tip  ;  frons  with  black  bar  ; 
antennae  black;  tegulae,  patagia  at  middle  and  tips  and  metaihorax  with 
black  patches  ;  pectus  pale  orange ;  legs  f  uscotts  streaked  v  ith  whitish  ; 
abdomen  white  with  subdorsal  series  of  black  patches  and  lateral  and  sub- 
lateral  series  of  spots.  Forewing  white,  the  base  slightly  tinged  with  yelli  w  ; 
subbasal  blick  spots  on  costa,  below  cell  and  on  n.ner  margin  ;  antemedial 
spots  on  costa,  in  an  below  cell  and  an  oblique  bar  on  inner  area  ;  medial  spots 
below  costa  and  in  cell,  a  v-shaped  spot  on  median  nervure  and  base  of  vein  2, 
an  elongate  spot  below  cell  and  patch  on  inner  area  ;  an  elliptical  discoidal 
spot,  a  spot  above  it  on  costa  and  irregular  spot  beyond  lower  Jingle  of  cell;  post- 
medial  and  subterminal  series  of  large  panially  f  or  fluent  s-r  ots,  ihe  \  ostn  cdial 
spot  atiove  vein  3  wanting;  a  terminal  series  of  partially  ecu  fluent  sidk  what 
quadrate  patches.  Hindwing  white  ;  a  small  (-j  <t  in  cr  Jl  «i  d  duciidal  sj  ot ; 
a  medial  lunulate  spot  on  inner  area  ;  a  subterminal  series  of  large  elongate 
spots,  the  spot  above  vein  3  smaller  ;  a  terminal  series  of  rather  quadrate  e-pote. 
Habitat.  —Assam,  Khasis.     Exp.  68  mill. 
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LARENTIANiE. 

3597.  a.  Dysethia  glaucofusa,  n.  sp.  (Plate  E.,  f.  40). 

Froas  with  rounded  prominence  ;  hindwing  with  veins  6'7  stalked. 

9  .  White  ;  palpi  and  frons  slightly  tinged  with  brown.  Forewing  with  the 
cell  and  area  beyond  it  to  postmedial  line,  the  inner  area  to  cell  and  vein  2 
suffused  with  grey-green  interrupted  by  traces  of  a  diffused  whitish  antemedial 
band  ;  a  slight  dark  discoidal  striga  ;  an  oblique  dark  grey-green  postmedial 
band  diffused  on  inner  side  and  not  quite  reaching  costa  ;  a  diffused  grey-green 
terminal  band  leaving  a  little  white  on  termen.  Hindwing  white  slightly 
tinged  with  brown,  a  discoidal  point  ;  a  curved  postmedial  line  with  some 
diffused  brown  on  its  inner  edge  ;  the  terminal  area  suffused  with  brown. 

Habitat. — Beloochistan,   Quetta   (Nurse).      9   type.     Exp.  40  mill,     Type 
in  B.  M. 

3601.     Cryptoloma  indicaria  insert  (syn.)  Cryptoloma  dentifascia,  Warr. 
Nov.  ZooL,  xi,  p.  489(1904). 

3616.&.      EUBOLIA  POLYGRAMMA,  n.  sp. 

Head  and  thorax  dark  brown  mixed  with  ochreous  ;  abdomen  ochreous 
strongly  irrorated  with  fuscous,  the  basal  segment  paler.  Fcrtwing  ochreous 
thickly  irrorated  with  dark  brown  ;  two  slight  very  oblique  subbasal  dark 
lines  ;  a  stronger  antemedial  line  slightly  angled  outwards  below  costa.  then 
oblique  and  with  a  fine  line  beyond  it  ;  a  small  black  discoidal  spot ;  a  fine 
brown  medial  line  defined  by  ochreous  on  outer  Bide,  slightly  excurved  from 
costa  to  vein  5,  then  obliquely  incurved  ;  a  strong  oblique  dark  postmedial 
line  defined  by  ochteous  on  outer  side  and  with  two  fine  lines  beyond  it,  the 
outer  minutely  waved,  all  three  lines  slightly  incurved  below  vein  5  ;  a  rather 
diffused  minutely  waved  dark  subteiminal  line  defined  by  ochrccus  on  (uter 
side,  the  ochreous  expanding  obliquely  to  apex  ;  a  slight  dark  terminal  line; 
cilia  with  a  slight  brown  line  through  them.  Hindwing  ochreous  white  tinged 
with  brown  ;  a  slight  dark  discoidal  point  with  faint  brown  line  from  it  to 
inner  margin  ;  two  medial  lines  slightly  incurved  lelow  vein  5;  two  diffused 
subterminal  lines  filled  in  with  brown,  the  outer  slightly  waved  and  defined  \y 
ochreous  on  out-r  side  ;  terminal  area  dark  brown  ;  cilia  with  slight  brown 
line  through  them  and  series  of  brown  spots  ;  the  underside  more  strongly 
tinged  with  ochreous  and  irrorated  with  dark  brown,  the  lines  daiker  and 
more  waved. 

Habitat. — Kashmir,  Gourrais  and  Scinde  Valleys  (Leech)  ;  Barra  Larcha 
(Mc Arthur).  Exp.  $  38,  9  32  mill.     Type  in  B.  M. 

3627.a.     Phihalapteryx  rdfipalpis,  n.  sp.     (Plate  E.,  f.  6). 

9.  Fuscous  brown;  palpi  pale  rufous,  the  base  of  2nd  and  3rd  joints 
tinged  with  black  ;  abdomen  with  slight  blackish  subdorsal  stieakson  1st  two 
segments,  the  base  of  legs  and  ventral  surface  of  abdemen  grey.  Forewing 
minutely  irrorated  with  raised  grey  scales  ;  oblique  waved  black  si  bbasal  and 
medial  lines  interrupted  in  places,  the  former  angled  outwards  below  costa,  the 
latter  below  costa  and  on  median  nervure  ;  an  inverted  comma-shaped  discoidal 
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tuft  of  black  scales ;  postmedial  line  represented  by  a  series  of  small  dentate 
grey  and  black  marks  with  tracts  of  another  line  before  it,  oblique  from 
costa  to  veiu  5,  then  inwardly  oblique  ;  a  subterminal  series  of  small  pure 
white  spots  on  slight  blackish  streaks  extending  to  termen  ;  a  series  of  white 
points  at  base  of  cilia.  Hindwing  with  im  istinct  waved  subbasal,  medial  and 
postmedial  lines,  the  last  curved  and  with  a  series  of  minute  white  and  black 
marks  on  its  inner  side  ;  a  subterminal  series  of  small  white  spots  on  slight 
blackish  streaks  extending  to  terme-n.  Underside  grey,  both  wings  with  black 
discoidal  spots,  postnedial  line  excurved  at  middle  with  slight  dark  streaks  at 
the  veins  and  subterminal  series  of  diffused  rather  wedge-shaped  marks. 

Habitat. — Madras,   Palni   Hills    (Campbell)  ;    Ceylon,    Maskeliya    (Pole). 
Exp.  46    mill.     Type  in  B.  M. 

3653.  CiDaria  mediovittaria  insert  (syn.)  Somatina  azonaria,  Oberth.  E. 
Ent.,  xviii,  p.  32,  pi.  iv,  f.  50  (1893). 

3670a.     Cidaria  scotaria,  ii.  sp.  (Plate  E.,  f.  43). 

Antenna?  of  male  minutely  serrate  and  fasciculate. 

Head,  thorax  and  abdomen  black  brown  with  a  reddish  tinge  and  aome 
leaden  grey  suffusion.  Forewing  dark  reddish  brown  irrorated  wth  glistening 
scales,  and  with  numerous  indistinct  waved  lines,  cf  which  the  most  distinct 
are  a  subbasal  line,  two  antemedial  lit  e,  a  medial  line  angled  outwards  beyond 
lower  angle  of  cell  and  two  postmedial  lines  slightly  excurved  below  costa  and 
at  middle  ;  a  subterminal  series  of  slight  whitish  marks  with  blackish  marks 
on  their  inner  side  and  more  distinct  spots  above  veins  6  and  5.  Hindwing 
greybrown  irrorated  with  glistening  scales  ;  a  whitish  mark  on  termen  towards 
tornus  ;  the  underside  paler  with  dark  point  at  upper  angle  of  cell,  sinuous 
medial  line  and  two  indistinct  minutely  waved  subterminal  lines. 

Habitat.— Ceylon,  Pattipola  (Green).     Exp.  42  mill.     Type  in  B.  M. 

3748.C.     Neoscelis  meiachlora,  n  sp.    (Plate  E.,  f.  9). 

$.  Head  and  thorax  fuscous  mixed  with  rufous  and  grey  ;  patagia  with 
small  white  spot  on  upper  edge  ;  abdomen  green  with  black  irroration  at  sides  ; 
pectus  and  abdomen  below  whitish  ;  legs  streaked  with  fuscous,  the  tarsi 
with  white  rings.  Forewing  green  irrorated  with  black  to  the  waved  black 
medial  line  ;  a  black  discoidal  lunule  ;  the  terminal  half  purplish  red-brown- 
an  indistinct  curved  postmedial  line  defined  by  grej bh  on  inner  side-  subter- 
minal line  dentate,  only  defined  by  the  area  before  it  being  suftu&ed  with 
fuscous  and  the  terminal  area  greyish  ;  a  black  terminal  line ;  cilia  fuscous 
with  fine  ochreous  line  at  base  and  intersected  with  ochreous.  Hindwing 
grass  green  irrorated  with  black  ;  a  black  discoidal  bar ;  ill-defined  black 
antemedial,  medial  and  postmedial  lines  and  a  dentate  subterminal  line  ;  a 
terminal  line  ;  cilia  pale  fuscous  with  fine  ochreous  line  at  base. 

Habitat—  Ceylon,  Uva  (G.  C.  Alston).     Evp.  24  mill.  Type  in  B.  M. 

3750.     Gymnoscelis  dele/a  insert  Eupilhecia  semialbida,  Wlk.,  xxxv., 
1678  (1866),  Swinh.,  Cat.  Het.  Mus.,  Oxon.,  II.,  pi.  5,  f.  16,  which  has 
precedence       Borneo. 
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37'>4.a.    G-ymnoscelis  perangosta,  Wai-r.  Nov.  Zool.  iv„  p.  229  (1897). 

Head,  thorax  and  abdomen  pale  rufous  irrorated  with  black  ;  antenna? 
ringed  whitish  and  fuscous.  Forewing  pale  rufous  suffused  in  parts  -with 
deeper  rufous  and  fuscous  and  slightly  irrorated  with  Hack  ;  diffused  sub- 
basal  and  antemedial  lines  of  black  and  grey  scales,  angled  outwards  below 
costa,  then  oblique  and  waved  ;  a  medial  line  with  dark  suffusion  before  it, 
oblique  towards  costa,  excurved  in  cell,  then  incurved  and  with  a  fine  white 
line  beyond  it,  excurved  from  costa  to  lower  angle  of  cell,  then  oblique, 
minutely  waved  ;  postmedial  line  double  filkd  in  with  whitish  with  some 
darker  rufius  suffusion  before  it,  oblique  from  costa  to  vein  6  and  incurved 
below  vein  4,  the  area  beyond  it  dark  except  towards  costa  and  between 
veins  4*3  ;  a  fi  ie  waved,  curved  white  subterminal  line  ;  a  fine  dark  terminal 
line  ;  cilia  fuscous  with  a  series  of  ochreous  points.  Hindwing  ochreous 
mostly  suffused  with  rufous  and  slightly  irrorated  with  I  lack  ;  traces  of  a 
rufous  ante'i  edial  line  with  some  black  scales  at  median  nervure  and  vein  1  ; 
a  double  postmedial  line  fill  d  in  with  whitish  and  with  seme  black  scales 
beyond  it  on  tl.e  veins5  minuti  ly  waved,  the  area  beyond  it  n  ore  cchrecuts  ; 
an  indistinct  double  minutely  wavfd  subterminal  line;  a  slight  dark  tern. inal 
line  ;  cilia  ochreous  mixed  with  fuscous. 

Habitat  —  Ceylon,  Colombo  (Mackwood),  C.  Province  (de  Mowbray); 
Singapore  ;  Borneo.  Sarawak  ;  Makql^sas,  Nuka  Hiva  I.     1  xp.    20  mill. 

p.  590.  Under  CiilokoCLYSTIS  insert  Aiarialc,  Wlk.,  xxxv.,  1696  (1866), 
type  convoluta. 

3768.  CHLOROCiysTrs  emarginaria  insert  Acidaliu  rffusaria, 
Wlk.,  xxiii,  767  (1861),  and  Eupitliecia  subtrita, Wlk.,  xxxv.,  1675 
(1866)  wliich   have  precedence         ...         ..,         ...  Borneo. 

Sect.  (Mariab't).  Hind  tibiae  with  the  inner  medial  and  outer  pair  of 
spurs  immensely  long  and  dilated  at  extremity  ;  forewing  very  broad,  the 
inner  margin  strongly  lobed  except  at  base  and  fringed  with  long  hair  ; 
hindwing  with  the  termen  except  at  apex  and  inner  area  owards  tomus  i oiled 
over  on  underside  so  that  the  termen  is  angled  below  apex  and  the  turnus 
produced  to  a  point,  the  scaling  thick  and  the  neuration  distorted. 

3772.  a.  Chloroclystis  meuioplaga,  Swinh.,  Trans.  Ent.  Soc.,  1202,  p.  651. 

£.  Head,  thorax  and  abdomen  yellow,  the  thorax  and  basal  part  of 
abdomen  irrorated  with  black.  Forewing  jellow  mostly  sufimed  with  greenish 
fuscous  ;  an  indistinct  double  curved  antemedial  line  ;  a  Hack  dhcoidal  *\  ot  ; 
traces  of  two  double,  curved,  minutely  waved  postm<  dial  lines  ;  a  n  ore  distinct 
yellow,  minutely  waved  subterminal'line,  with  a  yellowish  patch  beyond  it  at 
middle  ;  a  fine  dark  terminal  line  ;  cilia  fuscous  with  a  fine  yellow  line  at  b;  se. 
Hindwing  yellow  with  bhek  striga  on  inner  margin  above  tornus.  Undrrnde 
of  forewing  with  dark  band  from  costa  to  upper  angle  of  cell,  postmedial  and 
subterminal  bands  from  costa  to  vein  2  and  a  terminal  band  ;  hindwing  with 
slight  antemedial  line  and  indistinct  medial  band. 

Habitat. — Ceylon  (de  Mowbray)  ;  Borneo.    Exp.  22  mill. 
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3787.  a.    Eupithecia  leucospila,  Swinh.,   A.  M.  N.  H.  (7),   xvii,  p.  380 
(1906). 

<J.  Head,  thorax  and  abdomen  red-brown  ;  vertex  of  head  white,  pectus 
whitish  ;  Jegs  whitish  banded  with  brown  ;  abdomeD  with  dorsal  series  of 
small  white  spots,  the  anal  tuft  and  ventral  surface  whitish.  Forewing  red- 
brown  ;  a  waved  subbasal  white  line  from  costa  to  submedian  fold  ;  antemedial 
white  spots  on  costa,  median  nervure  and  vein  1,  with  blackish  marks  before 
and  beyond  them  ;  a  black  discoidal  spot  ;  an  excurved  white  medial  band 
from  costa  to  lower  angle  of  cell,  a  spot  at  base  of  vein  2  and  slight  streak  in 
submedian  fold  ;  a  double  postmedial  maculate  white  band  with  blackish  marks 
on  the  veins  between  the  spots,  excurved  from  costa  to  vein  5,  then  oblique 
and  ending  in  a  single  spot  on  vein  1  ;  a  subterminal  series  of  small  black  and 
white  spots,  obsolescent  towards  apex,  larger  towards  tornus  ;  a  terminal  series 
of  dark  striae  ;  cilia  with  a  series  of  white  spots.  Hindwing  pale,  the  inner 
half  suffused  with  red  brown  and  with  antemedial,  medial,  postmedial  and 
subterminal  small  white  spots  on  the  veins  with  dark  streaks  between  them  ;  a 
terminal  series  of  dark  strise  ;  cilia  with  series  of  white  spots. 

Habitat. — Assam,  Khasis.     Exp.  22  mill. 

3787.  b.  Eupithecia  albifurva,  n.  sp.    (Plate  E#>  f.  8). 

$.  Head,  thorax  and  abdomen  white;  palpi  fuscous;  abdomen  dorsally 
tinged  with  fuseous  except  at  base  and  with  rufous  segmental  lines  towards 
extremity.  Forewing  wtnte,  the  terminal  half  suffused  with  brick-red  ;  the 
costa  with  patches  of  fuscous  ;  traces  of  minutely  waved  lines  on  basal  half  ; 
,a  black  discoidal  point  ;  an  ill-defined  double  minutely  waved  postmedial  white 
line  ;  a  waved  white  subterminal  line  ;  a  terminal  series  of  black  strias.  Hind- 
wing  white  with  six  indistinct  waved  lines,  almost  obsolete  on  basal  area  ;  a 
discoidal  point  ;  a  terminal  series  of  black  strife. 

Habitat. —Ceylon  (de  Mowbray).     Exp.  24  mill.     Type  in  B.  M. 

3810.  a      Sauris  lobata,  Warr.  Nov.  Zool ,  ii,  p.  107  (1895). 

Differs   from   hirudinata  in  the  termen  of  forewing    having  a  deep    incision 
above  vein  2,  hindwint;  with  the  lobe  larger. 

Head  and  thorax  olive  green ;  antenme  black  ;  pectus,  legs  and  abdomen 
brownish  ochreous.  Forewing  olive  green  with  pale  raised  shining  scales  ; 
eleven  irregular  waved  deeper  green  lines  with  some  fuscous  on  medial  part 
of  1st  antemedial  line,  on  costal  area  of  the  two  medial  and  three  postmedial 
lines,  on  the  medial  part  of  the  three  postmedial  lines  ;  a  green  discoidal 
bar  ;  the  subterminal  line  fuscous  and  formed  of  rather  dentate  marks  ;  a 
terminal  series  of  black  points.  Hindwing  fuscous,  the  basal  vesicle  and  area 
near  the  black  medial  lobe  pale. 

Habitat.— Ceylon,  Kandy  (Mackwood)  ;  Malacca,  Padang  ;  Borneo,  Pulo 
Lant.     Exp.  34  mill. 

3811.  a.     Sauris  metapilea,  n.  sp.     (Plate  E.,  f.  7.) 

Differs  from   hirudinata  in  the  hind  tibiae  of  male  having  no  tuft  of  hair  at 
extremity  ;    hindwing   with    the    vesicle   at    base   rather   more   elongate    and 
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with  a  pencil  of  long  black  hair  from  it  on  underside,  the  termen  with  the 
lower  lobe  produced  and  as  long  as  the  middle  lobe. 

Head  and  thorax  olive  green  ;  antennae  black  ;  pectus,  legs  and  abdomen 
grey  tinged  with  fuscous,  the  last  with  the  basal  segment  ochreous  on  dorsum 
with  a  black  segmental  line.  Fore  wing  olive  green  with  eleven  ii  regularly 
waved  narrow  fuscous  bands,  the  olive  area  with  raised  shining  scales  ;  an 
oblique  black  discoidal  bar ;  the  postmedial  line  angled  outwards  below  veins 
6  and  4  and  above  2,  the  subterminal  line  forming  somewhat  dentate  marks. 
Hindwing  uniform  pale  fuscous,  the  terminal  lobe  in  male  black. 

Habitat. — Ceylon,  Maskeliya  (J.  Pole).     Exp.  32  mill.     Type  in  B.M. 

Acidalian/e. 

3864.  a.  Craspedia  polystigmaria  insert  (syn.)  Craspedia  elyra,  Swinh., 
A.  M.  N.  H.  (7),  xvi,  p.  62*  (1905). 

3*96.  b  Ai  idalia  carpheraria  insert  (syn.)  Anthometra  unipvncla,  Swinh., 
A.M.N   H.  (7)  xvi,  p.,  (1905). 

3896.  d.    Acidalia  ph^nicearia,  n   sp.  (Plato  E.,  f.  39). 

$.  Head  ochreous;  palpi  and  sides  of  frons  tinged  with  purple;  thorax 
purplish  red  ;  abdomen  ochreous  with  dorsal  purplish  I  ands  on  basal  seg- 
ments ;  legs  yellowish  tinged  with  purple  ;  pectus  and  ventral  surface  of 
abdomen  white.  Forewing  purplish  red  overlying  ochreous  ;  traces  of  an 
antemedial  liae.  cblique  from  costa  to  submedian  fold,  then  waved  ;  a  dark 
discoidal  spot,  postmedial  line  de6ned  by  ochreous  on  outer  side,  oblique  from 
costa  to  vein  6,  incurved  at  discal  fold,  then  excurved  to  vein  2  and  incurved 
to  inner  margin  ;  a  fine  red  terminal  line  ;  cilia  pale  at  tips.  Hindwing  purplish 
red  overlying  ochreous  ;  a:  slight?  discoidal  point  ;  postmedial  line  slight ly 
defined  by  ochreous  on  outer  side,  incurved  from  costa  to  vein  5,  then 
excurved  ;  a  fine  red  terminal  line  ;  cilia  pale  at  tips.  Underside  of  both  wings 
ochreous,  the  terminal  area  suffused  with  purplish  red. 

Habitat.— Afghanistan,  Peshin  Valley  (Nurstt).  Exp.  26-30  mill.  Type  in  B.M. 

3909.  b.  Acidalia  phcenicogladca     n.  sp. 

9.  Head,  thorax  and  abdomen  pale  olive  suffused  with  dull  purplish  red, 
forewing  pale  olive  suffused  and  irrorated  with  dull  purplish  red  ;  a  slight  dark 
subbasal  mark  on  median  nervure  ;  &•>  indistinct  rather  oblique  pale  olive  ante- 
medial  line  not  quite  reaching  costa  ;  a  black  discoida!  point ;  an  indistinct 
curved  olive  subterminal  line  ;  the  terminal  half  of  inner  area  and  the  terminal 
area  except  at  apex  pale  olive  with  hardly  any  purple  suffusion.  Hind- 
wing pale  olive  suffused  and  irrorated  with  dull  purplish  red  except 
the  termen  ;  indistinct  minutely  waved  olive  postmedial  and  subterminal 
lines  ;  a  series  of  slight  daik  points  at  base  of  cilia  ;  the  underside  olive  whitish, 
slight  sinuous  reddish  medial  and  postmedial  lines  and  a  pale  minutely  waved 
subterminal  line  defined  on  each  side  by  purplbh  red,  a  black  discoidal  point. 

Habitat    Ceylon,   Maskeliya  (Pole).     Exp.  22  mill.     Type  in  B.  M. 

3919.  b.  Chrysocraspeda  conspicuaria,  Swinh.,  A.  M.N.  H.  (7),  xv.,  p.  166, 
(1905). 
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$.  Head,  thorax  and  abdomen  pale  pink  slightly  irrorated  with  brown  ; 
abdomen  with  paired  dorsal  black  points  on  basal  segments  ;  pectus,  legs  and 
ventral  surface  of  abdomen  yellowish  ;  wings  pale  pink  irrorated  and  striated 
with  brown  especially  on  medial  area  ;  the  termen  brown,  the  cilia  golden 
yellow.  Forewiag  with  the  costal  area  tinged  with  brown  ;  a  black  discoidal 
spot  ;  traces  of  a  curved  postmedial  series  of  dark  points  on  the  veins. 
Hindwing  with  silvery  white  discoidal  spot  edged  by  red  or  brown  ;  traces 
of   a  postmedial  series  of  points  on  the  veins. 

£.  More  thickly  striated  and  suffused  with  brown  ;  the  terminal  brown 
band  broader  especially  on  hindwing. 

Habitat. — Assam,  Khasis.    Exp.  $  22,  9  26  mill. 

3921.  a.  Chrysocraspeda  fulviplaga,  Swinh.,  A.  M.  N.  H.  (7),  xv.,  p.  165 
(19^5). 

Head  and  thorax  purplish  pink  ;  frons  whitish  in  male  ;  legs  partly  yellow  ; 
abdomen  yellow,  d  orsally  purplish  pink  to  near  extremity.  Forewing  golden 
yellow  almost  entirely  suffused  with  purplish  pink,  leaving  striations  of 
the  ground  colour,  the  costa  towards  apex  and  the  termen  ytllow;  an 
oblique  antemedial  yellow  line  slightly  angled  outwards  in  cell ;  a  fuscous 
discoidal  spot  ;  postmedial  line  yellow,  slightly  sinuous,  oblique  from  costa  to 
vein  3.  then  subterminal  and  incurved  ;  the  pink  suffusion  extending  to  termen 
at  the  angle  at  vein  3.  Hindwing  purplish  pink  ;  an  antemedial  yellow  line 
angled  outwards  at  median  nervure  ;  a  large  postmedial  diamond  shaped 
yellow  patch  from  vein  7  to  inner  margin  connected  with  costa  by  a  short  line 
its  outer  edges  angled  outwards  at  vein  4  and  with  traces  of  small  dark  spots 
on  the  veins  ;  termen  mostly  yellow  ;  cilia  yellow  with  some  purplish  pink 
at  the  angles  at  veins  4*3. 

Habitat.— Assam,  EMsis.     Exp.  $  26,  $  32  mill. 

3927.     Anisodes  absconditaria  del.  Anisodes  patruelis. 

3927.  a.  Anisodes  patrdelis,  Moore,  Lep.  Ceyl.,  iii,  p.  444,  pi.  199.  f.  10 
(1887). 

Hind  tibias  of  male  rather  short  with  three  long  curved  spurs  from  extre- 
mity and  a  slight  tuft  of  crimson  hair. 

£.  tied-brown;  palpi  pale  belo^v.  Forewmg  with  the  antemedial  line 
represented  by  a  series  of  dark  points  angled  in  cell,  then  oblique  ;  a  black 
edged  white  discoidal  point ;  postmedial  line  indistinct,  dentate,  fuscous, 
excurved  from  costa  to  vt  in  4.  then  incurved  ;  a  subterminal  series  of  black- 
points  slightly  incurved  at  discal  fold  ;  a  terminal  series  of  points  and  some 
points  at  base  of  cilia.  Hindwing  with  large  round  white  discoidal  spot  with 
fuscous  centre  and  edges  ;  a  postn  edi;d  series  of  black  points  incurved  at 
discal  fold  ;a  terminal  series  of  points  and  some  points  on  the  cilia. 

$.  Hindwing  with  the  discoidal  spot  pure  white  edged  with  black,  either 
large  or  minute. 

Habitat.— (Jeylon,  Newera  Eliya,  W.  Haputale,  Maskeliya,  Pundaloya.  Exp. 
36  mill. 


52   JOURNAL,  BOMB  A  Y  NATURAL  HISTORY  SOCIETY,  Vol.  XV  III. 

3957.  b  Leptosidia  ^eariaar  insert  Rhodostrophia  anomala,  Warr.  Nov.  Zool. 
ii,  p.  98  (,1805),  which  has  priority. 

GEOMETRINjE. 

4008.  a.  Pseudoterpna  NEONOMA,  q.  sp.     (Plate  E„  f .  24). 

Head  and  thorax  pale  red-brown  ;  patagia  and  prothorax  with  slight  fuscous 
marks,  metathorax  with  slight  fuscous  streaks ;  pectus  and  base  of  legs  whitish, 
the  tarsi  banded  with  fuscous  ;  abdomen  red-brown  with  fuscous  streaks  on 
1st  segment,  oblique  black  streaks  on  2nd  segment,  the  crests  with  black  and 
silvery  scales,  lateral  black  fascia?  on  2nd  and  3rd  segments,  the  ventral  surface 
white.  Forewing  pale  red-brown  striated  with  black-brown  except  towards 
base  and  slightly  tinged  with  olive-green  ;  a  dark  subbasal  line  from  costa  to 
vein  1  ;  an  oblique  slightly  sinuous  black  antemedial  line  ;  an  elliptical  brown 
spot  at  upper  angle  of  cell  ;  postmedial  line  black,  minutely  dentate,  slightly 
incurred  and  with  a  faint  line  before  it  from  costa  to  vein  4,  then  oblique  ; 
a  diffused  brown  curved  brand  from  costa  before  apex  to  vein  5,  with  slight 
white  marks  on  its  outer  edge,  the  area  beyond  it  greyish  ;  a  fine  waved  black 
terminal  line.  Hindwing  pale  red-brown  irrorated  and  striated  with  dark 
brown  ;  postmedial  line  fine  black  excurved  below  costa,  then  very  oblique 
to  vein  4,  then  dentate  to  inner  margin  just  beyond  middle,  a  faint  red -brown 
shade  beyond  it  between  veins  6  and  4  ;  a  fine  slightly  waved  black  terminal 
line.  Underside  white  ;  forewing  with  fuscous  striae  on  costa,  a  faint  ante- 
medial  line,  blackish  discoidal  spot,  postmedial  line  oblique  below  vein  4,  the 
area  beyond  it  suffused  with  fuscous  except  towards  tornus  ;  hindwing  with 
slight  discoidal  striga  and  postmedial  line  from  costa  near  apex  to  tornus 
diffused  between  veins  7  and  4  and  below  vein  3. 

Habitat. — Ceylon,  Puttalam  (Pole).     Exp.  42  mill.     Type  in  B.  M. 

4025.  b.    Pseudoterpna  ochreipicta,  Swinh.,  A.  M.  N.  H.  (7),  xv,  p.  160 
(1905). 

$ .  Head  and  thorax  sap-green  ;  abdomen  green  irrorated  with  fuscous  ; 
pectus,  legs  and  ventral  surface  of  abdomen  ochreous  ;  tarsi  fuscous  ;  wings 
pale  green  thickly  striated  and  mottled  with  dark  sap-green.  Forewing 
with  traces  of  a  waved  antemedial  line  defined  on  inner  side  by  a  few 
leaden  scales  and  with  a  flesh-coloured  spot  before  it  on  inner  margin  ; 
postmedial  line  minutely  dentate,  defined  by  leaden  scales  on  outer  &ide  and 
with  small  flesh-coloured  spots  beyond  it  above  vein  5  and  at  inner  margin, 
oblique  from  costa  to  submedian  fold,  then  bent  outwards ;  a  terminal 
series  of  black  points.  Hindwing  with  small  discoidal  spot ;  minutely  dentate 
postmedial  line  defined  by  leaden  scales  on  outer  side  and  with  a  flesh- 
coloured  spot  beyond  it  at  inner  margin  ;  a  terminal  series  of  black  points. 
Underside  pale  yellow,  both  wings  with  round  black  discoidal  spots  and  broad 
fuscous  postmedial  band  with  fuscous  striation  beyond  it,  on  forewing 
oxtending  to  termen,  on  hindwing  the  band  attenuating  and  not  quite  reaching 
inner  margin. 

Habitat. — Assam,  Khasis.     Exp.  48  mill. 
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4077.  Euchloris  detracta  insert  (syn.)  Microloxia  vestigiata,  Swinh., 
A.  M.  N.  H.  (7),  xvi,  p.  629  (1905). 

4084.  a.  Euchloris  albidentula,  n.  sp.  (Plate  E.,  f.  41). 

Rather  pale  sap-green  ;  palpi  and  frons  brownish  ;  base  of  shaft  of  antennae, 
and  a  band  between  their  bases  pure  white  ;  legs  brownish.  Forewing  with 
slight  silvery  irroration  especially  on  costal  area  ;  the  costal  edge  brownish  ; 
antemedial  line  arising  from  subcostal  nervure,  slightly  angled  in  submedian 
fold  and  defined  by  whitish  on  inner  side  ;  a  dark  green  discoidal  point  ; 
postmedial  line  arising  from  below  costa,  oblique,  dentate,  incurved  in 
submedian  fold,  defined  by  silvery  white  on  outer  side.  Hindwing  with  green 
discoidal  bar  ;  postmedial  line  dentate,  incurved  to  inner  margin,  slightly 
defined  by  white  on  outer  side  ;  the  underside  greenish  grey  with  a  slight 
purple  pink  tinge. 

Habitat.—  Ceylon,  Maskeliya  (Green).     Exp.  26  mill.    Type  in  B.  M. 


(To  be  continued.) 
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THE  FLORA  OF  ADEN. 
By  E.  Blatter,  s.j. 

(Continued  from  page  920  of  Vol.  X  VTI  of  this  Journal.) 

Having  enumerated  the  plants  of  Aden,  we  now  proceed  to  give 
the  physical  aspects  of  the  peninsula.1  Aden,  which  is  almost  the 
most  southerly  point  on  the  south  coast  of  the  Province  of  Yemen  in 
Arabia  Felix,  is  situat-d  in  latitude  12°  47'  N.,  and  longitude  45°  10 
E.  It  is  about  fifteen  miles  in  circumference,  of  an  irregular  oval 
form,  five  miles  in  its  greater,  and  three  in  its  lesser  diameter,  connect- 
ed with  the  continent  by  a  low  narrow  neck  of  land  1,350  yams  in 
breadth,  but  which  is  in  one  place  nearly  covered  by  the  sea  at  high 
spring  tides.  The  peninsula  consists  of  a  large  crater,  formed  by  lofty 
and  precipitous  hills,  the  highest  peak  of  which  rises  as  high  as  1,775 
feet.  On  the  exterior  side  the  hills  slope  towards  the  sea,  throwing 
out  numerous  spurs,  which  form  a  series  of  valleys,  radiating  from  a 
common  centre.  Some  of  the  spurs,  falling  almost  abruptly  into  the 
sea,  are  nearly  inaccessible.  On  the  eastern  face,  opposite  the  fortified 
island  of  Seerah,  there  exists  a  gap.  The  appearance  of  the  island 
would  induce  the  belief,  that  it  had  at  one  time  completed  the  circle, 
but  that,  having  been  separated  by  some  convulsion  of  nature,  it  had 
been  carried  out  and  deposited  in  the  sea,  a  few  hundred  yards  in 
advance  of  the  gap  caused  by  its  removal.  The  inlet  thus  formed  is 
known  by  the  name  of  Front  or  East  Bay. 

There  is  also  a  cleft  from  north  to  south,  and  the  rents  thus  produced 
are  called  the  Northern  and  Southern  Pusses  ;  the  former,  better 
known  as  the  Main  Pass,  is  the  only  entrance  from  the  harbour  into 
the  town,  which  is  situated  within  the  crater. 

Between  the  northern  shore  of  the  peninsula  and  the  south  coast  of 
the  continent  stretches  the  principal  harbour  or  Back  Bay  with  a 
width  of  about  three  miles  at  the  entrance.  As  to  its  geological  aspect, 
Aden  is  entirely  of  volcanic  rock.  The  crater,  as  it  now  stands,  has  a 
diameter  of  1^  to  nearly  2  miles,  the  height  of  the  walls,  except  where 
broken  through  at  Front  Bay,  varying  from  a  few  hundred  to  nearly 
1,800  feet.     The  crater,  however,  as  well  as    the    whota    volcanic  mass 

x  Cf.  R.  L.  Playfair,  A  History  of  Arabia  Felix  or  Yemen  (Select,  from  the  Rec.  of  the 
Bombay  Government,  1859)  and  P.  M.  Hunter,  An  Account  of  the  British  Settlement  of 
Aden  in  Arabia,  1877. 
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has  been  greatly  altered  by  the  action  of  the  sea  and  rain  since  the 
time  when  the  volcano  was  active.  "  To  passing  travellers,"  says 
Mallet,  "  it  may  appear  strange  to  speak  of  pluvial  denudation  at  Aden, 
but  residents  of  the  place  are  well  acquainted  with  its  force  and  extent. 
Rain  seldom  falls,  it  is  true,  but  when  it  does  it  generally  comes  down  in 
torrents.  Of  Aden  it  may  be  said  with  some  degree  of  truth  that  there 
'  it  never  rains  but  it  pours'.  During  the  last  fall  which  has  occurred 
there  (1870)  seven  inches  fell  in  a  couple  of  hours.  The  water  swept 
along  the  torrents,  filling  all  the  drains  with  stones,  many  of  them 
bigger  than  a  man's  head,  and  doing  considerable  damage  to  the  station. 
Such  very  heavy  falls  only  occur  once  in  ten  years  or  so,  but  other 
smaller  but  still  heavy  ones  occur  at  shorter  intervals."1  The  varieties 
of  rock  met  with  are  very  numerous.  There  are  perfectly  compact  lavas 
of  brown,  grey,  and  dark  green  tints  ;  besides,  rocks  exhibiting  every 
degree  of  vesicularity  until  we  arrive  at  lavas  resembling  a  coarse 
sponge  and  passing  into  scoriae.  In  some  places  the  lava  is  quite  schis- 
tose, and  might  if  seen  per  se  be  easily  mistaken  for  a  metamorphic 
rock.  Also  volcanic  breccias  are  met  with,  as  near  the  Main  Pass  where 
fragments  of  dark  green  lava  are  imbedded  in  a  reddish  matrix.2 

The  climate  of  Aden  during  the  north-east  monsoon  (October  to 
April)  is  cool,  and  in  the  months  of  November,  December,  and  Januarv 
pleasant  and  agreeable.  During  the  rest  of  the  year  hot  sandy  winds 
known  as  u  Shamal,"  or  north,  prevail  within  the  crater.  On  the 
western  side,  however,  or  Steamer  Point,  the  breezes  coming  directly 
off  the  sea,  are  cool  and  refreshing.  Vanden  Broeck,  who  visited  Aden 
in  1614,  was  witness  of  the  "  Shamal  "  and  described  it  thus:  "About 
noonday  there  came  upon  the  earth  a  surprising  darkness,  followed  by 
very  heavy  rain,  and  in  the  further  extremity  of  that  terrible  cloud 
a  very  bright  red,  that  might  almost  be  mistaken  for  a  fiery  oven. 
The  cloud  continued  to  roll  away  towards  Ethiopia,  the  rain  ceased, 
and  we  were  surprised  to  find  our  vessel  covered  with  red  sand,  to  the 
thickness  of  a  finger's  breadth.  Some  intelligent  inhabitants  informed 
us  that  these  winds  were  formed  of  the  sea-sand,  and  often  buried 
whole  caravans."3  Playfair  calls  this  a  tolerably  accurate  description 
of  the    'Shamal",  but  he  adds  that  usually  it  is  not  accompanied  by 

1  F.  H.   Mallet,  Memoirs  of  the  Geol.  Mirv.  of  India,  Vol.  VII,  Part  3;  p.  4. 

3  Cf.  F.  K.  Mallet,  I.e. 

3  Hiat.  Gen.  dea  Voyages,  XXXI,  426. 
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rain,  nqr  ever  so  serious  in  its  results.  Anderson  gives  us  a  vivid 
description  of  the  climate  of  Aden  in  his  Florida  Adenensis.  "  In  so 
low  a  latitude,"  he  says,  "  the  sun  shines  with  intense  force  nearly 
throughout  the  year,  and  at  Aden  the  solar  power  is  increased  by  every 
peculiarity  of  physical  conformation  and  climate.  The  undisturbed 
atmosphere  stagnates  in  the  walled  in  valleys,  where  a  death-like 
stillness  always  reigns.  The  black  and  naked  rocks  absorb  by  day  the 
scorching  rays  transmitted  through  an  ever  cloudless  sky,  only  to 
radiate  the  pent-up  heat  by  night,  thus  confining  to  the  shore  the  cool 
but  feeble  breezes  that  occasionally  spring  up  from  the  Indian  Ocean. 
Accordingly,  even  in  December,  when  the  sun's  power  is  at  its  lowest, 
Dr.  Hooker  found  the  temperature  of  the  soil  at  107°  Fahr.  a  few 
feet  below  the  surface.  In  the  hotter  seasons  of  the  year,  the  sun, 
even  in  the  early  morning,  is  overpowering,  and  above  the  rocks  the 
air  flickers  from  the  intense  heat,  while  all  distant  objects  are  disturbed 
by  an  imperfect  mirage."  The  following  thermometrical  readings 
confirm  Anderson's  sketch.  They  give  the  average  temperature  during 
the  year  at  the  three  military  positions  :  Camp,  Isthmus,  and  Steamer 
Point  :— 
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Months. 
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Steamer  Point. 
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The  annual  rainfall  at  Aden  rarely  exceeds  6  or  7  inches,  while 
occasionally  there  falls  no  rain  for  a  year  and  a  half.  The  subjoined 
readings  give  the  registered  rainfall  in  the  Crater  since  1871;  previous 
to  that  year  the  maximum  recorded  in  the  preceding  eleven  years  was 
8"03  inches  in  1870,  while  in  1871  the  fall  amounted  to  24  cents  only.1 
Rainfall  registered  at  the  Civil  Hospital  in  the  Crater. 
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1874-75. 


1875-76. 


April  

May  

June  

July  

Augu8t 

September 

October 

November 

December 

January    

Februaiy 

March 

Total 


Inches. 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 


Cents. 

Inches. 

Cents. 

Inches. 

9 

0 

0 

0 

20 

0 

10 

0 

0 

o 

0 

0 

41 

0 

2 

0 

98 

0 

27 

1 

21 

1 

28 

0 

0 

0 

0 

0 

0 

u 

12 

0 

42 

0 

11 

0 

85 

0 

45 

0 

0 

0 

0 

0 

53 

0 

0 

0 

69 

2 

35 

2 

Cents. 
0 
0 
0 
0 
58 
0 


Inches. 
0 
0 
0 
0 
0 
0 


0 

0 

5 

• ! 

0 

0 

0 

1 

42 

0 

0 

1 

05 

3 

Cents. 
o 

2 
0 
0 
0 
0 
0 
22 
18 

17 
65 


73 


As  the  hills  on  the  western  side  of  the  Crater  are  precipitous,  the 
rain-water  descending  from  them  is  carried  rapidly  to  the  sea  by  means 
of  a  number  of  long  narrow  valleys  unconnected  with  each  other; 
on  the  eastern  side  the  hills  are  quite  as  abrupt,  but  the  descent  is 
broken  by  a  large  tableland  occurring  midway  between  the  summit 
and  the  sea-level,  which  occupies  about  one-fourth  of  the  entire 
superficies  of  Aden.  The  plateau  is  intersected  with  numerous  ravines, 
nearly  all  of  which  converge  into  one  valley,  which  thus  receives  a 
large  proportion  of  the  drainage  of  the  peninsula.  Thus  we  can 
easily  understand  how  the  steepness  of  the  hills,  the  hardness  of  the 
rocks,  and  the  scarceness  of  the  soil  upon  them  combine  to  prevent  any 
great  amount  of  absorption.  Almost  perpetual  drought  is,  of  necessity, 
the  consequence  of  such  physical  and  meteorological  conditions. 

Aden  has  been  described  by  Ibn  Batuta  as  a  large  city  without 
either   seed,  water,   or  tree.2     But  it  is  not  so   entirely  destitute  of 

~ *~Cf.  H  mter,  E.  C. 

2  Travels  of  Ibn  Batuta  ;  translated  by  the  Rev.  Samuel  Lee,  London,  1 829,  page  55 . 
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vegetation  as  might  be  inferred  from  this  description.  Many  of  the 
valleys  are  thickly  studded  with  small  trees  and  shrubs,  producing 
beautiful  flowers,  and  it  is  no  uncommon  circumstance  for  the  inha- 
bitants of  Sheikh  Othman  (a  village  distant  about  4  miles  from  the 
British  frontier)  to  send  their  goats  and  camels  to  find  pasturage 
amongst  the  valleys  on  the  west  side  of  the  peninsula,  when  none  is 
procurable  in  their  own  district.1 

We  must,  nevertheless,  call  the  flora  of  Aden  a  very  poor  one  if 
we  compare  the  total  of  species  with  the  considerable  area  they  occupy. 
In  our  list  we  gave  the  names  of  196  plants,  which  are  representatives 
of  47  orders  and  114  genera.  The  accompanying  table  will  show  the 
small  proportion  of  species  to  the  number  of  genera  and  natural  orders. 


Orders. 


Genera.  Species. 


Orders. 


Genera. 


Species. 


1.  Menispermaceas 

2  Crueiferas 

3.  CapparidaeeEe.. 
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18.  Loasaceae 
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1  Playfair,  1.  c,  p.  6. 
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These  tables  show  that  there  exists  a  great  preponderance  of  natural 
orders  and  genera  compared  with  the  number  of  species.  The  pro- 
portion of  natural  orders,  genera  and  species  is  1  :  2'42  :  4'17,  whilst 
on  the  neighbouring  Socotra,  an  island  in  the  Indian  Ocean,  the 
vegetation  shows  the  following  proportion  according  to  Krause  :  1  :  4 :  7. 
This  seems  to  indicate  that  the  paucity  of  species  in  the  flora  of  Aden 
is  not  the  result  of  situation  or  isolation,  but  the  necessary  consequence 
of  the  meteorological  factors  combined  with  unfavourable  edaphic  con- 
ditions. Of  the  196  species,  35  are  Monocotyledons,  chiefly  represented 
by  the  Gramiuese,  and  160  Dicotyledons  which  owe  the  high  number 
especially  to  the  Leguminosse  with  28  species  and  to  the  Capparidacese 
with  17  species. 

With  regard  to  the  geographical  distribution  of  the  Aden  plants 
we  may  distinguish  five  groups.1  To  the  first  belong  the  species 
which  are  endemic  in  Aden.  Anderson  considered  14  out  of  his  94 
plants  to  be  endemic,  viz.,  Cleome  paradoxa,  R.  Br. ;  Cleome  pruinosa, 
T.  Anders. ;  Mcerua  thomsoni,  T.  Anders.  ;  Sphcerocoma  hookeri,  T. 
Anders.  ;  Hibiscus  welshii  T.  Anders.  ;  Sterculia  arabica,  T.  Anders ; 
Tavernieria glauca,  Edgew. ;  Acacia  edgeworthii,  T.  Anders.;  Ptychotis 
arabica,  T.  Anders.  ;  Convolvulus  sericophyllus ,  T.  Anders.  ;  Anar- 
rhinum  pedicellatum,  T.  Anders.  ;  Campylanthus  junceus,  Edgew.  ; 
Lavandula  setifera,  T.  Anders. ;  Euphorbia  systyla,  Edgew.  Later 
botanical  explorations,  especially  in  South-Arabia,  Eritrea,  Somaliland 
and  Socotra,  have  shown  that  only  three  of  the  14  are  endemical  in 
Aden,  viz.,  Hibiscus  welshii,  T.  Anders.  ;  Mcerua  thomsoni ;  T.  Anders. ; 
Cleome  pruinosa,  T.  Anders.  Besides  these  the  following  species  seem 
to  be  confined  to  Aden  : — Albuca  yerburyi,  Ridl.  ;  Crotalaria  schicein- 
furthii,  Defl. ;  Fagonia  glabra,  Krause;  Polygala  thurmanniana, 
Chod. ;  Heliotropium  adenense,  Guerke.  It  is  more  than  probable  that 
further  explorations  of  the  neighbouring  countries  will  reduce  even  this 
limited  number  of  endemic  plants,  for  it  is  very  little  we  know,  v.  g.,  of 
the  interior  of  Arabia  and  its  vegetation. 

The  plants  belonging  to  the  second  group  belong  geographically  to 
two  narrow  strips  of  land  along  the  Red  Sea,  beginning  at  about  23°  N. 
Lat.,  the  one  on  the  African  side  passing  over  into  the  coast  region  of 
Somaliland,  whilst  the  other  one  comprises  Tehama  and  goes  as  far  as 
the  boundaries  of  Yemen   and  Hadramaut.     Aden  has  the  following 

1  Cf .  Krause,  1.  c. 
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species  in  common  with  this  area  : — Argyrolobium  arabicum,  Tephrosia 
pogono stigma,  Acacia  hamulosa,  Statice  axillaris,  Statice  cylindrijolw, 
Heliotropium  pterocarpum,  Schiveinfurthia  pterosperma,  Linaria  maci- 
lenta,  Halopeplis  perfoliata,  Salsola  forskalii,  Anabasis  ehrenbergii, 
Euphorbia  cuneata,  Tricholcena  leucantha.  On  the  northern  coast  of 
Somaliland  only  and  in  South-Arabia  the  following  plants  occur  : — 
Cleome  brachystyla,  Gypsophila  montana,  Jatropha  spinosa,  Euphorbia 
systyla,  Crotalaria  leptocarpa,  Convolvulus  sericophyllus.  Some  species 
are  found  in  Yemen  and  Hadramaut  or  in  Yemen  alone,  viz.,  Tvdigofera 
arabica,  Sterculia  arabica  (also  on  the  island  of  Socotra),  Cassia  adenensis, 
Acacia  edgeworthii,  Corallocarpus  glomemdijlorus,  Ptychotis  arabica, 
Pulicaria  glutinosa,  Steinheiliu  radians,  Caralluma  forskalii,  Caralluma 
adenensis,    Campylanthus  junceus,    Lavandula  setifera,    Salsola  bottce. 

The  third  group  shows  a  wider  distribution,  containing  members  of 
the  N.  African  Steppe-province,  which  comprises  Kordof'an,  Darfur, 
Sennaar,  Etbai,  Abyssinia,  Yemen,  Hadramaut,  Somaliland  and  the 
island  of  Socotra.  A  good  many  species  reach  eastwards  as  far  as  Sind 
and  the  Punjab. 

The  subjoined  table  shows  the  species    with   their    respective    boun-' 
daries  of  distribution  : — 


Species. 


Boundary  towards 


West. 


Bast. 


1.  Cleome  papillosa Kordofan. 

2.  CI.  brachycarpa Kordof an. 

3.  Cl.paradoxa  Kordofan. 

4.  Cadaba  rotundifolia        . .        e .        . .  Kordofan. 

5.  C.  gland ulosa         Kordofan. 

6.  C.  longi folia Sennaar. 

7.  Reseda  aniblyocarpa        Abyssinia. 

8.  Melhania.  denhami  Kordofan. 

9  Indigofera  semitrijuga Sennaar. 

10.  Tephrosia  apollinea         Upper  Egypt. 

11.  T-iverniera  glauca  Abyssinia. 

12.  Rhynchosia  minima         Sennaar. 

13.  Poinciana  elata Nubia. 

14.  Acacia  spirocarpa  Kordofan. 

15.  A.  nubica Nubia. 

16.  A.  mellifera Kordofan. 


Sind. 

N.-W.  India. 
S-.Arabia. 
S.-Arabia. 
S.-Arabia. 
S.-Arabia. 
S.-Arabia. 
Sind. 
Sind. 

Beluchistan. 
S.-Arabia. 
Sind. 
Sind. 
S.-Arabia. 
S.-Arabia. 
I  Yemen. 
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Boundary  towards 

Species. 

West. 

East. 

17. 

Abyssinia. 

Yemen. 

18. 

Kordofan. 

Beluchistan. 

19. 

Vernonia  atriplicitolia 

.ibys.-iuia. 

Yemen. 

20. 

Abyssinia. 

S.-Arabia 

21. 

Lactuca  goraensis             

Kordofan. 

Yemen. 

2£. 

Convolvulus  glotneratus 

Abyssinia. 

Punjab. 

23. 

Nubia. 

Sind. 

24. 

Abyssinia. 

Rajputanu. 

25. 

Kordofan. 

Sind. 

£6. 

Kordofan. 

Yemen, 

27. 

Nubia. 

Punjab. 

28. 

Nubia. 

Yemen. 

23. 

Nubia. 

S.-Arabia. 

30. 

Kordofan. 

Yemen. 

31. 

Forskohha  viridis            

Abys-inia. 

S.-Arabia. 

32. 

Taspalum  pennaturn        ..        ..        .» 

Abyssinia. 

Sind. 

33. 

? 

Ceylon. 

More  than  ^  of  the  flora  of  Aden  is  identical  with  plants  of  the 
Indo-African  desert.  About  half  this  number  is  spread  over  the  whole 
region,  whilst  the  rest  is  confined  to  a  smaller  area.  It  is,  of  course, 
impossible  to  draw  accurate  lines  between  the  desert  and  the  steppe- 
region.  The  transition  from  one  botanical  area  to  another  is  never  a 
sudden  one,  and  the  same  species  may  be  common  to  both  regions. 
Thus,  we  might  have  included  under  the  foregoing  groups  some  plants 
which  now  we  are  going  to  give  in  the  following  as  being  characteristic 
of  the  desert-flora  : — 


Species. 


Boundary  towards 

(Vest. 

East. 

Cape  Verd  Islands  .. 

Gujarat. 

South-Persia. 

Punjab. 

Arabia. 

Senegambia 

Arabia. 

Sind. 

1.  Cocculus  leteba 

2.  Dinlotaxis  pendula 

3.  Diptervgium  glaucum 

4.  Meerua  crasslfolia 

5.  Cad.iba  farinosa     .. 

6.  CapparN  galeata  .. 
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Speoies. 


Boundary  towards 


West. 


7.  0.  decidua 

8.  Polygala  erioptera 

9.  Polyearptea  spicatn 

10.  P  fragilis 

11.  Grewisipopulifolia 

12.  Corchorus  antichorus 

13.  C.  trilocularis        

14.  Cometes  abyssinica 

15.  Zy gopby Hum  simplex 

16.  Fag  nia  parviflora 

17.  Farseti;;  longisiliqna 

18.  Balsamodendron  opobalsaiouin 

19.  Zlzyphus  spina  Chris'.i    .. 

20.  Z.  lotus        

21.  Moringa  aptera 

22.  Crotalaria  lupinoides 

23.  Imilgofera  parvula 

24.  T.  paucifolia         

25.  T.  argentea 

26.  Alhagi  maurorum 

27.  Cassia  obovata 

28.  C.  liolosericea        

39.    0.  auguBtifolia 

30.  Acacia  eburnea 

31.  A.  arabica 

32.  Oucnmis  prophetarnm    .. 

33.  CitrulliiB  colocynthis 

34.  Limeum  indicum  .. 

35.  Iphiona  scabra 

36.  DIcoma  sebimperi 

37.  Salvadora  persica 

38.  Glo=sonema  boveanum  .. 

39.  Calotropis  procera 

40.  Eohiocliilon  fin  tic  isum  .. 

41.  Heliotropiuni  zuylanicum 

42.  H.  llgnosuni  

43.  Arnebla  Mspidissinia 

44.  Bre^er-ia  laii folia 


East. 


Punjab. 

Bengal. 

Sind, 

Sind. 

Senegambla 

Ceylon. 

Cape  Verd  Islands  .. 

Deccan. 

Sind. 

Arabia. 

Cape  Verd 

Sind. 

Upper  Egvpt 

Arabia. 

Upper  Egypt 

Arabia. 

Arabia. 

Punjab. 

Morocco        

Arabia. 

Upper  Egypt 

Arabia. 

Kordofan 

Arabia. 

Nubia            

S.-Arabia. 

Java. 

W.-India. 

S.-Arabia. 

Senegambia  ..        ..        .. 

W.-India. 

Nubia  . .          

Sind. 

V                                    . . 

? 

Punjab. 

Senegambia 

Ceylon. 

Egypt. 

Sind. 

Punjab. 

Nubia 

Punjab. 

Egypt         

Arabia. 

Sind. 

Senegambia 

Punjab. 

Upper  Egypt           ..        .. 

Arabia. 

Central  India 

?             

Arabia. 

Senegambia 

Punjab. 

S.-Arabia 

S.  Persia. 

Punjab. 

Punjab. 
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Species 


45.  Lindeubergia  siuaica 

46.  Blepliaris  edulis 

47.  Boerhaavia  eleians 

48.  B.  verticillata 

49.  SuEeda  vermiculata 

50.  Traganum  nudatutn 

51.  Chrozophora  obliqua 

52  Euphorbia  granulata  var.  glabra  ta, 

53.  Forskohlea  tenacissima 

54.  Pancratium  tcrtuosuro 

55.  P.  maximum         

56  Cyperus  effusus 

57.  C.  conglomeratus 

58.  C.  falcatus  

59.  Panicum  turgiilum 

60.  Trieholasna  teneriffac 

61.  Andropogou  foveolatus  .. 

62.  ArisMda  calopatila 

63.  A.  plumosa  

64.  A.  hirtigluma 

65.  Sporobolus  spicatus 

G6.  S.  glaucifolius        

07.  Pappophoruni  brachystaehyum    .. 

G8.  Eragrostiscynosuroides.. 

69.  ^Eluropus  liitoralis 


Boundary    towards 


West. 


Egypt 

Kordof  an     . . 
Nubia.. 
Senegambia  . 
Canaries 
Algeria 
Kordofan 
Canaries 
Canaries 
Nubia . . 
Nubia.. 
Upper  Egypt 
Senegambia  . 
Upper  Egypt 
Egypt 
Canaries 
Canaiies 
Egypt 
Morocco 
Tunis . . 
Do. 


Do. 

Do. 

Do. 

Algeria 


East. 


Arabia. 

Punjab. 

Punjab. 

Punjab. 

Arabia. 

S.  -Arabia. 

Punjab. 

Punjab. 

Punjab. 

Arabia. 

Arabia. 

Sind. 

Sind. 

S.- Arabia. 

Central  India. 

Punjab. 

Central  India 

S.-rersia. 

W.-Tibet. 

Punjab. 

Deccan. 

Punjab. 

Punjab. 

Sind. 

Arabia. 


To  the  fifth  group  belong  those  species  which  are  distributed  over  the 
Old  World  or  which  show  a  still  wider  distribution.  Of  the  Old 
World-Flora  the  following  representatives  grow  in  Aden  : — Portulaca 
quadrifida,  Abutilon  fruticosum,  Hibiscus  micranthus,  Corcliorus  olito- 
rius,  Tribulus  terrestris,  Vitis  quadrangular  is,  Trianthema  crystallina, 
Trianthema  pentandra,  Orygia  decumbens,  Mollugo  cerviana,  Launcea 
nudicaulis,  Heliotropium  strigosum,  Lycium  europceum,  Ocimam  gratis- 
simum,  ^Erua  javanica,  Aristlochia  brarteata,  Phyllanthus  maderas- 
patensis,  Penniselum  ciliare,  Aristida  adscensionis,  Eragrostis  major, 
Eleusyne  cegyptiaca.  Still  wider  in  their  distribution  are  :  Polycarpcea 
corymbosa,  Fagonia  cretica,  Ipomoea  biloba,  Suceda  frutieosa,  Panicvm 
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colonum,    Setaria    verticillata,    Setaria   viridis,  Cynodon  dactylon,  Era- 
grostis  ciliaris. 

It  is  evident  from  the  above  tables  that  a  great  number  of  species  is 
oommon  to  Aden  and   the    countries   bordering  the    Red   Sea  on  the 
opposite  side.    It  is  just  this  similarity  of  vegetation  which  induced  some 
scientists  to  assume  an  old  continent  as  the  centre  of  origin  of  this  flora. 
At  an  early   period,   they  say,  this  continent  must  have  disappeared, 
when  and  in  what  way  we  are  not  told.     At  the  same  time,  perhaps, 
or  at  a  later  period  a  great  depression  of  land  took  place  which  resulted 
in  the  formation  of  the    Red  Sea  and,  consequently,  in  the  separation 
of  Arabia  from  Abyssinia.     Along  both  shores  of  the  Red  Sea  and  of 
the  Gulf  of  Aden  there  is  known  to  be  a  great  development  of  volcanic 
rocks.     There  is  every  probability  that  these,  so  far  as  they  are  known, 
belong  to  one  series;  and  as  some  active  volcanoes  still  exist  in  the  sea, 
and  cones  quite  unchanged  in  form  and  evidently  of  very  recent   date 
abound  in  many  places  along  the  coast,  it  is  clear  that  the  series  is  still 
in   process  of  formation,  and   that  it  is,   in  part  at  least,  of  recent  date. 
Although  there  can  be  little  doubt  of  the  recent  date  of  a  largo  portion 
of  this  series,   the   great  amount  of  denudation   which  parts  of  it  have 
undergone  around  Zulla  and  Massowa  and  also  at  Aden  seem  to  prove 
that  these  portions  of  the  series  are  of  a  more  ancient  date,  but  not  older 
than  the  Pliocene  rocks.     It  is,   therefore,  impossible  that  the  flora  of 
Aden  developed  independently  during  a  geological  period  of  long  dura- 
tion ;  we  must  on  the  contrary  conclude,  that  it  is  the  product  of  species 
imported  from  the  neighbouring  countries.     This  view  is  strengthened 
by  the  fact  that  the  plants  endemic  in  Aden  are  only  very  few. 

In  order  to  give  a  more  complete  aspect  of  the  flora  of  Aden,  I 
examined  the  morphological  structure  of  a  number  of  plants,  which  is 
apt  to  give  a  more  adequate  insight  into  the  life -functions  of  a  vegeta- 
tion that  has  to  thrive  under  such  unfavourable  conditions  as  are  those 
of  Aden.  The  account  will,  naturally,  be  fragmentary,  and  I  am 
making  an  attempt  in  the  hope  only  that  there  will  be  found  some  who 
are  willing  to  continue  and  complete  the  work. 

As  scarcity  of  water  is  the  most  prominent  feature  in  the  climate  of 
Aden,  we  shall,  in  the  first  place,  see  what  special  adaptations  there 
are  to  be  found  in  the  organs  of  absorption  and  transpiration. 

The  rain  being  very  scanty,  it  is  on  the  whole  only  after  a  rainfall 
that  the  soil  of  the  valleys  is  uniformly  moistened   throughout,  so  that 
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the  plants  are  able  to  draw  the  necessary  supply  of  water  even  from  the 
upper  layers  of  the  ground.  After  a  very  short  time  the  rain  water 
partly  evaporates,  partly  sinks  deeper,  and  either  flows  off  on  the  hard 
inclined  rock,  or  is  collected  in  subterranean  reservoirs.  It  would  be 
interesting  to  examine  and  compare  the  various  modifications  of  roots 
of  the  Aden-plants,  which  must  be  considered  as  so  many  adaptations 
to  the  respective  conditions  of  water-supply.  But  such  investigations 
can  be  made  on  the  spot  only,  and  it  is  quite  superfluous  to  speculate 
upon  the  use  of  long  and  short,  thick  and  thin,  vertical  and  horizontal 
roots  that  you  may  find  in  a  herbarium,  if  you  are  not  told  at  the  same 
time  where  they  are  growing,  at  what  depth  water  is  to  be  found  at  a 
certain  period  of  growth,  whether  dew  might  influence  the  development 
of  roots  at  a  certain  time  of  the  year,  etc.  The  same  holds  good  if  we 
want  to  know  some  details  about  the  absorption  of  moisture  and  dew  by 
subaerial  organs,  whether  the  process  consists  in  the  condensation  of 
moisture  by  the  secretion  of  hygroscopic  salts  or  in  the  absorption  of  rain 
and  dew  by  trichomes.  In  any  case,  minute  hygrometric  observations 
and  careful  experiments  on  the  living  plant  are  wanted. 

With    regard   to    transpiration    we   may    say  beforehand    that   such 
abnormal     thermometric   and    hygrometric    conditions     as   prevail    at 
Aden  must   necessarily   lead  to  excessive  evaporation  from  the  plants, 
and,  consequently,  to  their  destruction,  if  there  do    not   arise    special 
protective  modifications  in  the  organs  of  the  plant-body  counteracting 
the  adverse  influences.     There  is,  besides,  another  factor,  which  must 
not  be  neglected,  viz.,  the  insolation.     The  vegetation  is  exposed  to  its 
influence  almost  throughout  the  whole  year,   and  the   edaphic  forma- 
tion of  Aden  can  only  increase  its  intensity.     Statistical  accounts  as 
to  the  values  of  insolation  at  Aden  are,  as  far  as  I  am  able  to  ascertain, 
entirely   wanting,   and   still   less  can  we  be  expected  to  know  to  what 
degree  the  heat  of  the  soil  raises  the  temperature  within  the   plant.     In 
spite  of  the  deficiencies  in  our  knowledge,  an  examination  of  the  flora 
of  Aden  as  to  the  special  contrivances  for  regulating  the  water-supply 
will  reveal  some  interesting  facts. 

The  most  efficient  protection  from  too  great  a  loss  of  water  by 
transpiration  is  obtained  by  the  reduction  of  the  evaporating  surfaces. 
The  following  plants  have  their  leaves  reduced  in  size,  and  sometimes 
also  in  number : — Fartetia  longisiliqua,  Cocculus  leceba,  Dipterygium 
glaucum,    Cleome  papillosa,    CI.  brachycarpa,    CI.  paradoxa,   Mcerua 
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thomsoni,  Cadaba  glandulosa,  Polygala  erioptera,  Folycarpcea  corym- 
bosa,  Sphcerocoma  hookeri,  Corchorus  antichorus,  Greivia  populi  folia, 
Zyqophyllum  simplex,  Balsamodendron  opobalsamum,  Moringa  aptera, 
Indigofera  semitrijuga,  T.  arabica,  I.  paucifolia,  I.  parvula,  Tavemiera 
glauca,  Rhynchosia  minima,  var.  memnonia,  Oldenlandia  schimperi, 
Help>tropium  strigosum,  Convolvidus  ylomeratus,  Linaria  macilenta, 
Schiceinfurthia  pterosperma,  Campylanthus  junceus,  Lavandula  setifera, 
Saltia  papposa,  Suwda  fruticosa,  S.  vermiculata,  Euphorbia  arabica, 
E.  cuneata,  E.  systyla,  Ephedra  foliata,  var.  ciliata.  The  aridity  of  the 
climate  has  also  favoured  the  production  of  spines  and  spinous  struc- 
tures. Of  the  many  species  which  show  these  modifications  I  need  only 
mention  :  Capparis  galeata,  Fagonia  cretica,  Z>zyphus  lotus,  Zizyphus 
spina  Christ i,  Sphcerocoma  hookeri,  Acacia  edgeworthii,  A.  ebumea,  A. 
hamulosa,  Acacia  spirocarpa,  A.  nubica,  Lycium  europamm^  Blepharis 
edulis,  Jatropha  spinosa^  Alhagi  maurorum. 

In  Cocculus  leceba  we  observe  that  the  bigger  leaves  fall  off  very 
soon,  whilst  a  few  of  the  smaller  ones  remain.  The  former  are  charac- 
terized not  only  by  their  greater  size,  but  also  by  their  anatomical 
structure.  They  are  usually  thinner,  more  pointed,  and  entirely  devoid 
of  hairs.  The  stomata  are  almost  superficial  and  equally  distributed 
over  both  surfaces.  The  remaining  leaves  on  the  other  hand  are 
covered  with  thin-walled  hairs  which,  even  when  the  leaf  is  dry,  absorb 
water  very  easily. 

Another  kind  of  reduction  of  the  evaporating  surface  is  shown  in 
leaves  which  are  rolled  up  lengthwise  or  have  become  cylindrical,  as 
e.  g.  in  Zygophyllum  simplex,  Eragrostis  mucronata,  E.  cynosuroides, 
Sporobolns  spicatus,  sEluropus  villosus,  Aristida  adscensionis,  A. 
plumosa,  A.  hirtigluma.  In  too  bright  and  intense  illumination  the 
leaflets  of  Cassia  obovata  change  their  transverse  position  more  or  less 
in  a  line  with  the  direction  of  the  rays  of  light.  By  assuming  this 
perpendicular  position  the  upper  sides  of  each  pair  of  pinnae  cover  each 
other  and  thus  reduce  the  transpiring  surface  by  one-half;  besides,  in 
this  case,  only  the  margins  of  the  leaflets  are  exposed  to  the  rays  of 
the  sun. 

Many  of  the  Aden  plants  have  greyish-white  stems  and  leaves.  This 
colour  is  due  to  a  very  thin  layer  of  wax  which  covers  all  the  green  parts 
of  the  plants,  thus  protecting  the  tissues  against  too  profuse  trans- 
piration ;  I  mention  here  only  Capparis  spinosa,  in  which  the   choloro- 
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phyll  of  the  leaves  is  shining  faintly  through  the  covering  of  wax.  In 
other  plants,  v.  g.  in  Cocculus  leceba,  a  thick  mantle  of  cork  surrounds 
stem  and  branches,  whilst  Panicum  turgidam,  Spovobolus  spicatus  and 
other  species  show  strongly  cuticularized  epidermis  which  diminishes 
transpiration  from  the  outer  surface.  The  same  effect  is  obtained  in 
some  plants  by  the  deposition  of  a  mucilaginous  substance  in  the 
epidermal  cells,  v.  g.  in  Zizyphus  spina  Christi,  Moringa  apterat  and 
Cassia  obavata, 
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NOTES  ON  A  TRIP  AFTER  THE  OVIS  POLL 

By 

Colonel  G.  D.  F.  Sulivan,  late  4th  D.  G. 

It  is  only  within  recent  years,  comparatively  speaking,  that  the  Ovis 
poll,  the  most  magnificent  of  all  the  wild-sheep   tribe,   has  been  shot 
by  Indian  sportsmen,  but  now  every  spring  sees   a   few   of  the   latter 
start  on  the  long   and  dreary   trek   to  the   Taghdmnbash    Pamir,   via 
Gilo-it,  the  only  country  available  for  this  sheep,  now  that  the  Russian 
Pamir  is  closed  to  all  foreigners,  as   was  ordered    some  few  years  ago, 
and  has  since  been  rigidly  enforced.     A  Chinese    passport  is    necessary 
for  this  Pamir,  in  addition  to  a  permit   from  the    Indian    Government 
to  proceed  by  the  Gilgit  route,  and  only  a  very  limited  number   of  the 
latter  are  granted  each  year,  but  the  former  is  easily  obtained,  and  a 
Britisher  may  always  feel  sure  of  a  welcome  from  the  Chinese   officials 
and  from  the  natives  of  the  country.     It  had  long  been  my  ambition  to 
add  a  good  pair  of  Poli  horns  to  my  collection   of  big-game   trophies, 
but  it  was  not  till  1905  that  the  opportunity  occurred  for  me  to  try  my 
luck  in  that  direction,  and  then  owing  to  a  bad  attack  of  pleurisy  and 
pneumonia,  which  had  reduced  me  to  a  mere  wreck,  I  was  very   late  in 
making  a  start.     One  ought  to  leave  Kashmir  by  the  middle  of  April  at 
latest,  for  though  one  may  have  considerable  trouble  at  the  Tragbal  and 
Burzil   Passes,    when   once    over   them,  it  is  plain    sailing  to    Hunza, 
which  country  one  ought  to  reach  early  in  May,  before  the  snow  begins 
to  melt  and  so  flood  the  rivers,  when  the  usual  track  up  their  beds  is 
impracticable,  and  one  has  to  go  by  an  upper  one,    which    is   a   terror 
in  many  places,  besides  making  the  marches  much  longer. 

Before  proceeding  further,  it  may  be  as  well  to  allude  here  to  the 
servants  I  took  with  me,  and  to  the  arrangements  necessary  to  make 
before  starting  on  this  trip.  As  regards  the  former,  I  took  a  cook,  one 
coolie,  and  my  shikari,  Rahima  of  Bandipur,  who  valeted  me  and 
waited  at  table  in  addition  to  his  legitimate  duties,  and  did  right  well 
throughout  the  trip  :  he  could  also  speak  the  Kirghiz  language  to 
a  certain  extent,  but  not  being  aware  of  this  fact,  I  took  on  a  man 
from  Baltit  as  interpreter,  who  was  really  quite  unnecessary.  I  took 
supplies  with  me  to  last  to  Gilgit,  and  Major  Hennessy,  S.  and  T.  Corps, 
Bandipur,  kindly  gave  me  authority  to  draw  on  the  Commissariat 
Depot  there  for  what  I  wanted  in  the  way  of  flour,  rice,  etc.,  which  was 
of  the  greatest  assistance  to  me,  as  one  cannot  indent  on    the   country 
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beyond  Hunza  for  anything  except  an  occasional  sheep,  and  fowl. 
Having  settled  on  my  date  of  departure,  in  compliance  with  his  request, 
I  advised  the  Political  Agent,  Gilgit,  of  the  probable  date  of  my  arrival 
there,  to  enable  him  to  make  arrangements  for  my  further  progress, 
and  on  May  21st  I  weighed  anchor  at  Srinagar  to  drop  down  the 
river  in  my  boats  to  Bandipur,  accompanied  by  my  faithful  Norwegian 
elk-hound  Stoob,  well  known  in  the  Happy  Valley,  and  a  favourite 
with  every  one,  but  especially  so  with  his  master. 

The  road  from  there  to  Gilgit  is  too  well  known  to  need  description, 
and  the  13  marches  are  given  in  the  various  guide-books,  while  the 
difficulties  of  the  road  vary  every  year  according  to  the  snowfall  of  the 
previous  winter,  as  to  whether  it  has  been  an  early  or  late  one,  the 
latter  being  bad.  When  nearing  Gilgit,  I  was  met  by  an  orderly  with 
an  invitation  from  Major  Gurdon,  CLE.,  D.S.O.,  Political  Agent, 
to  put  up  with  him,  which  I  gladly  availed  myself  of,  and  I  stayed  there 
a  day  and  then  was  lucky  enough  to  have  his  company  as  far  as  Baltit, 
since  he  was  going  to  Nagar  on  duty  and  asked  me  to  go  with  him,  as  it 
was  only  a  short  distance  out  of  my  way  and  he  would  then  go  on  to 
Baltit  with  me,  and  see  me  start.  From  Gilgit  to  Baltit  by  the  direct 
road  is  4  marches,  a  capital  bridle-path  all  the  way,  but  on  from  the 
latter  place,  where  I  parted  from  my  hospitable  host  on  June  17th,  the 
upper  track,  which  I  had  to  take  owing  to  the  rivers  being  in  heavy 
flood,  is  an  execrable  one  for  most  of  the  7  marches  to  Murkhushi,  the 
last  camp  on  the  south  side  of  the  Passes  leading  to  the  Pamir.  The 
arrangements  Major  Gurdon  had  made  for  my  march  up  were  most 
excellent,  and  there  was  no  hitch  anywhere,  coolies,  etc.,  always  ready, 
and  at  Murkhushi  I  found  yak  waiting  for  me,  under  the  charge  of  a 
capital  man,  Dowut  by  name,  and,  as  I  found  out  afterwards,  quite  a 
swell  in  his  way.  Although  the  altitude  of  Murkhushi  is  close  on 
12,000  feet,  there  is  a  small  forest  of  willow  trees  there,  and  as  dead 
wood  abounded,  1  indulged  in  a  roaring  camp-fire,  quite  an  unwonted 
luxury,  for  fuel  is  scarce  after  Baltit. 

There  are  2  passes  from  Murkhushi,  the  Killik  and  the  Mintaka, 
and  Dowut  recommended  my  going  by  the  latter,  the  most  easterly, 
there  being  less  snow  on  it,  and  we  crossed  without  much  difficulty, 
though  it  was  a  rough  climb  for  the  yak  over  huge  boulders  of 
rock,  and  on  the  25th  June  I  reached  the  Pamir,  camping  at  Mintaka 
Agbaz.  Dowut  had  a  large  Kirghiz  tent  ready  for  me,  nicely  car- 
peted,   and    actually    furnished     with     bentwood    chairs,    and    having 
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ridden  ahead  when  we  had  got  within  sight  of  his  encampment,  he 
was  ready  to  receive  me  on  my  arrival,  and  solemnly  shaking  me  by 
the  hand,  as  if  he  had  not  already  seen  me,  led  my  yak  up  to  the 
doorway  of  the  tent,  and  ushered  me  in  with  much  ceremony. 
A  Kirghiz  shikari,  Begonde,  who  had  been  ordered  for  me,  arrived 
nest  day,  and  recommended  my  first  trying  the  Kuktaruk  nullah,  the 
extreme  west  of  the  Taghdnmbash,  and  I  settled  to  do  so,  and  showed 
him  a  Poli  head  that  Dowut  had  in  his  care,  which  had  been  shot 
by  a  sportsman  a  short  time  previously,  and  told  him  I  did  not  want 
to  shoot  any  smaller  than  that,  and  he  scouted  the  idea  of  his  ever 
wishing  me  to  do  such  a  thing.  The  horns  were  massive,  and  just 
about  60  inches  in  length,  as  far  as  I  could  judge,  sewn  up  in 
skin  as  they  were,  and  that  was  the  measurement  I  had  fixed  on 
beforehand  as  the  lowest  limit  of  a  shootable  head,  so  took  the  oppor- 
tunity of  showing  Begonde  what  I  wanted.  It  was  2  marches  to 
the  Kuktaruk,  and  on  the  way  we  saw  numerous  Poli  heads,  and 
whenever  we  came  across  what  looked  a  good  pair  of  horns,  Rahima  and 
I  dismounted,  and  ran  the  tape  over  them,  and  then  set  the  head  up  on 
a  rock,  looking  the  way  we  were  going,  so  as  to  study  the  horns 
from  a  distance  through  the  glasses,  and  we  soon  felt  very  confident 
about  our  being  able  to  judge  the  head  of  a  live  ram.  The  valley 
we  marched  up  was  alive  with  marmots,  and  Stoob  had  great  sport 
after  them,  the  fact  of  his  not  meeting  with  any  success  as  regards 
catching  any  not  seeming  to  damp  his  ardour  at  all,  either  for  chasing 
them  or  for  trying  to  dig  them  out  when  they  had  got  safely  down 
their  burrows.  On  June  29th,  Rahima,  Begonde,  a  local  Kirghiz, 
and  I  started  off  in  the  dark  up  the  Kuktaruk,  each  of  us  riding  a 
yak,  and  just  at  daybreak  the  Kirghiz  spotted  some  Poli,  and 
quickly  dismounting,  we  left  our  yak  and  crawled  up  to  within  150 
yards  of  the  sheep  and  soon  had  the  glasses  on  them.  The  band 
consisted  of  16  rams,  and  Rahima  and  I  both  put  the  biggest  at  55, 
but  the  Kirghiz  declared  that  several  were  over  60,  which  was  absurd, 
for  the  best  pair  of  horns  only  grew  outwards  for  about  a  couple  of 
inches  after  completing  the  circle,  while  instead  of  coming  close  into 
the  jaws,  they  were  very  wide  of  them,  which  is  nearly  always  the 
case  in  an  immature  head,  so  I  absolutely  refused  to  take  a  shot.  As 
these  were  the  first  Poli  I  had  ever  seen,  I  lay  and  watched  them  for 
some  time  through  the  telescope,  glad  of  the  opportunity  to  study  their 
make,  and  shape.     The  rams  of  this  grand  sheep  are  rather  long  in  the 
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leg,  standing  about  11^  to  12  hands  at  the  shoulder,  and  are  of  light^ 
graceful  build,  more  like  an  antelope,  to  my  mind,  than  any  other 
species  of  wild  sheep  is,  and  huge  though  the  horns  are,  they  do  not 
make  the  heads  look  top-heavy.  In  colour  the  rams  are  of  a  mouse  grey 
on  the  body,  dark  on  the  back  and  lighter  on  the  side  and  neck,  while 
the  head,  legs,  belly,  and  inside  the  thighs  are  almost  white.  The  horns, 
with  well  developed  transverse  wrinklings,  after  forming  a  circle,  make  a 
bold  sweep  outwards,  which  is  the  great  characteristic  of  the  head  of 
this  species  of  wild  sheep,  and  the  weight  of  a  big  pair  is  so  enormous 
that  one  wonders  how  such  a  slender  neck  can  carry  them  so  easily,  for 
I  have  never  seen  a  Poli  lying  with  his  head  on  the  ground,  as  one  so 
frequently  does  big  buck  ibex,  and  markhor,  as  if  they  felt  the  weight  of 
their  horns. 

Having  studied  them  to  my  heart's  content  we  crawled  away,  and 
rode  on  to  look  for  another  lot,  finding  5  more  during  the  day,  and 
by  the  time  we  reached  camp  we  had  seen  well  over  100  rams,  the 
best  of  which  was  56  to  57.  Each  time  Begonde  had  tried  to  get 
me  to  shoot  one,  getting  very  sulky  at  last  at  my  continual  refusal, 
and  declaring  that  we  should  never  find  better  ones,  and  that  I  had 
let  off  several  splendid  heads,  all  over  60.  It  was  the  same  story  every 
day  and  at  last  he  began  to  get  on  my  nerves  to  such  an  extent,  that  I 
told  Rahima  I  felt  sure  I  should  lose  my  temper  one  day,  and  should 
shoot  one  of  Begonde's  big  rams,  just  to  prove  to  him  that  we  were 
right  and  he  wrong  about  the  heads,  and  it  came  off  even  sooner  than  I 
expected.  We  started  off  in  the  dark  one  bitterly  cold  morning,  when 
my  temper  was  much  like  that  of  the  proverbial  bear  with  a  sore  head, 
and  just  after  daybreak  came  on  a  band  of  rams,  when  the  light  was 
still  bad,  so  we  dismounted  and  went  on  to  get  a  near  view  of  them. 
They  were  slowly  working  their  way  up  hill,  led  by  a  ram,  which 
Begonde  at  once  declared  had  a  grand  head  and  said  to  Rahima 
"  What  is  the  good  of  my  showing  the  Sahib  big  heads,  when  he  will 
not  shoot  at  any  of  them"?  Rahima  passed  this  remark  on  and  it  was 
too  much  for  me,  as  I  could  see  with  the  naked  eye  it  was  not  a  big 
head,  but  my  temper  was  up,  so  I  took  the  rifle,  and  though  Rahima 
who  had  got  his  glasses  out  by  then,  called  out  "Do  not  shoot,  Sahib, 
it  is  only  about  50."  I  fired,  as  I  meant  having  that  ram  if  I  could, 
and  of  course,  as  it  really  was  a  small  one,  dropped  it,  and  told  Begonde 
to  go  and  look  at  his  big  head.  He  did  not  come  back,  so  we  joined 
him   and    found    him   contemplating,    with   a   very   crestfallen  face,  a 
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massive  head  of  just  50,  which  would  have  been  a  grand  pair  of  horns 

in  another    6   or   7   years.     I   let   my  tongue  rip   at   him   then,  but 

Rahima   had   to   pass  my  abuse  on  to  him,  and  unfortunately  could  do 

very  scant  justice  to   my   perfect   tornado   of  curses,    owing   to   his 

imperfect  knowledge  of  the  language,  but  he  did  his  best?     It  weighed 

on  my  mind  at  first  having  shot  this  ram  in  a  fit  of  temper,    but   that 

soon  wore  off  when  I  found  what  an  effect  my  outburst  at  Begonde 

had  on  him,  and    the  other  Kirghiz,    for   they  would   show  me  rams 

of  even  58  without  attempting  to  get  me  to  fire  at  them,  merely  saying 

"  not  good  enough  for  the  Sahib  ",  and  word  was  passed  on  ahead,    so 

I   had    no   more   bother  even    with  fresh   shikaris.     It  was  some  days 

before  we  found  a   good  ram,  but  he  really  was  a  good  one,    Rahima 

putting   his  horns    at   over  64,  and  I  am  sure  they  were  all  that,  and 

very  massive  too,  in  fact  this  was  the  best  ram  I  saw  on  the  whole  trip. 

Begonde  had  left  me,  having  been  sent  for  by  .the  Amban    at  Tashkur- 

gham,    so  I  got   another  local   man  in  his  place,  and  we  found  a  band 

of  rams  in  the  morning,  but   they   were  high  up    the   mountain-side, 

from  where  they  commanded  the  whole  plain,  so  we  returned  to  camp, 

going   out  again  in  the  afternoon  to  look  for  them.     We  were  riding 

slowly  along  the   lower  slopes,  and  had  just  begun  to  descend  into   a 

deep    nullah,    when   Rahima,  who  was  leading,  suddenly  threw  himself 

off  his  yak,  so  I  followed  suit  and  then   saw  the  rams  only  some  50C 

yards   above  us,  coming  down  the  opposite  side  of  the   nullah.     The 

Kirghiz  were  very  slow   in  grasping   the  situation,  but  did  so  at  last, 

and   we  led  our    yak  back  over  the  ridge,   and  leaving   them    in    a 

hollow,  hurried  back  to  the  crest,  but  the  rams  had  moved  down  very 

quickly,  and  were  far  below  us,  feeding  on  the  plain.     We  could  not 

move  till  they  had  fed  behind  a  rocky  ridge  some  400  yards  ahead  of 

us,  which  we  raced  for  as  the  last  animal  was  disappearing,  and  the 

Kirghiz  carrying  the  rifle  outpaced  me,   reaching  the  ridge  some  way 

ahead,  and  then,  to  my  horror,  raised  himself  up  to   have  a   look  over 

a  boulder  of  rock.     I  saw  what   he  was  going  to  do,  and    knew  what 

the  result  would  be,  but   was  too  far  off  to  stop  him,  and  the  next 

instant  heard  a  hissing  whistle  and  the  sheep  were  streaming  away  along 

the  plain  and  then   turned  up  to  the  mountain  side.     It    was  a  grand 

opportunity  thrown  away,  for  the   rams   were  well   within  100  yards 

of  the  ridge,  and  the  wind  dead  in  our  favour.     Having  reached  safety, 

the  rams  kept  turning  round,  and  looking  down  in  our  direction  as 

they  slowly  ascended  the  mountain,  and  the  big  ram's  head  seemed  to 
10 
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me  to  grow   bigger   and    bigger   the   higher  he   went,   till  it  looked 
simply  magnificent  as  he  stood  on  the  skyline,  and  turned  round  for  a 
final  gaze,  and  one  could  see  the  long  curl  to  his  horns.     I  was  too 
sick  at  heart  even  to  swear,  and  simply  started  off  home,  but  Rabima 
made  up  for  my  silence  by  cursing  the  Kirghiz  the  whole  way  back, 
and  the  last  sound  I  was  conscious  of  that  night,  when  curled  up  in 
my  blankets,  was   his  voice  still  at  him  !     For  a  whole  week  I  hunted 
for  that  ram,  moving  camp  to  several  neighbouring   nullahs,    but   we 
never  set  eyes  on  him  again,  and  the  band  must  have  crossed  either  the 
Russian  or  Afghan   Frontier,    both  being  quite  close.     My  bad  luck 
continued,  for  on  our  at  last  finding  another  good  one,  which  we  put 
at  just   over    60,  I  made  a  clean  miss  after  a  desperate  long  stalk  of 
nearly  5  hours  on  foot,  which  so  tired  me,  that  I  do  not  think  I  could 
have   hit  a  hay  rick,   and  it  was  a   long  shot  of  nearly   200  yards. 
Having  now  tried  all  the  nullahs  to  the  west,  "  Where  Three  Empires 
Meet "  we  settled  to  move  to  the  east,  and  made  for  the  Peyik,  said 
to  be  a  good  place  for  a  big  ram,  as  it  touches  the  Russian  frontier,  and 
the  best  rams  are  said  to  be  on  their  ground.     Having  reached  our 
nullah,  we  started  off  up  it  on  July  19th  in  the  dark,  and  just  at  the 
first  glimmer  of  day-light  we  rode  right  on  to  3  rams,  which  at  once 
galloped  off,  and  the  light  was  so  bad  we  could  not  see  what  their  heads 
were,  but  Rahima  said  he  thought  one  was  good.     We  followed  slowly 
and  then  saw  a  band  of  15,  so  got  the  telescope  out,  when  the  Kirghiz, 
a  new  man,   said   the  best  was  just  too  small  for  me,  but  that  it  was 
very  close  on  60,  and  suggested   our  going  on  to  look   for  the   three 
rams  again.     I  was  very  pleased  at  the  way  he  discarded  this  ram,  for 
Rahima  said  he  thought  it  was  just  up  to  our  lowest  limit,  but  we  went 
on,  and  then  saw  our  3   rams  some  miles   ahead,  just   as  they  were 
going  into    a  small  nullah  running  down  from  the  Russian  boundary, 
and    though    Rahima    only   just    got    the  telescope   on    them  as  they 
were  disappearing,  he  said  that  he  was  sure  one  was  well  over  60,  so 
we  settled  to  stay  there  for  the  day,  on  the   chance  of  their  coming 
back  in  the  afternoon,  though  it  seemed  rather  a  forlorn  hope,  as  we 
had  scared  them  badly.    I  was  sound    asleep  when  Rahima  came  to  me 
at  3  p.m.  with  the  welcome  news  that  the  three  rams  had  appeared,  and  he 
said  he  had  had  a  good  look  at    them  and  that   the  best  was  certainly 
over  62,  and  the  others  just  about  60.  It  was  an  ideal  ground  for  a  stalk, 
and  after  an  hour's   hard  going   with  a   certain   amount   of  crawling 
towards  the  end,  we  got  up  to  our  game,  and  taking  my  trusty  '303  I 
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crawled  to  the  top  of  a  mound  with  the  Kirghiz,  and  then  saw  two  of 
the  rams  some  80  yards  off,  but  could  seo  nothing  of  the  third  one. 
The  Kirghiz  said  something,  which  of  course  I  could  not  understand 
a  word  of,  and  signed  to  me  to  take  the  right  hand  one,  but  whether 
he  meant  of  the  two  in  front  of  us,  or  could  see  the  third  one  still 
more  to  the  right,  I  was  not  sure,  but  there  was  no  time  to  be 
lost,  for  the  one  I  fancied  he  must  mean  me  to  take  was  gazing  most 
intently  in  our  direction,  as  if  already  suspicious.  It  was  not  a  nice 
shot,  though  the  ram  was  broadside  on,  for  there  was  a  ridge  between 
us  which  covered  the  lower  part  of  its  body,  and  I  dared  not  raise 
myself  any  higher,  while  a  wretched  flower  was  wobbling  about  at  the 
very  muzzle  of  my  rifle,  which  bothered  me  dreadfully,  but,  hoping 
for  the  best,  I  slowly  pressed  the  trigger,  and  the  ram  dropped  out  of 
sight  at  once,  so  I  knew  he  was  mine.  I  sprang  to  my  feet  and  then 
saw  him  lying  stone-dead,  and  at  the  same  time  Bahima  set  my  mind 
at  ease  by  calling  out  "  You  have  got  the  big  one,  Sahib,"  so  I  started 
off  joyfully  to  inspect  my  prize,  and  long  before  getting  up  to  it  could 
see  it  was  a  real  good  one.  It  was  a  light  head  measuring  63"  and  14f 
in  girth,  the  horns  being  thin  but  with  a  wonderful  curl  to  them,  the 
points  just  beginning  to  turn  upwards  again  to  form  a  second  one,  and 
I  never  saw  another  one  like  it  among  the  many  scores  of  heads  I 
inspected  on  the  Pamir,  though  finding  several  larger  ones. 

The  best  I  saw  was  a  magnificent  head  of  68,  the  horns  very 
massive,  and  I  should  have  brought  it  away,  only  that  the  horns 
were  so  weather-worn,  and  cracked  by  the  sun  :  this  ram  had  been 
killed  apparently  about  2  years  previously,  and  by  wild  dogs,  as 
the  Kirghiz  said  that  if  any  of  them  had  shot  it,  the  head  would  have 
been  taken  away  to  sell,  being  such  a  fine  one.  Apropos  of  the  great 
number  of  skulls  one  sees  everywhere,  a  sportsman  who  had  shot  on 
the  Russian  and  Chinese  Pamirs  some  8  years  before  my  visit  to  the 
latter,  told  me,  on  his  arrival  in  India,  that  the  Poli  had  been  killed 
off  by  hundreds  by  foot-and-mouth  or  other  disease,  but  after  careful 
enquiries  from  the  Kirghiz  I  am  sure  that  this  was  quite  an  erroneous 
idea,  for  one  and  all  assured  me  they  had  never  known  any  epidemic 
among  the  Poli,  or  their  tame  flocks,  and  accounted  for  the  numerous 
skulls  by  saying  that  they  were  animals,  either  that  they  had  shot,  or 
that  had  been  killed  by  wild  dogs  in  the  winter,  when  the  snow  is  deep 
and  soft.  These  pests  account  for  great  numbers  of  Poli  every  year, 
the  Kirghiz  told  me,  and  though  they  shoot  every  wild  dog  they  get  a 
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chance  at,  as  a  skin  fetches  3  Rupees,  the  brutes  are  so  cunning  that 
very  few  are  killed  in  the  course  of  a  year.  I  seldom  came  across  them 
during  my  trip,  and  then  only  a  very  few  at  a  time,  and  was  told  they 
leave  that  Pamir  in  the  early  spring,  returning  on  the  first  heavy  fall 
of  snow. 

To  return  to  my  narrative,  that  was  the  last  shot  I  fired  with  my 
rifle  on  the  Pamir,  though  I  saw  a  fine  ram  with  a  massive  head  of 
over  63,  a  few  days  afterwards.  Jt  was  a  bad  day,  snowing  continually 
and  I  did  not  want  to  go  out  at  all,  but  the  Kirghiz  persuaded  me  to,  so 
I  started,  but  with  many  misgivings,  which  proved  only  too  well  founded, 
for  on  finding  the  band  with  this  good  head  in  it,  and  attempting  the 
stalk,  they  winded  us,  and  at  once  crossed  the  frontier,  and  we  never 
saw  them  again.  1  then  tried  all  the  nullahs  to  the  east,  and  south- 
east to  the  Khnnjerab  Pass,  but  the  best  I  could  find  were  a 
couple  of  rams  just  over  60  and  having  raised  my  lowest  limit  then  to 
63,  I  refused  to  shoot  either,  much  to  the  disgust  of  the  Kirghiz  with 
me  at  the  time.  Not  to  throw  away  any  chance  of  getting  another 
good  one,  I  worked  my  way  back  to  the  Kuktaruk,  trying  all  the 
nullahs  en  route  again  in  hopes  of  a  big  ram  having  crossed  over,  but  we 
did  not  find  what  I  considered  a  shootable  head,  and  I  realised  the  fact 
that  I  was  done,  and  on  September  4th  we  left  the  Pamir,  crossing 
by   the    Killik  Pass,   then    clear  of  snow,  and  easy    going. 

It  will  be  seen  by  the  foregoing  notes  that,  though  small  rams  abound 
on  the  Taghdumbash,  big  ones  are  very  few  and  far  between,  and  this, 
I  feel  convinced,  is  partly,  if  not  greatly,  owing  to  the  indiscriminate 
slaughter  of  immature  heads,  by  British  sportsmen,  that  takes  place 
every  summer.  Whenever  I  came  across  a  ram  of  about  58,  the 
Kirghiz  with  me,  while  saying  he  knew  it  was  not  big  enough  for  me, 
used  invariably  to  assure  me  that  any  other  Sahib  would  be  very 
pleased  with  a  head  of  that  size,  and  would  shoot  all  that  he  could, 
and  no  doubt  they  only  said  the  sad  truth.  I  could  forgive  a  man 
shooting  a  head  of  this  sort  towards  the  end  of  his  trip,  if  he  had 
failed  to  find  a  good  one,  but  to  go  on  shooting  ram  after  ram,  all 
with  immature  heads,  is  wicked,  and  those  who  do  it  are  simply 
depriving  some  sportsmen  in  the  near  future  of  the  chance  of  getting 
trophies  worth  having,  while  they  take  away  a  number  of  heads,  it  is 
true,  but  not  one  that  is  really  typical  of  a  full-grown  specimen  of 
this  magnificent  sheep.  Two  sportsmen  a  few  years  ago  shot  11  rams 
in  8  days,  only   2  of  which,  the  Kirghiz  who  was  with  them  told  me, 
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were  at  all  good,  a  record  of  slaughter  in  so  short  a  time  probably,  but 
hardly  one  to  be  proud  of,  but  some  men  seem  imbued  with  a  regular 
lust  for  killing.  In  hopes  of  guiding  sportsmen  in  the  future  into 
better  ways,  I  append  the  following  : — 

Classification  of  Horns. 

Good         ...  ...  ...  ...  60  to  64  inches 

Very  good  ...  ...      over  64  to  68       ,, 

and  anything  over  the  latter  is  of  course  very  much  of  the  superlative 
order :  the  record  is  75,  as  given  in  Mr.  Rowland  Ward's  tl  Record  of 
Big  Game."  In  conclusion,  let  me  beg  sportsmen  to  remember  that 
"  quality''  comes  before  "  quantity,"  and  that  therefore  one  good  head 
is  better  than  any  number  of  indifferent  ones. 

Photograph  of  my 
OVIS  POLI  HEAD. 


Shot  July  19th,  1905. 
Horn  measurements.  Length  63".     Girth  14f". 
(By  Messrs.  Rowland  Ward.) 
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ON  THE  BIRDS  OF  THE  CHINDWIN,  UPPER  BURMA. 

By 

Major  A.  Mears,  Survey  of  India, 
and 

Eugene  W.  Oates,  F.Z.S. 

The   birds   mentioned  in  this  article  were  collected  in  the  Upper  and 
Lower  Chindwin   Districts   of   Upper   Burma  during  the  months   of 
November   to    May  of  the  years   1902 — 06.     The  area  in   which   the 
main  portion  of  the  collection  was  made,  has  for  its  limits  on  the  north 
the    Sittaung-Tammu    road    to    Mauipur  ;  on  the  south   the  Pakokku- 
Lower  Chindwin  District  boundary  ;  on  the  east  the    Chindwin    River 
and    on    the    west    the   Kabaw-Kale-Myittha  valleys.     The  country  is 
very  sparsely  inhabited  and  consists  chiefly  of   Government  Reserved 
Forests   containing    large    quantities   of  teak,    pyinkadaw    and    other 
valuable  timber.     The  ground  is  hilly  and   broken  ;  two   main  ranges, 
the  Pondaung  and  Ponyadaung,  traverse  the  area  from  north    to  south, 
averaging   about  3,000  feet  above   sea  level   and   in   places  running 
up  to  over  4,000   feet.     Both  these  ranges    and    their    offshoots   are 
densely  wooded  in    spite  of  their  slopes  being  often  very   precipitous 
and  scarped.     Many  of  the  ridges,  more  particularly  in  the  north,    are 
almost  razor  edges  falling  abruptly  away   on  both  sides,  and  it  is  sur- 
prising how   any   vegetation   can   take   root   or  thrive  on  their  nearly 
perpendicular  slopes.     The   undergrowth  in    the  valleys  is   very   heavy 
and  dense ;  thick  bamboo  and  cane  jungle,  evergreen  forest  and  creepers 
practically   impassable    except   along  game   and     other   paths.     Com- 
munications in  all  but  the  extreme  south  are   far  from  good  ;  there  are 
one    or  two   fair   bridle   paths  or  trade  routes  leading  from  the  Chind- 
win  into   the    Kale-Myittha   valleys,  but   usually  the  beds   of  streams 
serve  the  purpose  of  roads.     Game  is  plentiful  everywhere  :  elephant, 
tiger,  panther,  and  even  an  occasional  rhinoceros  are  met  with.     Large 
numbers  of  bison,  tsine  (the  wild  ox  of  Burma),  sambhar,  gee  (barking- 
deer),  and  in  the  more  open  parts,  on  the  outskirts  of  cultivation,  thamin 
(the  brow-antlered  deer)  are  to  be  found. 

The  climate  is  cool  and  pleasant  from  the  middle  of  December  to  the 
end  of  February  when  it  begins  to  warm  up,  and  the  months  of  April 
and  May  can   be  unpleasantly  hot.     Although  somewhat  feverish  the 
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couDtry  cannot  be  said  to  be  unhealthy  until  the  commencement  of  the 
rainy  season  early  in  June. 

I  am  indebted  to  Mr.  Eugene  W.  Oates  for  the  following  notes  on 
my  collection  of  birds.     [A.M.] 


The  interesting  collection  of  birds  brought  home  by  Major  Mears 
contains  224  species,  many  common  birds  were  nut  collected  and  are 
therefore  not  included  in  the  following  list,  otherwise  the  total  number 
would  not  be  far  short  of  300. 

This  list,  taken  in  conjunction  with  Mr.  K.  0.  Macdonald's  List  of  the 
Birds  of  the  Myingyan  District,  published  recently  in  the  Society's 
Journal,  gives  a  very  good  idea  of  the  ornithology  of  Upper  Burma. 

The  localities  where  the  specimens  were  collected  have  been  noted  by 
Major  Mears  on  the  labels.  Many  of  these,  however,  are  not  shewn  on 
any  published  map  of  Upper  Burma  and  it  has  therefore  been  consider- 
ed unnecessary  to  record  them.  Many  of  the  species  are,  moreover,  of 
very  wide  distribution,  and  there  is  every  reason  to  think  that  thev 
occur  over  the  entire  area  in  suitable  localities.  When  species  are  local 
or  somewhat  rare,  those  localities  where  they  were  obtained  are  given 
when  they  are  to  be  found  on  the  Survey  of  India  Map  of  Upper 
Burma  on  the  scale  of  16  miles  to  the  inch. 

Six  of  the  species  noted  in  the  following  list  have  been  recorded  from 
the  Indian  Empire  since  the  bird  volumes  of  the  "  Fauna  of  British 
India"  were  published.  To  these  a  number  cannot  be  given.  With 
this  exception,  all  the  species  are  referred  to  by  the  number  and  name 
used  in  the  volumes  of  the  "  Fauna."  [E.  W.  0.] 

12.    Urocissa  occipitalis. — The  Red-billed  Blue  Magpie. 
14.    Cissa  chinensis. — The  Green  Magpie. 
16.     Dendrocitta  rufa. — The  Indian  Tree-pie. 
22.     Crypsirhina  cucullata.— The  Hooded  Racket  tailed  Magpie. 
Mingin,  Upper  Chindwin,  and  other  localities  south  of  this  place. 

—     Garrulus  oatesi.— The  Indo-Chinese  Jay. 
Sharpe,  Bull.  B.  O.  C.  V.,  p.  xliv  (1896).     Both  in   the   Upper    and  Lower 
Chindwin. 

31.    Pabus  atriceps. — The  Indian  Grey  Tit. 

69.    Gabrulax  leucolophus. — The  Himalayan  White-crested  Laughing- 
Thrush. 
72.    Garbulax  pectobalis. — The  Black-gorgeted  Laughing-Thrush. 
With  the  tips  of  the  tail-feathers  white. 
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73.    Garrulax  moniliger. — The  Necklaced  Laughing-Thrush. 
With  the  tips  of  the  tail-feathers  white. 

106.     Argya  gularis.— The  White-throated  Babbler. 
Universally  distributed  as  far  north  as  Kani. 

—    Pomatorhinus  MEAhSi. — Mears's  Scimitar  Babbler. 
Ogilvie-Grant.Bull.  B.  0.  C.  xv„  p.  39  (1905). 

A  local  race  of  P.  schisticeps. — The  general  colour  above  is  much  paler.  The 
crown  is  ashy  brown,  not  slate-colour,  and  the  rufous  stripe  down  the  side 
of  the  neck  is  pale  chestnut   red,  not  deep  chestnut  maroon. 

Specimens  were  procured  in  the  Upper  Chindwin  ;  also  at  Myittha. 

131.    Pomatorhinus  hypoleucus. — The  Arrakan  Scimitar  Babbler. 
Upper  Chindwin. 

134.     Timelia  pileata. — The  Red-capped  Babbler. 

143.     Pellorneum  minds. — Sharpe's  Spotted  Babbler. 
Appears  to  be  found  over  the  whole  tract. 

165.    Alcippe  phayrii. — The  Burmese  Babbler. 
Appears  to  be  very  common  over  the  whole  tract. 

169.     Stachyrhis  nigkiceps.— The  Black-throated  Babbler. 

176.     Mixornis  rubricapillus. — The  Yellow-breasted  Babbler. 

187.     Myiophoneus  temmincki. — The  Himalayan  Whistling-Thrush. 

230.     Zosterops  siamensis.' — The  Siamese  White-eye. 
Two  specimens  from  Kani. 

243.    iEGiTiiiNA  tiphia. — The  Common  Iora. 

247.     Chloropsis  aurifrons.' — The  Gold-fronted  Chloropsis. 

249.  Chloropsis  hardwickii.— The  Orange-bellied  Chloropsis. 
One  specimen  from  the  Lower  Chindwin. 

250.  Chloropsis  chlorocephala. — The  Burmese  Chloropsis. 
254.     Irena  puella. — The  Fairy  Blue-bird. 

Procured  at  Yu-wa  and  Kani. 

263.     Criniger  flaveolus.— The  White-throated  Bulbul. 
Extending  south  to  about  the  latitude  of  Kani. 

269.     Hypsipetes  psaroides.— The  Himalayan  Black  Bulbul. 
Appears  to  be  fairly  common  in  the  Upper  Chindwin. 

272.     Hemixus  flavala.— The  Brown-eared  Bulbul. 
One  specimen  from  the  Lower  Chindwin. 

279.     Molpastes  burmanicus.— The  Burmese  Red-vented  Bulbul. 
General  in  the  Lower  Chindwin. 

288.     Otocompsa  emeria.— The  Bengal  Red-whiskered  Bulbul. 

290.     Otocompsa  flaviventris.— -The  Black-crested  Yellow  Bulbul. 

296.     Iole  virescens. — The  Olive  Bulbul. 

306.     Pycnonotus  blanfordi. — Blanford's  Bulbul. 
Occurs  over  the  whole  tract. 

317.     Sitta  neglecta. — The  Burmese  Nuthatch. 
Common  over  the  whole  trac/ 
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325.  Sitta  frontalis. — The  Velvet-fronted  Blue  Nuthatoh. 

333.  Dicrurus  cineraceus. — The  Grey  Drongo. 

335.  Chibia  hottentotta.— The  Hair-crested  Drongo. 

339.  Bhringa  remiper. — The  Lesser  Racket-tailed  Drongo. 

340.  Dissemurus  paradiseus. — The  Larger  Racket-tailed  Drongo. 
374.  Orthotonus  sutorids. — The  Indian  Tailor-bird. 

382.     Franklinia  gracilis.— Franklin's  Wren-Warbler. 

389.     Megalurus  palustris. — The  Striated  Marsh-Warbler. 
Occurs  at  Mingin. 

408.     Phylloscopds  indicus. — The  Olivaceous  Willow-Warbler. 
Two  specimens  from  the  Lower  Chindwin. 

410.     Phylloscopus  fuscatcs. — The  Dusky  Willow-Warbler. 

417.     Phylloscopus  sdperciliosus. — The  Crowned  Willow-Warbler. 

42*5.     Acanthopnecste  lugubris. — The  Dull-green  Willow- Warbler. 

440.     Abrornis  superciliaris. — The  Yellow-bellied  Fly  catcher- Warbler. 

458.     Suya  crinigera. — The  Brown  Hill-Warbler. 
Two  specimens  from  Kani. 

474.     Lanius  collurioides. — The  Burmese  Shrike. 
Common  over  the  whole  tract. 

481.     Lanius  cristatcs. — The  Brown  Shrike. 

485.  Hemipus  capitalis.— The  Brown-backed  Pied  Shrike. 
Common  over  the  whole  tract. 

486.  Tephrodornis  pelvicus. — The  Nepal  Wood-Shrike. 

488.     Tephrodornis  pondicerianus. — The  Common  Wood-Shrike. 
491.    Pericrocotus  fraterculus. — The  Burmese  Scarlet  Minivet. 
Appears  to  be  found  over  the  whole  tract. 

499.  Pericrocotus  roseus. — The  Rosy  Minivet. 
Procured  at  Kani  and  Aingma. 

500.  Pericrocotus  peregrinus. — The  Small  Minivet. 
502.     Pericrocoius  albifrons. — Jerdon's  Minivet. 

Procured  at  several  localities  in  the  Lower  Chindwin. 

506.    Campophaga  melanoptera. — The  Pale-grey  Cuckoo-Shrike. 
Occurs  from  Mingin  south  through  the  tract. 

510.     (xRaucalus  macii. — The  Large  Cuckoo-Shrike. 

512.    Artamus  fusccs. — The  Ashy  Swallow-Shrike. 

515.     Oriolus  tenuirostris. — The  Burmese  Black-naped  Oriole. 

521.  Oriolus  melanocephalus. — The  Indian  Black-headed  Oriole.. 

522.  Oriolus  traillii.— The  Maroon  Oriole. 
From  both  the  Upper  and  the  Lower  Chindwin. 

524.    Eulabes  intermedia.— The  Indian  Grackle. 

538.  Stcrnia  malabarica. — The  Grey-headed  Myna. 

539.  Sturnia  nemoricola. — The  White-winged  Myna, 
Appears  to  be  fairly  common  throughout  the  tract. 
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546.  Graculipica  nigricollis. — The  Black-necked  Myna. 
Specimens  from  Kani  and  other  parts  of  the  Lower  Chindwin. 

547.  Graculipica  bdrmanica. — Jerdon's  Myna. 
Numerous  specimens  ;  extending  north  to  Mingin. 

549.     Acridotheres  tristis. — The  Common  Myna. 

553.    JEthiopsar  grandis. — The  Siamese  Myna. 
Occurs  in  the  Lower  Chindwin. 

556.    Sturnopastor  sdperciliaris. — The  Burmese  Pied  Myna. 
Occurs  as  far  north  as  Mingin. 

562.     Siphia  albicilla. — The  Eastern  Bed-breasted  Flycatcher. 
Specimens  from  Kani. 

575.     Cyornis  rubecdloides. — The  Blue-throated  Flycatcher. 

579.    Stoparola  melanops. — The  Yerditer  Flycatcher. 

592.     Culicicapa  ceylonensis. — The  Grey-headed  Flycatcher. 

594.     Niltava  sundara.' — The  Rufous-bellied  Niltava. 
One  specimen  from  the  Upper,  and  another  from  the  Lower  Chindwin. 

599.     Terpsiphone  affinis. — The  Burmese  Paradise  Flycatcher. 
Common  throughout  the  tract. 

601.    Hypothymis  azdrea. — The  Indian  Black-naped  Flycatcher. 

604.  Khipiddra  albifrontata. — The  White-browed  Fanlail  Flycatcher. 
One  specimen  only  from  Kani. 

605.  Rhipidura  albicollis. — The  White-throated  Fantail  Flycatcher. 
608.     Pratincola  caprata. — The  Common  Pied  Bush-Chat. 

610.     Pratincola  maura.— The  Indian  Bush-Chat. 

615.    Oreicola  ferrea.' — The  Dark-grey  Bush-Chat. 

633.     Benicurus  immacclatus. — The  Black-backed  Forktail. 
Found  both  in  the  Upper  and  Lower  Chindwin. 

638.     Chimarrhornis  leucocephalus. — The  White-capped  Redstart.. 
One  specimen  from  the  Upper  Chindwin. 

641.     Ruticilla  aurorea. — The  Daurian  Redstart. 
Three  specimens  from  the  Lower  Chindwin. 

644.    Ruticilla  rufiventris. — The  Indian  Redstart. 
A  single  specimen  from  Tantabin,  Lower  Chindwin. 

650.    Calliope  camtschatkensis. — The  Common  Ruby-throat. 
One  specimen  from  Kani. 

663.  Copsychus  saularis, — The  Magpie  Robin. 

664.  Cittocincla  macrura. — The  Shama. 

677.    Merula  atrigularis. — The  Black-throated  Ouzel. 
A  single  specimen  from  the  Lower  Chindwin. 

686.     Geocichla  citrina. — The  Orange-headed  Ground-Thrush. 

693.    Petrofhila.  cyanus.— The  Western  Blue  Rock-Thrush. 

698.     Oreocincla  daoma. — The  Small-billed  Mountain-Thrush. 

721.    Ploceus  megarhynchus. — The  Burmese  or  Eastern  Baya. 
Under  this  name   in  the  '  Fauna  of   India '  are  included   two   species,   the 
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Baya    from   the   Himalayas,   which    Hume  names  P.   megarhynchus   and  the 
Eastern  or  Burmese  Baya,  which  should  be  known  by  Blyth's  name  P.  baya. 
723.     Ploceus  manyar.  — The  Striated  Weaver-bird. 

726.  Munia  airicapilla. — The  Chestnut-bellied  Munia. 

727.  Uroloncha  acdticauda. — Hodgson's  Munia. 
735.     Uroloncha  punctulata.— The  Spotted  Munia. 

739.    Sforgeginthus  flavidiventris.— The  Burmese  Red  Munia, 
From  the  neighbourhood  of  Monywa. 

781. — Passer  flaveolus. — The  Pegu  House-Sparrow. 
Specimens  from  the  Lower  Chindwin. 

797.     Emberiza  aureola. — The  Yellow-brested  Bunting. 
801.     Emberiza  rutila. — The  Chestnut  Bunting. 
General  throughout  the  tract. 

807.     Cbelidon  nepalknsis. — Hodgson't  Martin. 
One  specimen  only  from  the  Upper  Chindwin. 

814.     Hirundo  gutturalis. — The  Eastern  Swallow. 
827.    Motacilla  ledcopsis. — The  White-faced  Wagtail. 
832.     Motacilla  melanope. — The  Gray  Wagtail. 
833     Motacilla  borealis. — The  Grey-headed  Wagtail. 
834.    Motacilla  flava. — The  Blue-headed  Wagtail. 
—      Motacilla  taivana. — The  Chinese  Blue-beaded  Wagtail. 
Two  specimens  from  Monywa.     This  species  may  be  recognized  by  its  bright 
yellow  supercilium.     I  believe  that  this  is   the  first  time  this  species  has  been 
recorded  from  the  Indian  Empire. 

837.     Motacilla  citreola. — The  Yellow-headed  Wagtail. 
A  single    specimen  shot   on  the    9th  April   in  the   Lower    Chindwin   in  full 
summer  plumage. 

839.    Limonidromus  indiccs. — The  Forest-Wagtail. 
841.     Anthus  maculatds. — The  Indian  Tree-Pipit. 

846.  Anthus  striolatus. — Blyth's  Pipit. 

847.  Anthus  rufulus. — The  Indian  Pipit. 

866.    Alaudula  raytal. — The  Ganges  Sand-Lark. 
Two  specimens  from  Kani. 

873.    Mirafra  microptera. — The  Burmese  Bush-Lark. 
From  the  Lower  Chindwin. 

882.  iETHOPYGA  seheri,e. — The  Himalayan  Yellow-backed  Sun-bird. 
Appears  to  be  common  in  the  Lower  Chindwin. 

883.  M  ihopyga  andersoni. — Anderson's  Yellow-backed  Sun-bird. 
One  specimen  from  Mingin. 

895.    Arachnechthra  asiatica. — The  Purple  Snn-bird. 

906.    Arachnothera  magna. — The  Larger  Streaked  Spider-hunter. 
Occurs  over  the  whole  tract. 

911.     Chalcoparia  phcenicotis. — The  Ruby-Cheek. 
Several  specimens  from  Kani. 
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912.     Dictum  cruentatdm. — The  Scarlet-backed  Flower-pecker. 

914.    Dictum  chrysorrhceum. — The  Yellow-vented  Flower-pecker. 

927.    Pitta  nepalensis.— The  Blue-naped  Pitta. 
From  Mingin  and  neighbourhood. 

935.     Pitta  cucullata. — The  Green-breasted  Pitta. 
One  specimen  jirom  Kani. 

944.    Psarisomus  dalhousi^:. — The  Long-tailed  Broadbill. 
Two  specimens  from  Pya. 

948.     Gecinus  ptriolatus. — The  Little  Scaly-bellied  Green  Woodpecker. 
General  over  the  tract. 

950.  Gecinus  occipitalis. — The  Black-naped  Green  Woodpecker. 

951.  Gecinus   chlorolophus. — The    Small     Himalayan     Yellow-naped 
Woodpecker. 

955.     Chrysophlegma    flavinucha. — The    Large   Yellow-naped  Wood- 
pecker. 

958.     Gecinulus  grantia. — The  Northern  Pale-headed  Woodpecker. 
Both  from  the  Upper  and  Lower  Chindwin. 

972.    Liopicus  mahrattknsis. — The  Yellow-fronted  Pied  Woodpecker. 
From  Mingin,  Kani  and  further  south. 

975.     Iyngipicus  canicapillus. — The  Burmese  Pigmy  Woodpecker. 
General  throughout  the  tract. 
983.    Micropternus  ph^ec-ceps. — The  Northern  Rufous  Woodpecker. 
988.    Tiga  javanensis. — The  Common  Golden-backed  Three-toed  Wood- 
pecker. 

992.     Chrysocolaptes  gutticristatus. — Tickell's  Golden-backed   Wood- 
pecker. 

As  pointed  out  by  Mr.  Ogilvie-Grant,  this  species  and  the  preceding  are  very 
similar  to  each  other  in  plumage. 

996.     Hemilophus  pulverulentus. — The  Great  Slaty  Woodpecker. 
Apparently  found  throughout  the  tract. 

998.    Thriponax  feddeni.— The  Burmese  Great  Black  Woodpecker. 
General.     Two  birds   with  the  red   cheek-stripe  were  sexed  as  females  by 
Major  Mears.     The  question  whether  the  sexes  of  this  species  are  alike  or  differ 
in  respect  of  the  red  cheek-stripe,  therefore,  should  be  further  investigated. 

1002.  Sasia  ochracea. — The  Rufous  Piculet. 
The  Lower  Chindwin. 

1003.  Iynx  torquilla. — The  Common  Wryneck. 
Procured  at  Mingin. 

1009.  Thereiceryx  lineatus. — The  Lineated  Barbet. 

1012.  Cyanops  asiatica. — The  Blue-throated  Barbet. 

1016.  Cyanops  cyanotis. — The  Blue-eared  Barbet. 

1019.  Xanthoivema  H;EMAtocephala. — The  Crimson-breasted  Barbet. 

1023.  Coracias  affinis. — The  Burmese  Roller. 

1025.  Eurystomus  obientalis.— The  Broad-billed  Roller. 
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1026.  Merops  viridis. — The  Common  Indian  Bee-eater. 

1027.  Merops  Philippines. — The  Blue-tailed  Bee-eater. 

1030.  Melittophagus  swinhoii. — The  Chestnut-headed  Bee-eater. 

1031.  Nyctiornis  athertoni. — The  Blue-bearded  Bee-eater. 
Obtained  at  Mingin. 

1033.     Ceryle  varia.— The  Indian  Pied  Kingfisher. 
1035.     Alcedo  ispida. — The  Common  Kingfisher. 

1043.  Pelargofsis  gurial.— The  Brown-headed  Stork-billed  Kingfisher. 

1044.  Halcyon  smyrnensis.— The  White-breasted  Kingfisher. 

1045.  Halcyon  pile ata.— The  Black-capped  Kingfisher. 
Appears  to  be  found  over  the  whole  tract. 

1046.  Callialcyon  lilacina. — The  Buddy  Kingfisher. 
One  specimen  from  the  Lower  Chindwin. 

1051.     Dichoceros  bicornis. — The  Great  Hornbill. 

1053.     Anthracoceros  albirostris.— The  Indo-Burmese  Pied   Hornbill. 
1067.     Upupa  indica. — The  Indian  Hoopoe. 
1086.     Macropteryx  coronata. — The  Indian  Crested  Swift. 
1090.     Caprimulgcs  monticola.— Franklin's  Nightjar. 
1093.    Caprimulgcs  macrurus. — Horsfield's  ISightjar. 
1101.     Harpactes  erythrocephalus. — The  Red-headed  Trogon. 
Common  over  the  whole  tract. 

1107.  Cucolus  micropterus. — The  Indian  Cuckoo. 

1108.  Hierococcyx  sparverioides  — The  Large  Hawk-Cuckoo. 
These  two  Cuckoos  were  obtained  in  the  Upper  Chindwin. 

1113.  Cacomantis  merulinus. — The  Rufous-bellied  Cuckoo. 
Appears  to  be  common  over  the  whole  tract. 

1114.  Penthoceryx  sonnerati. — The  Banded  Bay  Cuckoo. 
1117.    Subniculus  lugubris. — The  Drongo  Cuckoo. 

1119.  Coccystes  coromandus. — The  Red-winged  Crested  Cuckoo. 

1120.  Eudynamis  honorata. — The  Indian  Koel. 

1123.  Rhopodytes  tbistis. — The  Large  Green-billed  Malkoha. 

1130.  Centropus  sinensis. — The  Common  Crow  Pheasant. 

1133.  Centropus  bengalensis. — The  Lesser  Coucal. 

1136.  Pal^ornis  indoburmanicus. — The  Large  Burmese  Paroquet. 

1138.  Pal^eornis  torquatus. — The  Rose-ringed  Paroquet. 

1140.  Pal^ornis  rosa. — The  Eastern  Blossom-headed  Paroquet. 

1142.  Pal^ornis  finschi. — The  Burmese  Slaty-headed  Paroquet. 
Appears  to  be  common  over  the  whole  tract. 

1145.  Pal^ornis  fasciatus.— The  Red-breasted  Paroquet. 

1150.  Loriculus  vernalis. — The  Indian  Loriquet. 

Iltf4.  Ketupa  zeylonensis. — The  Brown  Fish-Owl. 

1178.  Scops  bakkamcena. — The  Collared  Scops  Owl. 

1180.  Athene  brama. — The  Spotted  Owlet. 

1183.  Glaucidium  cucdloides. — The  Large  Barred  Owlet. 
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1187.  Ninox  scutulata. — The  Brown  Hawk-Owl. 

1217.  Spilornis  cheela. — The  Crested  Serpent-Eagle. 

1220.  Butastur  teesa. — The  White-eyed  Buzzard-Eagle. 

1228.  Haliastur  indus. — The  Brahminy  Kite. 

12i6.  Circus  melanoleucus. — The  Pied  Harrier. 

1244.  Astur  badius. — The  Shikra. 

1265.  Txnnunculus  alaudarius.— The  Kestrel. 

1270.  Poliohierax  insignis. — Feilden's  Hawk. 

This  Hawk  was  obtained  at  several  localities  in  the  Lower  Chindwin. 

1271.  Ckocopus  phcenicopterus. — The  Bengal  Green  Pigeon. 
1273.     Osmotreron  phayrei. — The  Ashy-headed  Green   Pigeon. 
1284.     Carpophaga  ^enea. — The  Green  Imperial  Pigeon. 

1291.  Chalcopuaps  indica. — The  Bronze-winged  Dove. 

1304.  Turtur  orientalis. — The  Rufous  Turtle-Dove. 

1308.  Turtur  tigrinus — Tha  Malay  Spotted  Dove. 

—  Turtur  xanthocyclus,  Newman,  Agricultural  Mag.,  1906,  p.  321. 

— The  Burmese  Ring-Dove. 

The  Burmese  Ring-Dove  has  been  separated  from  its  Indian  ally  by  reason 
of  the  broad  yellow  ring  of  bare  skin  round  the  eye,  this  ring  being  of  smaller 
extent  and  of  a  whitish  colour  in  the  Indian  bird  (  r.  risorious). 

Some  Doves  of  this  species  were  taken  home  by  Mr.  W.  G.  Bligh  from  Upper 
Burma,  and  they  lived  in  the  Zoological  Gardens  of  London  for  a  considerable 
time. 

1311.  CEnopopelia  tranquebarica. — The  Red  Turtle-Dove. 

1312.  Macropygia  tusalia. — The  Bar-tailed   Cuckoo-Dove. 
Procured    in  the  Lower  Chindwin. 

—  Genn^eus  williamsi,  Oates,  Game  Birds  of  India,  i.,  p.  342  (1898) 

— Williams's  Silver  Pheasant. 

This  well  marked  species  occurs  over  the  greater  part  of  the  Upper  and 
Lower  Chindwin,  up  to  about  3,000  feet  of  elevation.  Some  forty  specimens 
were  obtained. 

The  adult  male  measures  about  25'5  inches  in  length,  of  which  the  tail 
measures  11*5  inches.  The  wing  measures  about  95  inches.  Young  males 
have  the  tail  almost  straight  and  measuring  only  8*5  inches,  and  the  wing  8*3 
inches.  The  females  are  about  22  inches  in  length  ;  the  tail  measures  from  8 
to  8*5  inches  and  the  wing  varies  from  8  to  8'5  inches. 
1355.    Coturnix  communis — The  Grey  Quail. 

One  specimen  shot  at  Yu-wa. 
—        Coturnix  japonica. — The  Japanese  Quail. 

Two  specimens  were  obtained  at  Yu-wa.  There  should  be  little  difficulty  in 
discriminating  between  this  species  and  the  Grey  Quail.  In  the  adult  male  of 
the  Japanese  Quail,  the  chin,  throat  and  cheeks  are  uniform  brick-red,  some- 
times with  a  central  blackish  throat-stripe.  This  stripe,  I  think,  characterizes 
the  very  old  male. 


ON  THE  BIRDS  OF  THE  CHJNDWIN,  UPPER  BURMA.      87 

The  females  at  all  ages  and  young  male3  before  they  assume  the  rufous 
throat  may  be  recognized  by  the  lengthened  and  sharply  pointed  feathers  on 
the  cheeks.  These  feathers  are  never  seen  on  the  female  or  young  male  of  the 
Grey  Quail. 

1356.     Coturnix  coromandelica. — The  Rain  Quail. 
1374.     Francolinus  chinensis. — The  Eastern  Francolin. 
Appears  to  be  generally  distributed. 

1382.     Turnix  pcgnax. — The  Bustard-Quail. 

1401.     Amaurornis  phcenicurus.— The  White-breasted  Water-heo. 
1428.    Metopidius  indicus. — The  Bronze-winged  Jacana. 
1432.     Sarcogravimus  atrinuchalis. — The  Burmese  "Wattled  Lapwing. 
1434.    Microsarcops  cinereus. — The  Grey-headed  Lapwing. 
One  specimen  from  Mingin. 

1446.  iEaiALiTis  alexandrina. — The  Kentish  Plover. 

1447.  .ZEgialitis  dubia. — The  Little  Ringed  Plover. 

1461.  Totanus  glareola. — The  Wood  Sandpiper, 

1462.  Totanus  ochropus — The  Green  Sandpiper. 
1466.  Totanus  glottis.— The  Greenshank. 
1503.  Sterna  seen  a. — The  Indian  River-Tern. 
1529.  Plotus  melanogaster. — The  Indian  Darter. 
1555.  Arde*.  cinerea. — The  Common  Heron. 
1561.  Herodias  garzetta. — The  Little  Egret. 
1565.  Ardeola  grayi. — The  Pond  Heron. 

1567.  Botorides  javanica. — The  Little  Green  Heron. 

1571.  Ardktta  sinensis. — The  Yellow  Bittern. 

1572.  Ardetta  cinnamomea. — The  Chestnut  Bittern. 

1573.  Dupetor  flavicollis.— The  Black  Bittern, 
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THE  ORCHIDS  OF  THE  BOMBAY  PRESIDENCY. 

By 

G.  A.  Gammie,  f.l.s. 

Part  V.     (With  Plate  IV.) 

{Continued  from  page  941  of  Volume  XVII  of  this  Journal.) 

The  next  Tribe  to  be  dealt  with  is  the  Vandece,  of  which  the  general 
characters  have  already  been  given  on  p.  433  (Vol.  XVI). 
It  contains  the  majority  of  our  finest  and  most  showy  orchids. 

A.  Pseudobulbs  subterranean,  rotund,  scapes  rising  from  the  surface 
of  the  ground.  Leaves  usually  developed  some  time  after  the  flowers 
have  withered. 

12.  Eulophia. 

B.  On  trees.  Leaves  long,  strap-shaped,  in  dense  masses;  racemes 
long,  pendulous,  flowers  moderately  large. 

13.  Cymbidium. 

C.  A  ground  orchid.  Leaves  alternate,  plaited,  flowers  white 
or  pink  in  a  dense,  curved  raceme. 

14.  Geodorum. 

D.  Epiphyte.  Leaves  distichous,  sheathing  petioles  compressed, 
flowers  small,  yellow,  in  a  cluster  at  the  top  of  the  scape. 

15.  Polystachya. 

E0  Epiphyte.  Stems  and  leaves  quill  like.  Flowers  rather  small, 
dark  coloured,  in  short  spikes. 

16.  Luisia. 

F.  Epiphytes.  Leaves  2-ranked,  strap-shaped,  often  longitudinally 
folded  inwards,  flowers  showy  in  racemes  or  panicles. 

17.  Cottonia.  Flowers  at  the  top  of  a  very  long  stalked  raceme. 
Lip  simulating  a  bee. 

18.  Rhynchostylis.  Racemes  of  pink  flowers,  densely  cylindrical, 
pendulous. 

19.  Brides.  Flowers  rose-coloured,  in  more  loosely  arranged 
racemes,  which  occasionally  develop  branches,  thus  becoming  panicles 
in  well-grown  examples. 

20.  Vanda.     In  one  form,  flowers  large,  with   brown  tessellated 


Plate  IV 


EULOPHIA     PRATENSIS,     Lindl. 


Fig.    1.      Upper  part  of  flower  shoot.         Fig.  2.      Upper  part  of  leaf  shoot. 
Fig.  3.     Column   (enlarged).  Fig.  4.     Anther  and  cap  (enlarged). 

Fig.  5.     Lip  (enlarged). 
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sepals  and  petals;  in  another,  flowers  rather  small,  petals  and  sepals  dull 
uniform  yellow. 

21.  Saocolabium.  Sepals  and  petals  spreading,  spur  not  septate 
within  and  without  a  scale  under  the  column. 

22.  Saroanthus.  As  in  Saccolabiurn,  but  spur  longitudinally  septate 
and  with  a  scale  under  the  column. 

23.  Cleisostoma.  Differs  from  Sarcanthus  in  the  non-septate  spur 
and  from  Saccolabium  in  having  a  scale  within  the  spur,  beneath  the 
column. 

24.  Diplocentrum.     Lip  2-spurred. 

12.  EULOPHIA. 
Ground  orchids.  Pseudobulbs  tuber-like.  Leaves  plaited,  appear- 
ing with  the  flowers  or  some  time  after.  Flowers  in  racemes.  Sepals 
and  petals  spreading,  lip  erect  from  the  base  or  foot  of  the  column, 
base  saccate  or  with  a  short  spur,  lateral  lobes  embracing  the  column, 
midlobe  spreading,  usually  recurved,  disk  crested.  Column  short  or 
long,  top  oblique  entire,  anthers  2-celled,  pollinia  2  or  4,  sessile  or  with 
a  short  stalk. 

*  Lip  longer  than  broad,  side  lobes  short  or  0. 
Stalk  of  raceme  with    broad,  loose  sheaths,  racemes 

many  and  rather  densely-flowered «...   1.  E.  ochreata. 

Stalk  of  raceme  with  large  acuminate  sheaths,  bracts 

very  long,  flowers  large,  in  a  few-flowered  raceme.  2.  E.  herbacea. 

*  *  Lip  broader  than  long,  side  lobes  short  or  0  ...  3.  E.  prate?isis. 

*  *  *  Column  produced    into  a   foot,    lateral  sepals 
on   the    spur   of    the   lip,    flowers   large,    very 

variable  in  colour 4  E.  nuda. 

1.  Eulophia  ochreata,  Lindl.  Fl.  Br.  Ind.  VI.  2  ;  Dalz.  and 
Gibs.,  p.  265. 

Stem  stout.  Leaves  3  to  5,  elliptic  acuminate,  many-nerved,  sessile. 
Scape  stout,  up  to  a  foot  in  length,  with  broad  loose  sheaths,  racemes  4 
to  5  inches  long,  dense,  cylindrical,  bracts  lanceolate,  as  long  as  the 
ovary,  flowers  membranous,  se/als  §  inch  long,  linear  oblong  concave, 
petals  flat,  broadly  ovate  acute,  lip  broadly  ovate,  entire  obtuse,  serrated 
and  with  the  veins  fringed,  spur  a  small  sac. 

Recorded  from  the  Konkan  and  North  Kanara  by  Law,  Dalzell  and  others 
It  is  not  included  by  Woodrow  in  his  Synopsis.     The  colour  of  the  flower  is 
not  noted  by  Dalzell  and  Hooker.    I  once  received  a  specimen  from  Mr.  C.  D. 
12 
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Mahaluxmivala,  but  this  with  my  notes  was  lost  in  May  1902.    It  probably 
flowers  during  the  rains. 

2.  Eulophia  herbaoea,  Lindl.  Fl.  Br.  Ind.  VI.  2 ;  Dalz.  and 
Gibs.,  p.  265. 

Tuber  round.  Stem  slender  from  6  to  18  inches  long.  Leaves 
lanceolate,  many-nerved,  6  to  8  inches  long,  scape  2  to  3  feet,  stout, 
sheaths  large,  long  pointed  ;  flowers  8  to  10  on  a  raceme,  about  3 
inches  broad,  bracts  2  inches  long,  twice  the  length  of  the  stalk  and 
ovary  combined,  sepals  1-|  inch  long,  linear  lanceolate  pointed,  green, 
petals  variable,  oval  or  lanceolate  acute  or  obtuse,  many-nerved,  usually 
white  with  purple  veins,  lip  white  with  yellow  veins,  obovate  oblong, 
side  lobes  small,  rounded,  midlobe  ovate  oblong,  disk  with  many 
fringed  nerves,  spur  very  short,  blunt. 

Flowers  during  the  rains. 

Distribution. — Konkan,  Panch  Mahals  ( Woodrow),  Western  Himalayas  and 
Bengal. 

3.  Eulophia  pratensis,  Lindl.  Fl.  Br.  Ind.  VI.  4,  Dalz.  and 
Gibs.,  p.  265. 

About  18  inches  in  height.  Leaves,  appearing  during  the  rains, 
narrowly  lanceolate,  three-nerved,  one  foot  long  by  one  inch  broad, 
scape  racemose  on  its  upper  half,  sheaths  appressed,  bracts  short,  ovate- 
lanceolate,  sepals  oblong,  obtuse,  1J  inch  long,  brown,  petals  similar 
but  shorter,  f  inch  long,  light  yellow  with  brown  tips,  lip  sessile, 
lateral  lobes  pale  yellow,  oblong,  rounded,  midlobe  small  yellow,  with 
three  irregular  crenate  nerves  ending  in  crenate  calli  on  the  midlobe, 
spur  conical,  pointed. 

Flowers  in  the  Deccan  in  damp  grassy  pastures  during  the  cold  weather. 
Sir  J.  D.  Hooker  says  that  Lindley  and  the  Bombay  Flora  err  in  describing 
this  species  as  leafless  when  flowering.  They  are  quite  correct.  The  leaves 
seldom  make  their  appearance  until  August  or  even  later. 

Distribution. — The  Deccan  and  Konkan. 

Plate  IV. — Eulophia  pratensis,  Lindl.,  Fig.  1.  Upper  part  of 
flower  shoot.  Fig.  2.  Upper  part  of  leaf  shoot.  Fig.  3.  Column 
(enlarged).  Fig.  4.  Anther  and  cap  (enlarged).  Fig.  5.  Lip 
(enlarged).     Drawn  by  Mrs.  E.  Silcock. 

4.  Eulophia  nuda,  Wall.  Fl.  Br.  Ind.,  VI,  5;  E.  bicolor,  Dalz., 
and  Gibs.,  p.  264. 

Tuber  green,  often  as  large  as  the  fist.  Leaves  elliptic,  lanceolate, 
raceme  up  to  3  feet  long,  many-flowered,  bracts  about  equalling  the 
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ovary,  flowers  about  2  inches  broad,  exceedingly  variable  in  coloration, 
sepals  linear,  oblong  acute,  petals  shorter,  many-nerved,  lip  shorter 
than  the  sepals,  lateral  lobes  low,  rounded,  midlobe  quadrate,  channelled 
at  tip,  disk  with  about  10  raised  lines,  margins  crisped. 

The  following  are  descriptions  of  varieties  of  the  flowers  of  this 
species  found  by  Mr.  Spooner  and  myself  on  the  Belgaum  Ghats  : — 

1.  Sepals  dark  velvety  brown,  narrowly  margined  with  light 
yellow,  acute,  one-third  longer  than  the  obtuse  petals  which  are  of  a 
ruddier  tinge.  Lip  cf  the  same  colour.  Peduncle  brown  below, 
greenish  above. 

2.  Sepals  green,  longitudinal  nerves  purple,  petals  pale  yellow,  lip 
pink,  lateral  lobes  yellow  suffused  with  purple,  nerves  of  disk  and 
lateral  lobes  with  purple  ridges. 

3.  Sepals  green,  slightly  purple  at  base,  petals  a  lighter  green,  lip 
altogether  white,  spur  with  a  green  suffusion. 

4.  var.  nov.  spooneri.  Sepals  green,  striated  with  purple,  petals 
yellow,  uniformly  suffused  with  brown  on  the  back,  lower  half  of  the 
inner  surface  brown,  lip  rose  purple,  ridges  on  disk  a  darker  purple. 

5.  Sepals  dark  green,  shaded  with  brown  on  both  sides,  the  external 
surface  almost  purple  brown,  petals  greenish  white,  striated  with 
brown  on  the  inner  surface,  base  of  the  lip  green,  lateral  lobes  green 
striated  with  brown,  midlobe  white  striated  with  purple,  centre  of  lip 
with  a  blotch  of  pale  yellow. 

6.  Sepals  pale  green,  lightly  shaded  with  purple  brown  on  both 
surfaces,  petals  white,  striated  with  pale  green.     Lip  white. 

As  variety  4  is  perhaps  the  finest  and  most  striking  of  the  series  I  have  dedi- 
cated it  to  Mr.  Spooner  who  has  generously  assisted  me  by  sending  many 
rare  orchids  in  flower. 

This  species  flowers  in  the  month  of  May  and  is  abundant  in  the  forest  of 
the  Belgaum  and  North  Kanara  Ghats.  Sir  J.  D.  Hooker  suspected  that  there 
must  be  more  than  one  species,  so  great  are  the  differences  in  the  colour  of 
the  flower  ;  but,  so  far  as  I  have  seen,  the  plant  varies  but  slightly  in  the  form 
of  the  parts  of  the  flower.  The  tubers  vary  considerably  in  size,  but  that  may 
be  due  to  soil  and  age  of  the  plant. 

Distribution. — Eastern  Himalaya,  Assam,  Khasia  Hills  eastward  to  Burma, 
the  Western  Ghats  to  the  southward  and  Ceylon. 

(To  be  continued.) 
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BY 

Gordon  Dalgliesh. 

The  fresh  waters  of  India  are  particularly  rich  in  Molluscan  fauna,  and  as 
the  hobby  of  shell  collecting  is  a  favourite  one  with  many  people,  I  venture  to 
think  that  this  paper  may  be  of  service  to  some  of  our  members.  The  great 
drawback  to  collecting  in  India  is  the  want  of  a  good  and  well  illustrated  work 
on  the  subject.  Our  mammals,  birds,  reptiles,  fishes  and  insects  have  been 
well  studied  as  is  shown  by  the  series  of  excellent  volumes  on  the  Fauna  of 
British  India,  but  one  of  the  most  interesting  branches  of  Natural  History, 
namely,  the  Mollusca,  have  been  somewhat  neglected.  There  is  an  excellent 
work  on  the  subject  by  Messrs.  Theobald  and  Hanley,  though  now  somewhat 
out  of  date,  on  the  Land  and  Freshwater  Shells  of  India,  which  contains 
beautifully  coloured  figures,  but  I  fancy  only  second-hand  copies  are  now 
obtainable  and  even  these  are  very  expensive  and  quite  beyond  the  means  of 
the  ordinary  student.  My  best  thanks  are  due  to  Captain  Peile,  R.A.,  for 
specimens  and  much  kindly  help,  also  to  Messrs.  Sowerby  and  Fulton  for 
many  interesting  species,  and  to  Mr.  Waterhouse,  Librarian  of  the  Zoological 
Library,  London,  for  allowing  me  to  consult  Works  of  reference,  without  the 
help  of  which  I  could  not  have  attempted  this  paper,  and  lastly  to  Mr.  E.  A. 
Smith  of  the  British  Museum  for  the  trouble  he  has  taken  in  naming  specimens 
for  me. 

Collecting  Shells. 

For  the  formation  of  a  collection  of  freshwater  shells  few  implements  are 
needed.  These  are  :  a  water  net,  a  small  dredge,  an  iron  hook  attached  to  the 
end  of  a  stout  stick,  and  a  number  of  chip  boxes.  The  water  net  should  con- 
sist of  a  strong  iron  ring  to  which  is  attached  a  bag  of  fairly  thick  canvas,  the 
net,  of  course,  secured  to  a  stick  of  convenient  length.*  This  will  be  found 
ndispensable  for  sweeping  among  weeds,  and  for  capturing  any  stray  snail 
that  may  be  floating  on  the  surface  of  the  water.  A  dredge  will  be  found 
useful  for  collecting  bivalves  which  lie  buried  in  the  mud,  and  is  made  exactly 
on  the  same  principle  as  that  used  by  fishermen  at  home  for  oysters,  etc.  The 
hook  will  come  in  handy  for  drawing  to  the  bank  masses  of  weed  which 
should  be  thoroughly  examined  for  small  specimens  entangled  therein.  For  the 
capture  of  large  Unios  (Mussels)  out  of  arm's  reach  the  following  method  is 
recommended  :  Cut  a  long  stick  to  a  fine  point  and  carefully  insert  the  pointed 
end  into  the  inhalant  syphon  ;  the  animal  immediately  closes  the  valves  of 
the  shell,  and  with  such  firm  pressure  that  it  clings  to  the  improvised  fishing- 
rod  and  may  be   bodily  withdrawn   from   the   water.     This  method,  which  is 

*  All  the  implements  mentioned  can  be  obtained  from  any  dealer  in  Natural  History 
Apparatus.  The  Army  and  Navy  Stores  in  Bombay  and  Calcutta  supply  apparatus  of  all 
kinds  for  the  use  of  naturalists. 


SOME  INDIAN  FRESHWATER  SHELLS.  93 

simple  enough  as  soon  as  the  eye  has  become  accustomed  to  the  refraction  due 
to  the  surface  of  the  water,  has  the  advantage  of  not  stirring  up  the  mud, 
so  that  the  water  remains  clear  and  other  specimens  are  obtainable  at  the  same 
spot.c 

All  specimens  should  if  possible  be  collected  alive,  dead  and  worn  ones  be- 
ing of  little  or  no  value.  They  should  then  be  plunged  into  lolling  water;  this 
causes  instant  death  to  the  animal  which  may  then  be  removed  in  the  case  of 
bivalves  by  the  aid  of  a  small  blade  and  univalves  by  a  stout  pin.  It  will  often 
be  noticed  that  many  shells  have  on  them  a  green  slimy  growth.  This  to  a 
great  extent  may  be  removed  by  careful  brushing  with  an  old  tooth-brush  and 
plenty  of  hot  water.  Some  collectors  however  prefer  to  leave  this  growth. 
All  that  is  now  necessary  is  to  set  aside  the  shells  to  thoroughly  dry.  Bivalves 
after  the  death  of  the  animal  are  apt  to  gape  apart.  The  two  valves  must 
be  drawn  together  by  binding  cotton  round  and  tightly  securing,  and  the 
cotton  should  not  be  removed  for  some  days  allowing  the  ligaments  of  the 
shell  to  thoroughly  dry.  For  very  small  bivalves  where  binding  is  not  possible 
a  strong  cement  should  be  used.  Many  of  the  univalves  as  Vivipara  and 
Ampullaria  have  a  horny  covering  (operculum)  at  the  mouth  of  the  shell.  As 
this  adds  to  the  value  of  the  specimen  it  should  be  carefully  removed  from 
the  animal  and  placed  in  its  natural  position  within  the  mouth  of  the  shell 
with  a  little  cement  on  a  plug  of  cotton  wool. 

Arrangement  of  a  Collection. 

For  the  display  of  a  collection  of  shells  a  cabinet  is  the  best  medium,  the 
drawers  being  divided  into  a  number  of  partitions  of  different  sizes.  The 
larger  specimens  are  then  laid  on  cottonwool  placed  in  the  divisions.  For 
smaller  and  more  delicate  specimens  glass  top  boxes  are  very  nice  and  help 
considerably  to  give  more  show  to  a  collection.  Every  specimen  should  of 
course  be  labelled  as  recommended  below.  As  many  of  us  in  India,  however, 
have  no  settled  abode  and  are  liable  to  be  transferred  at  a  moment's  notice,  a 
cabinet  becomes  somewhat  of  a  nuisance  in  transit  and  unless  specimens  are 
securely  packed  they  are  likely  10  get  broken.  For  my  own  part  I  much  prefer 
to  have  all  my  shells  in  chip  or  pill  boxes.  Very  useful  boxes  for  the  storage 
of  specimens  are  sold  by  most  dealers  and  known  as  "  purple  shouldered"  boxes. 
These  are  nested  and  are  of  various  sizes,  the  most  useful  all  round  size 
being  2"  in  diameter.  They  are  in  every  way  vastly  superior  to  the  ordinary 
chip  box,  being  made  of  stout  cardboard  and  much  stronger.  These  boxes, 
together  with  the  specimens  they  contain,  are  easily  packed  into  quite  a  small 
space  and  there  is  no  risk  of  breakage  during  a  journey.  The  boxes  have 
white  tops  to  the  lids.  On  this  should  be  written  the  name  of  the  shell, 
locality,  date,  and  name  of  collector.  A  corresponding  ticket  should  accom- 
pany each  shell  inside  the  box.  It  is  also  important  to  add  one  or  two  other 
items  such  as  altitude,  whether  found  in  a  small  pond,  stream,  river,  or  lake, 
and  any  other  detail  that  may  strike  the  collector. 

*  Latter.    Natural  History  of  Common  Animals. 


94    JOURNAL,  BOMBA  Y  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 

Life  Histories. 

Among  the  Gasteropoda,  one  of  the  largest  families  are  the  Limnceidm  or 
water-snails  as  they  are  commonly  called,  and  are  found  in  more  or  less  abun- 
dance in  all  ponds,  lakes,  and  river?.  Like  land-snails  they  breathe  air  and 
frequently  come  to  the  surface  to  obtain  this.  Other  species  of  Gasteropoda 
on  the  other  hand  breathe  dissolved  oxygen  by  means  of  gills  which  are 
situated  beneath  the  shell. 

The  Limnceidce  are  hermaphrodite,  but  "the  male  and  female  apertures  are 
separate  from  one  another,  the  latter  being  situated  beneath  the  mantle  flap 
some  distance  from  the  former,  which  is  placed  as  in  Helix"*  The  eggs  of 
Limncea  are  deposited  in  long  jelly-like  masses  and  fastened  to  water  weeds. 
In  aquaria  Limnma  will  be  found  very  useful  devouring  the  green  scum  that  so 
thickly  adheres  to  the  sides,  and  they  moreover  help  to  keep  the  water  fresh 
and  pure. 

Unio  may  be   taken  as    a   typical  bivalve,  and   the  life   history   of   this  is 
extremely  curious  and   interesting.     If  an  ordinary  pond  mussel  be  examined 
closely  when  at  rest  in  the  water,  at  the  anterior  part   of  the  shell  the  mantle 
folds  will   be  seen  slightly  projecting  their   edges  forming   two   short   tubes. 
These   are  known  as  the  inhalant   syphon,  and  it  is  through    this  the  animal 
breathes  and  feeds.     Immediately  above  the  inhalant   syphon    will   be  seen  a 
short   tube  known  as  the  exhalant  syphon  through  which  all  waste   matter  is 
expelled.     The  large    fleshy  organ  protruding  from   the  front  of  the  shell  ia 
known  as  the  "  foot  "  by  means  of  which  the  animal  moves  and  buries  itself  in 
the  mud.    It  has  been  roughly  estimated  that  the  rate  of   progress  in  a  year  is 
one  mile.     Mussels  are  extremely  sensitive  to  vibrations,  and  if  some  be  kept 
in   a  bowl  a  heavy  foot-fall  near  at  hand  is  sufficient  to  cause  every  individual 
to  immediately  close  its  shell,  and  this   is  due  to    certain  powerful  muscles 
which   will  be  found  on  dissection  adhering  to  the  shell,  and  indeed  so  tightly 
are  the  valves  closed  as  to  render  the  opening  of  a  live  mussel  an  impossibility 
without  breaking  the  shell.     The  sexes  are  separate,  rarely  hermaphrodite,  and 
it  is  said   females  are  more  abundant  than  males.     There  is  no  union  of  sexes. 
The  spermatozoa  of  the  male  is  discharged  into  the  water  and  carried  by  ciliary 
currents  into  the  inhalant  syphon  of  the  female.    The  eggs  pass  into  the  gill 
plates  which  serve  as  brood  pouches.     Young  mussels  when  first   hatched  fix 
themselves  to  the  tail  or  fin    of  a  fish  and  then  form  a  cyst  which  completely 
covers  them,  and  thus  for  a  time  live  as  a  parasite  feeding  on  the  tissues  of 
their   host.     Eventually  the   cyst   withers  and   the  young  mussel  drops  off  to 
lead  an  independent  life  like  its  parent. 

Economic  Uses. 
As  an  article  of  diet,  freshwater  mollusca  are  of  little   or  no  importance  to 
mankind.      Their   shells,   however,   are    used     extensively   for   the   manufac- 
ture of  lime,  and  the  gathering  of  them  for  this  purpose  is  an  industry   carried 
on  in  many  parts  of  India.     Some  of  the  Uttios  produce  pearls  of   some   value. 
*  Latter.    Natural  History  of  Some  Common  Animals. 
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One  Indian  species,  namely  Unio  favidens,  is  especially  so  noted.  In  Great 
Britain  a  few  of  these  pearl  fisheries  still  exist  in  parts  of  Ireland  and  Scot- 
land, the  mussel  producing  these  being  Unio  margartifer.  We  read  that  the 
Tay  fishery  was  at  one  time  very  productive,  and  in  three  years  pearls  were 
obtained  to  the  value  of  £10,000.  Mother-of-pearl  is  rarely  if  ever  obtained 
now  from  freshwater  mussels,  this  industry  having  subsided  owing  to  the 
large  numbers  of  pearl  oysters  (Meleagrina  mar  gar  lifer  a)  used  for  that  purpose. 
Nevertheless  many  Indian  species  of  Unio  are  especially  rich  in  brilliant  nacre. 

In  the  descriptions  of  the  following  shells  I  have  purposely  avoided  many 
technical  terms  which  are  so  often  puzzling  to  a  beginner,  but  this  has  not 
always  been  possible,  hence  the  following  explanations  have  been  added  for 
the  benefit  of  those  who  are  not  experienced  in  "  shell  lore  "  by  which  a 
shell  is  described. 

Take  a  shell  of  any  snail  and  observe  : 

(1)  An  aperture  or  mouth. 

(2)  The  Up  bordering  the  mouth. 

(3)  The  nucleus  or  apex  of  the  cone  is  the  oldest  part  at  the  top  of  the 

spire. 

(4)  Lines  of  arowth  are  transverse  ridges  parallel  to  the  mouth  and  indicate 
successive  positions  of  the  mouth  during   the  growth  of  the    shell. 

Take  a  shell  of  a  Unio  and  observe — 
Outer  surface — 

(1)  The  shape. 

(2)  The  umbo,  the  oldest  part  of  the  valve  of  each  shell  lying  close  to 
the  hinge  line  and  about  a  \  of  the  length  of  the  shell  from  its  anterior 
end. 

(3)  Lines  of  growth  are  concentric  curves  on  the  surface  of  the  shell  mark- 
ing growth  stages.     Each  line  was  at  one  time  the  margin  of  the  shell. 

(4)  The  ligament  connecting  the  two  valves  together  along  the  mid- 
dorsal  line. 

Inner  surface — I. — 

(1)  The  white  pearly  appearance.  Here  lines  of  growth  are  visible 
but  not  so  readily  distinguished  as  on   the  outside. 

(2)  The  teeth.  Two  shelly  ridges  just  under  the  ligament,  the  Hinge  teeth. 
Two  shorter  projections  at  the  posterior  end,  the  Posterior  teeth. 

II. —  Muscular  Impressions. 

These   are   slight  depressions  on  the  surface  and  mark  the  place  of  attach- 
ment of  the  animal  to  the  shell. 

(1)  Anterior  adductor  impression. — Is  a  large  oval  depressed  area   close    to 

the  anterior  end  of  the  shell  and  near  the  dorsal  edge. 

(2)  Anterior  retractor  impression.-Sma.il  and  continuous  with  the  posterior 

border  of  the  anterior  adductor  impression. 

(3)  Protractor  impression. — A  small   impression  behind  the  lower  part  ot 

anterior  adductor  impression. 
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(4)  Posterior  retractor  impression. — Small  and  continuous  with    the    upper 

and  anterior  edge  of  adductor  impression. 

(5)  The  Pallial  line  is  the  line  of  attachment  of  the  mantle  to  the  shell 

running  almost  parallel  to  the  ventral  edge  of  the  shell. 
Structure  of  Shell. 

(1)  An  outer  coloured  "  Periostracum  "  or  skin. 

(2)  A  middle  or  prismatic  layer  which  is  densely   calcified. 

(3)  An  inner  nacreous  or  pearly  layer  often  highly  iridescent. 

The  following  shells  are  the  more  common  kinds  the  collector  is  most  likely 
to  meet  with,  and  the  descriptions  and  measurements  are  taken  from  specimens 
in  my  own  collection.  All  measurements  are  in  millimetres  and  must  only  be 
regarded  as  approximate,  though  I  have  taken  especial  pains  to  select  only 
adult  specimens. 

GASTEROPODA. 

Neritid^e. 
Neritina  perotetiana  (Recluz). 
Shell. — Thick  with   very   small   spire.     Operculum   shelly.     Underside    ex- 
panded and  flattened  above  the  mouth. 

Colour. — Above  dark  brown  to  black.     Flattened  portion  whitish. 
Length. — 11.    Hill  streams  in  the  Nilgiris. 

VlVIPARID^E. 

Vivipara  bengalensis  (Lmk). 

Shell. — Conical.     Whorls  five.     Operculum  shelly. 

Colour.— Greenish  banded  very  strikingly  with  reddish  brown. 

Length. — 35. 

This  i3  an  exceedingly  common  shell,  especially  so  in  Bengal,  being  found  in 
all  rivers  and  marshes.  All  the  Viviparidce,  as  the  name  implies,  are  vivi- 
parous and  the  young  shells  have* rows  of  epidermal  cirri. 

V.     dissintilis  (Mull). 

Shell. — Conical,  operculum  thick  and  horny.      Whorls  4. 

Colour. — Green  when  clean  but  often  eroded  with  a  slimy  growth.  Some 
specimens  I  have  are  of  a  clear  amber  colour,  but  this  may  be  due  to  decay  as 
they  were  all  picked  up  dead. 

Length. — 20.    Found   in  same  situations  as  the  last. 

V.    prcemorsa  (Bens). 

Shell.  —  Conical.     Whorls  4-5.   Operculum  thick  and  horny. 

Colour, — A  uniform  olive-yellow.  A  brown  thin  line  round  the  lip.  Marked 
with  faint  line  chiefly  on  underside. 

Length. — 25. 

V.  ceylanica  (Dohrn). 

Shell. — Conical.    Lip  acute.     Whorls  5.     Operculum  very  thick. 

Colour. — A  uniform  reddish  yellow.     Lip  black. 

Length.— 28.      Island  of  Ceylon.     Common. 
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V.  crassa  (Hut). 

Shell.— Globular.    Lip  rounded.    Whorla  4. 

Colour. — Whitish  yellow.    Lip  black.     Inside  mouth  pale  greyish  blue. 

Length. — 23. 

AMPULLARIIDiE. 

Ampullaria  globosa  (Swain). 

Shell.— Globular.  Spire  very  small  and  rounded.  Whorls  7,  gradually  get- 
ting smaller  until  hardly  distinguishable  towards  spire.  Operculum  thick  and 
shelly. 

Colour. — Greenish  olive  marked  with  faint  lines  of  dark  green.     Lip  whitish. 

Length. — 71. 

One  of  the  most  characteristic  of  Indian  freshwater  shells. 

The  animal  has  a  long  incurrent  syphon  formed  by  the  neck  lappet.  Am- 
pullaria is  found  in  lakes  and  rivers  and  during  drought  retires  very  deep 
into  the  mud,  passing  the  time  in  a  state  of  torpidity.  Eggs  large  and  enclosed 
in  capsules. 

A.    carinata  (Swain). 

Shell.— Globular.  Second  whorl  distinctly  flattened  at  top.  Whorls  6. 
Operculum  thick  and  shelly. 

Colour.— Olive  brown.  Broad  black  outer  lip.  Whole  shell  often  very 
faintly  streaked  with  white. 

Length. — 51.     The  South  of  India. 

A.  nux  (Reeve). 

S/ieZJ— Globular.  Tip  rounded  and  often  so  eroded  as  to  make  it  impossible 
to  distinguish  the  number  of  whorls.     Operculum  thick  and  shelly. 

Colour. — Yellowish  brown.     Lip  whitish. 

Length. — 27,    Mountain  streams  in  the  South. 

MELANIIDyE. 

The  Melaniidce  are  found  in  rivers  and  lakes  throughout  the  warmer  parts 
of  the  world.  They  are  sometimes  viviparous.  The  spire  of  the  shell  is 
often  very  eroded,  due  to  acidity  of  the  water.     They  are  all  operculate. 

Melania  eleyans  (Bens). 

Shell. — Turretted  and  spiral.     Whorls  7. 

Colour. — Olive  yellow,  marked  with  brown  wavy  markings. 

Length. — 19*5. 

M.  tuberculata  (MiillJ. 

Shell. — Slender,  tip  of  spire  acute.     Wborls  10. 

Colour. — As  in  the  last  but  may  readily  be  distinguished  from  it  by  its  larger 
size  and  slender  appearance. 

Length. — 86. 

This  species  has  probably  a  wide  range  in  the   East,   and  I   have  specimens 
from  Madras  and  Japan. 
13 
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LlMNiEID^E. 

The  animals  of  this  family  have  all   very   thin  horn-coloured  shells.    They 
lower  themselves  from  aquatic  plants  by  a  mucous   thread  and   ascend   in  the 
same  way.     They  can  often  be  seen  gliding  beneath  the  surface  of   the  water 
shell  downwards,  and  in  cold  weather  and  drought  hyberuate. 

Limncea  amygdalus0  (Tras). 

Shell. — Spiral.    Whorls  4,  mouth  very  large.     Lip  acute.     Spire  small. 

Colour. — Yellowish.  Extreme  tip  pink.  Length  28.  The  only  specimens  of 
this  shell  I  possess  are  from  Bombay. 

L.  rufescens  (Gray). 

Shell.— Slightly  more  slender  than  the  last.    Whorls   4 — 5.  Lip  acute.  Spire 

small. 

Colour.— Yellowish  with  a  pinky  tinge. 

Length. — 30. 

According  to  Mr.  E.  A.  Smith  this  is  only  a  variety  of  L.  acuminata  (Lam). 

L.  acuminata  (Lam). 
Differs  only  from  the  last  in  having  a  blunter  spire. 

L.  pinguis  (Dohrn). 
Shell. — As  in  the  two  last.     Mouth  smaller.    Whole  shell  having  a  tendency 
to  curve  to  the  right.      Whorls  5. 
Colour. — A  clear  amber. 
Length. — 21.    I  have  specimens  of  this  from  Madras. 

L.  bulla  (Bens). 
Shell  —Having  a  more  rounded   and   stumpy  appearance   than  any  of   the 
above  mentioned.    Mouth  fairly  wide.     Whorls  5 — 6. 
Colour. — Yellow. 
Length. — 23*5. 

Planorbis  indicus  (Bens). 
Shell. — Many  whorled.     Mouth  crescentic. 
Colour. — Bluish  grey.    Inner  lip  white. 

Length. — 13. 

P.   exustus  (Desh). 

Shell. — As   in  last.     Upper  surface    ribbed. 
Colour.—  Yellowish  white.     Inside  mouth  white. 
Length. — 18.     Pretty  well  distributed  throughout  India. 

Planorbis   compressus    (Hutton). 
*hell.—  Small,  very  compressed,  many  whorled.     Mouth  oval. 
Colour.— Yellowish  white  tinged  in  parts  with  grey. 

Length. — 8.  Commonly  distributed.  Planorbis  may  be  found  frequently 
adhering  to  the  under  surface  of  water-lily  leaves. 

*  It  is  doubtful  if  L.  acuminata  and  amygdalus  can  bo  regarded  ad  distinct  species  but 
rather  as  varieties  of  L.  rufeioens.  In  giving  them  full  specific  rank  I  am  following  the 
nomenclature  adopted  by  Messrs.  Sowerby  and  Fulton.     . 
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PELECYPODA. 

Unionise. 

Shells  of  this  family  are  regular,  equivalve,  closed.  A  nacreous  structure. 
Penostracum  often  thick.  An  external  ligament  large.  Well  developed  hinge 
teeth. 

Animal  with  mantle  margins  united  between  siphonal  orifices.  Organ  of 
locomotion,  the  "  foot  ",  large.  Sexes  distinct.  Of  universal  distribution  in 
lakes,  ponds  and  rivers. 

Onto  corrugatus  (Smith). 

Shell. — Roundish  tapering  towards  anterior.  Hinge  thick  and  prominent. 
Outside  of  shell  thick  and  olive  brown,  sometimes  greenish.  Umbo  often 
eroded.    Interior  white   with  iridescent  hues.     Hinge  teeth   large  and  thick. 

Length.— 48". 

V.   ceeruleus  (Lea). 

Shell. — Somewhat  oval,  lengthened.  Hinge  not  so  pronounced  as  in  the  last. 
Teeth  small.  In  colour  this  species  varies.  Some  I  have  are  externally  olive 
yellow,  others  again  are  a  beautiful  bluish  green.     Interior  bluish  white. 

Length. — 56*5.     I  have  specimens  from  Tirhoot,  Cachar  and  Delhi. 

U.  flavidens  (Bens). 

Shell.— Oval,  thick,  hinge  well  developed.  Whole  shell  very  thick.  Exterior 
a  mixture  of  brown  green  and  yellow.  Interior  of  shell  yellow  in  some, 
salmon-pink  in  others.  Hinge  teeth  thick.  Posterior  teeth  serrated.  Aductor 
scars  very  pronounced.     Umbo  as  a  rule  eroded. 

Length.— £2*5.    I  have  specimens  from  Calcutta,  Tirhoot  and  Cachar. 

U.  marginaUs  (Lk). 

Shell  .—When  adult  large,  oval.  Hinge  large  and  thick.  Exterior  a  brownish 
black  in  some  specimens,  olive  brown  in  others.  Hinge  teeth  large  and  very 
iridescent.  Posterior  teeth  thick  and  finely  serrated.  Whole  interior  surface 
very  iridescent.  In  a  number  of  specimens  I  have  examined  they  all  show 
small  pearly  outgrowths  towards  anterior.  One  specimen  I  bave,  given  me  by 
Capt.  Peile  and  collected  at  Poona,  the  whole  inside  of  the  shell  is  orange 
yellow. 

Length. — 86  to  96.  I  have  specimens  from  Calcutta,  Poona,  Cachar  and 
Tirhoot. 

U.  lamellatus  (Lea). 

Shell.— Thm.    Teeth  small.     Exterior  olive  brown.    Interior  very  iridescent. 

Length. — 83. 

U.  sikhimensis  (Lea). 

Shell —Somewhat  oval.  Hinge  very  well  developed.  Exterior  greenish  and 
olive  brown.     Posterior  teeth  well  developed.     Interior  bluish  white. 

Length. — 36-5. 

U.  crispisulcatus  (Bens). 

Size  small.     Exterior  very  much  serrated. 
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Colour. — A    clear  greenish    yellow.    Shape    somewhat     oval.    Teeth     well 
developed.     Interior  a  clear  white  and  very  iridescent. 

Length. — 29'5.  A  very  beautiful  little  shell.  I  have  only  been  able  to  examine 
one  specimen,  but  this  appears  to  be  quite  adult. 

Corbicula  occidens  (Bens). 

Shell. — Orbicular,  furrowed.     Epidermis  polished.     Lateral  teeth  elongated. 

Colour. — Greenish  yellow.     Umbo  purple.    Interior  purple. 

Length. — 16-5. 

C.  striatella  (Desh). 

Shell. — In  shape  not  differing  from  the  last  in  any  marked  degree,  being 
perhapa   slightly   more  robust. 

Colour. — Variable.  Some  I  have  are  greenish  brown  ;  others  purplish  grey 
externally,  greyish  purple  internally.  One  specimen  I  have,  kindly  given  to  me 
by  Captain  Peile,  was  taken  in  hot  springs  at  Kopili  river  at  2,000  feet,  and  has 
the  whole  umbo  much  eroded  and  eaten  away. 

Length. — 20. 
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NOTES  ON  SNAKES  COLLECTED  IN  FYZABAD. 

By 

Major  F.  Wall,  i.m.s.,  c.m.z.s. 

Climate. — Fyzabad  enjoys  a  first-rate  cold  season  which  may  he 
said  to  extend  proximately  between  the  1st  November  and  the  28th 
February.  Even  at  the  coldest  period,  however,  the  sun  shines  hotly 
for  many  hours  in  the  day,  and  one  would  expect  sufficiently  to 
entice  snakes  abroad  to  bask,  and  revel  in  its  genial  rays.  The  figures 
in  my  table  of  seasonal  abundance  show  that  but  few  are  abroad  at  all 
during  the  cold  months,  and  though  when  out  duck-shooting  I 
occasionally  saw  a  snake,  and  usually  a  Tropidonotus  piscator  in  the 
jheels,  the  majority  that  came  in  to  me  during  that  time  had  been 
disturbed  during  some  earth  work. 

The  hot  season,  which  is  one  of  average  drought,  ended  in  the  year 
1905  on  the  1st  of  July  when  heavy  rains  began.  In  the  year  1906 
the  rains  broke  on  the  18th  of  June.  i 

My  residence  in  Fyzabad  covered  a  somewhat  broken  period  of  23 
months,  but  4  months'  absence  on  leave  makes  the  actual  time  spent  in 
making  my  collection  19  months,  and  of  these  fully  8  were  embraced 
in  two  cold  seasons. 

My  sum  total  of  specimens  amounted  to  704,  but  this  large  total 
only  included  18  different  species,  one  of  which  proved  to  be  new  to 
science  (Bungarus  walli). 

With  very  few  exceptions  (say  a  dozen)  everyone  of  these  specimens 
were  captured  in  cantonments  or  close  at  hand.  Perhaps  a  diameter 
of  3  miles  would  cover  the  area  productive  of  this  total. 

Only  3  species  were  poisonous,  the  aggregate  amounting  to  107. 
About  2  specimens  in  13  therefore  were  poisonous. 

1  specimen  in  every  11  was  a  common  krait  (Bungarus  candidus),  1 
in  every  88  a  Wall's  krait  (Bungarus  ivalli),  and  1  in  every  18  a 
cobra  (Naia  tripudians). 

Snakebite. — The  only  cases  of  snakebite  that  came  to  my  know- 
ledge were  five.  In  these  cases  I  traced  the  offender,  and  it  proved  to 
be  Tropidonotus  piscator  on  three  occasions,  and  Lycodon  aulicus 
on  two  occasions,  both  harmless  species. 

I  saw  another  case  reputed  to  be  one  of  snakebite  in  the  Cantonment 
Hospital.     The  offender  had  not  been  captured,  and  I  expressed  the 
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opinion  that  the  bite,  if  inflicted  by  a  snake  at  all,  was  caused  by  a 
harmless  kind.  The  man  showed  no  symptoms  of  inoculation  by  snake 
venom,  and  speedily  recovered  when  reassured  as  to  the  nature  of  the 
wounds.  One  case  only  that  I  heard  of  was  probably  one  of  snake- 
poisoning.  I  was  absent  from  the  station  at  the  time,  but  the  medical 
officer  who  attended,  and  was  called  in  only  when  the  man  was  in  the 
act  of  expiring,  related  the  conditions  which  made  a  diagnosis  of  snake- 
poisoning  extremely  probable.  The  Cantonment  Magistrate  very  kindly 
furnished  me  with  the  reputed  fatalities  from  snakebite  in  the  Cantonment 
for  a  period  of  ten  years,  and  though  they  appear  astonishingly  few  when 
one  considers  the  large  population  of  poisonous  snakes  and  the  numbers 
of  barefooted  people  in  Cantonments,  it  is  a  fact  that  the  figures 
returned  for  this  station  represent  a  mortality  more  than  twice  the 
average  for  the  whole  of  India.  Recently  a  question  was  put  in  the 
House  of  Commons  asking  the  snakebite  mortality  for  India,  which 
elicited  the  following  figures  from  Mr.  Morley  for  thirty  years  up  to 
1905.  The  average  in  the  first  decade  was  95  "5  per  annum  per  million, 
for  the  second  10O9,  and  for  the  third  98*1,  i.e.,  98  per  million  for  30 
years.  It  will  be  seen  that  in  ten  years  in  Fyzabad  Cantonments  11 
deaths  were  returned  as  due  to  snakebite. 

Deaths  from  Snakebite  in  Fyzabad. 
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According  to  the  Census  of  1891  the  Cantonment  population  was  5,346. 
This  for  five  years  amounts  to  26,730.  The  population  in  1901  was 
6,096,  so  that  for  five  years  the  figures  are  30,480. 

The  aggregate  population  for  this  decade  may  be  taken,  therefore, 
as  57,210. 

11  deaths  in  a  population  of  57,210  works  out  to  about  198  per 
million. 
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Typblopid^e. 
Typhlops  braminus, 
I  obtained  many  specimens  but  failed  to  register  many  of  tbem,  so 
the  total  shown  in  my  list  is  considerably  below  the  mark. 

The  8  specimens  obtained  in  July  1906  were  all  recovered  from  the 
stomachs  of  young  Kraits  (B.  candidus),  which  seem  to  subsist  in  the 
main  on  these  defenceless  little  creatures. 

BOTD^E. 
Python  molurus. 
A  single  young  specimen  was  captured  by  fishermen  in  September 
1905  either  in  or  about  the  river  Gogra,  and  was  kept  for  some  time 
as  a  pet  by  a  lady,  but  refusing  dainty  offers  of  food  died  after  a  few 
weeks.  Here  I  may  mention  that  Mr.  Prince,  of  the  85th  Regiment, 
when  out  shooting  in  the  United  Provinces  in  an  adjoining  district, 
encountered  and  killed  a  gravid  female  on  March  9th,  1906.  It 
measured  18  feet  3  inches,  and  contained  from  50  to  100  eggs  the  size 
of  goose  eggs. 

COLUBRID^E. 
Xenochrophis  cerasogaster. 

Of  this  extremely  handsome  species,  for  which  I  think  the  name 
lt  Painted  Keelback  "  would  be  most  appropriate,  I  obtained  91  speci- 
mens, and  it  is  very  remarkable  that  though  it  is  evidently  so 
common  in  this  locality  I  was  resident  in  Fyzabad  for  22  months 
before  I  obtained  my  first  example.  I  must,  however,  remark  that 
August  1906  provided  me  with  all  my  specimens,  and  that  in  August 
1905  I  was  in  the  Hills.  Of  this  large  total  35  were  brought  me  on 
the  6th  August,  the  cause  of  this  large  and  sudden  influx  being  attri- 
butable to  extensive  floods  which  inundated  many  miles  of  country  in 
the  immediate  vioinity,  so  that  every  knoll  that  remained  above  the 
surface  of  the  water  was  abundantly  tenanted  with  every  sort  of 
refugee,  from  animals  the  size  of  nilghai,  cattle,  pigs,  etc.,  to  those  as 
diminutive  as  ants.  Snakes  literally  swarmed  in  every  direction,  and 
many  hundreds  must  have  met  an  untimely  death  besides  those  that 
were  brought  in  to  me. 

All  the  specimens  at  first  came  from  the  banks  immediately  bordering 
the  water,  but  a  few  days  later  some  specimens  were  sent  to  me  which 
had  been  encountered  in  and  about  Cantonments  and  even  in  habitations 
a  little  distance  removed  from  the  water. 
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Of  the  91  specimens  only  11  exceeded  2  feet  in  length.  Seven  of 
these  were  females,  3  males,  and  I  was  not  sexed.  The  largest  male 
was  2  feet  If  inches,  and.  the  largest  female  2  feet  6^  inches.  36 
wereanot  sexed,  being  either  liberated,  mutilated,  or  decomposed.  Of 
those  sexed  20  were  males  and  35  females. 

No  female  was  eggbound  ;  the  breeding  season  was  evidently  past. 

The  secretion  of*  the  anal  glands  in  both  sexes  is  pale  yellow  in 
colour.  The  male  clasper  is  thickly  set  from  base  to  extremity  with 
small  recurved  claw-like  processes. 

The  young  of  this  year  measured  in  August  from  8|  to  11-|  inches. 

The  navel  involved  2  or  3  ventrals  in  3  females,  12  ventrals  inter- 
vening between  it  and  the  anal  shield  in  2,  and  13  in  1  specimen. 

The  young  of  last  year  varied  from  1  foot  3f  inches  to  about  1  foot 
6f  inches,  so  that  they  grew  about  7  inches  in  their  first  year. 

Food. — I  found  many  with  a  material  in  gastro  too  digested  to 
recognise,  until  I  found  one  with  a  freshly  ingested  shrimp,  when  I 
realised  from  the  colour,  texture,  and  fishy  odour  the  true  nature  of 
the  contents  of  other  stomachs. 

Habits. — From  what  has  already  been  said  of  the  circumstances  attend- 
ing the  capture  of  my  specimens,  it  is  very  evident  that  the  species  is 
aquatic  or  subaquatic  in  habit,  a  fact  endorsed  by  the  nature  of  its  food. 

Many  of  these  specimens  were  brought  alive,  and  undamaged,  and  I 
found  them  very  quiet  inoffensive  little  creatures,  both  young  and  old 
alike.  They  tried  hard  to  escape,  but  when  molested  repeatedly 
betrayed  alarm  by  erecting  the  body,  and  nervously  protruding  the 
tongue  in  the  manner  so  typical  of  snakes.  This  organ  is  red  at  the 
base,  and  has  black  tips. 

During  erection  the  head  and  forebody  are  carried  in  a  manner 
reminding  one  of  a  camel,  and  sustained  in  this  attitude  whilst  the 
creature  rhythmically  inflates  itself  in  usual  anguine  fashion,  but  it 
does  so  only  to  a  moderate  degree.  During  this  effort  the  relatively 
constricted  neck  and  forebody  become  more  apparent  and  the  body  is 
seen  to  be  fusiform  in  figure.  I  rarely  succeeded  in  provoking  one  to 
bite,  though  they  evinced  much  objection  to  being  grasped. 

Colour. — It  is  one  of  the  most  strikingly  beautiful  snakes  I  know.     A 

moss-green  hue  often  very  bright  in  quality  adorns  the  crown,  and  merges 

laterally   into  chocolate  or  cardinal.     This  chocolate  or  cardinal  forms 

a  postocular  streak  abruptly  limiting  the  bright  canary  or  white  of  the 

14 
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upper  lip,  and  passes  down  the  body  along  the  flanks.  In  all  the  young 
the  upper  lip  is  glossy  white,  but  this  invariably  changes  so  as  to 
become  a  canary  yellow  in  the  adult.  The  lower  lip  is  glossy  white, 
more  or  less  finely  mottled  with  cardinal  or  chocolate,  especially  about 
the  sutures. 

A  crimson  eye  emulates  the  ruby  in  the  brilliancy  and  softness  of 
its  colour  and  the  charm  of  its  setting.  The  body  dorsally  is  uniform, 
or  nearly  uniform  olive-green  of  various  shades,  in  which  some  darker 
spots  are  sometimes  obscurely  visible.  Sometimes  a  more  or  less  dis- 
tinct lighter  olive-green  streak  runs  along  the  confines  of  the  5th  and 
6th  rows  above  the  ventrals.  A  well-defined  flank  line  bright  yellow  in 
adults,  white  in  young,  runs  along  the  edges  of  the  ventrals  and  is 
continued  almost  to  the  tail  tip.  This  is  bordered  below  with  a  red  or 
cardinal  line,  beginning  in  the  neck,  and  ceasing  at  or  before  the  vent. 
The  contrast  and  definition  of  this  dual  band  reminds  one  of  a  gay 
hat  ribbon. 

The  belly  is  uniformly  black  posteriorly  in  the  young,  especially 
beneath  the  tail,  but  becomes  more  and  more  abundantly  mottled 
with  white  anteriorly.  In  the  adult  the  black  is  less  protracted 
anteriorly,  frequently  merges  to  a  crimson  brown,  or  bright  maho- 
gany, and  the  white  dappling  is  more  extensive  and  pronounced.  In 
specimens  about  to  slough  the  red  hues  appear  lilac. 

The  pointed  snout  and  pronounced  canthus  rostralis  deserve  special 
mention,  also  the  very  unusual  distensibility  of  the  integument  beneath 
the  chin.  Here  the  intervals  are  broader  than  the  shields,  and  scales 
themselves,  a  feature  which  seems  to  me  should  argue  a  gastronomic 
taste  for  relatively  large  creatures,  whereas  this  is  not  supported  by  fact. 

Among  the  head  shields  the  temporals  are  remarkable,  perhaps 
unique  among  Indian  snakes.  They  are  elongate,  and  disposed  in  two 
oblique  series  of  3  each,  the  anterior  being  the  larger. 

The  penultimate  supralabial  is  also  remarkable  in  touching  but  one 
temporal. 

In  a  few  specimens  a  few  of  the  subcaudals  were  entire,  the  3rd  and 
4th  in  one,  3rd,  4th  and  5th  in  one,  4th  and  5th,  8th  and  9th  in  one, 
and  28th  and  2^th  in  another.  The  supralabials  were  abnormal  in  one 
or  two.  They  were  9  with  the  4th  and  5th  touching  the  eye  in  one, 
and  10  with  the  5th  only  touching  the  eye  in  another.  Both  these 
aberrant  features  were  present  on  one  side  only. 
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The  scales  two  heads  lengths  after  the  head  are  19,  at  midbody  19, 
and  two  heads  lengths  before  the  vent  17.  The  absorption  from  19  to 
17  rows  is  brought  about  by  a  disappearance  of  the  4th  row  above  the 
ventrals,  which  becomes  fused  with  the  3rd  usually,  sometimes  the  5th. 

Tropidonotus  yjiscator. 

Of  this  I  obtained  131  specimens.  As  noted  by  me  in  other 
stations  it  is  very  little  in  evidence  during  the  hot  season,  but  emerges 
from  retirement  as  soon  as  ever  the  rains  break,  and  is  then  as  abundant 
here  as  in  other  parts  of  India.  I  obtained  two  in  May  and  one  in 
June,  1905,  and  none  at  all  during  the  hot  season  of  1906.  AH  the 
other  specimens  were  brought  in  after  the  rains  were  established. 
This  species  was  responsible  for  three  bites  inflicted  by  snakes  that 
I  was  able  to  trace  to  their  origin,  and  in  this  connection  it  may  be 
of  interest   to    remark   here   how   impossible    it  is   to  judge  from  the 

s.  impressions  of  the  teeth  whether  a  bite  has 

^*      .  -  been  inflicted  by  a  poisonous  or  non-poison- 

^^  ^^^_   *-'     ous  species.     To  hazard  a  guess  under  the 

1  ~J^/"'  circumstances  is  quite  unjustifiable.     I  give 

^  the  patterns  of  the  wounds  inflicted  in  two 

'  cases,  drawn  by  me  with  extreme  care. 

A  specimen  I  found  one  day  whilst  duck  shooting  had  insinuated  itself 
between  some  boards  facing  the  supports  of  a  bridge,  and  died  a 
miserable  death.  The  fact  that  it  had  struggled  to  drag  its  body 
through  a  fissure  too  narrow  for  it,  instead  of  retracting  it  when  con- 
scious of  undue  compression,  argues  a  very  feeble  intelligence. 

Sexes. — Of  44  individuals  sexed,  25  proved  to  be  females  and  19  males. 

Breeding. — Only    one     gravid    female    was    captured.     This    con-* 
tained  47  eggs,  ^0  of  an  inch  long,  on  the  22nd  February. 

Hatching. — Though  I  got  no  hatchlings  in  either  year  before  July, 
the  size  of  some  of  the  specimens  I  obtained  in  that  month  compared 
with  the  measurements  of  the  young  when  hatching,  and  the  rate  of 
growth,  both  of  which  I  am  fully  acquainted  with,  leave  no  doubt  that 
they  must  have  emerged  in  June  or  earlier.  In  July  1905  I  obtained 
six,  varying  from  8|  to  lOf  inches,  and  in  July  1906,  seventeen  speci- 
mens ranging  from  8  to  12|  inches  in  length. 

Some  of  the  very  young  were  extremely  aotive,  struck  out,  and  bit 
fiercely,  and  actually  jumped  oflf  the  ground  in  their  endeavours  to 
elude  capture. 
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Food. — 7  examples  had  fed  recently.  A  single  frog  had  formed  the 
meal  in  three  cases,  two  frogs  in  one  case,  one  frog  and  three  toads  in 
another,  and  one  toad  in  another.  A  hatchling  10£  inches  long  was 
distended  with   tadpoles,  of  which  I  counted  8  or  9. 

Colour. — All  the  specimens  were  with  black  or  blackish  spots.  In 
some  these  spots  were  very  large,  in  others  about  the  size  of  the  intervals, 
whilst  in  others  they  were  much  smaller.  Every  variation  hetween  these 
three  types  was  met  with.  In  some  the  spots  were  very  black, 
giving  off  a  bluish  sheen  on  reflected  light,  in  others  they  were 
sombre  black,  and  in  others  again  very  obscure.  The  intensity  of  the 
black  appears  to  be  chiefly,  if  not  entirely,  dependent  on  the 
interval  which  has  elapsed  since  the  last  desquamation.  In  no  in- 
stance was  there  a  suspicion  of  red  adornment. 

Tropidonotus  stolatus. 

156  specimens  came  iuto  my  hands.  I  sexed  118,  and  found  57 
males  and  61  females.  They  were  most  abundant  in  the  rains,  but 
during  the  hot  season  of  1905  I  got  2  in  March,  3  in  April,  4  in  May, 
and  10  in  June. 

Breeding. — I  obtained  in  all  18  gravid  females — 14  in  the  month  of 
July  and  4  in  August.  11  was  the  maximum  number  of  eggs,  3  the 
minimum.  One  of  these  specimens  brought  alive  I  kept,  and  she 
deposited  a  single  egg  on  the  7th,  and  10  more  on  the  13th  of  July. 
In  all  the  other  cases  the  mothers  were  dead,  and  the  eggs  found 
in  abdomina. 

On  the  30th  of  July  1906  some  sepoys  in  my  regiment  brought 
me  two  specimens  which  they  told  me  they  had  found  fighting. 
JThey  proved  to  be  a  male  and  a  female,  the  latter  heavily  gravid 
with  10  eggs  in  an  advanced  degree  of  maturity.  Whether  this  young 
gentleman  was  pushing  his  attentions  too  far,  and  really  provoking  the 
expectant  dame  to  a  righteous  indignation  and  exhibition  of  temper, 
must  remain  a  matter  of  conjecture,  but  it  seems  to  me  the  probable 
explanation  of  the  incident.  They  were  described  as  confronting  one 
another,  and  rearing  up  their  bodies,  and  this  behaviour  had  been 
witnessed  some  minutes  before  they  were  rushed  upon  and  captured. 

Food.—  Several  specimens  had  freshly  fed.  One  contained  a  small  toad 
IBufo  andersonii),  and  all  the  rest  frogs.  One  I  found  had  swallowed 
3  small  Microhyla  ornata,  and  another  a  single  frog  of  the  same 
species.     Another  had  dined  off  Rana  tigrina,  and  another  was  discuss- 
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ing  a  Rana  breviceps.  In  the  last  instance  the  frog  disadvantageously 
seized  was  still  alive,  but  a  large  rent  in  his  side  through  which  much 
lung  substance  was  protruding,  told  its  own  story. 

In  one  case  the  meal  was  too  far  digested  to  recognise  except  that 
it  was  batrachian  in  character.  I  am  surprised  to  see  on  consulting 
Mr.  Boulenger's  Catalogue  (Vol.  1,  1893,  p.  253)  that  he  remarks  on 
the  labials  of  this  species  :  "  Eight  upper  labials  normally,  third,  fourth, 
and  fifth  entering  the  eye." 

This  I  found  true  with  many  exceptions  however  (10  out  of  50) 
of  my  Cannanore  specimens,  the  exceptions  in  almost  every  case  having 
seven  labials  with  the  3rd  and  4th  only  touching  the  eye.  It  is  rather 
curious  that  in  Fyzabad  the  rule  and  the  exceptions  characteristic  of 
Cannanore  specimens,  are  reversed.  Thus  in  Fyzabad  examples,  where 
I  have  recorded  the  labials,  66  are  peculiar  in  having  seven  labials  with 
the  3rd  and  4th  touching  the  eye,  and  but  21  have  eight  labials  with 
the  5th  also  touching  the  eye.  In  2  examples  the  labials  were  eight, 
with  the  4th  and  5th  only  touching  the  eye. 

Colour. — Every  one  of  the  Fyzabad  specimens  were  what  I  stigma- 
tise the  blue  variety.  In  these  the  overlapped  edges  of  the  scales  are 
blue.  I  never  saw  any  red  adornment  either  beneath  the  scales,  on  the 
neck,  or  on  the  belly,  with  the  exception  of  the  slight  and  obscure 
roseate  streak  that  so  often  passes  along  the  flanks  where  the  ventrals 
meet  the  last  row  of  costals. 

Helicops  sehistosus. 

I  obtained  all  my  8  specimens  in  the  month  of  August.  5  of  these 
were  females,  3  males. 

It  is  to  be  noted  that  the  ventrals  in  these  specimens  ranged  between 
145  and  157,  whereas  in  13  speoimens  I  obtained  in  Bangalore  they 
vary  from  139  to  149.  There  is  therefore  a  deoided  tendency  for  these 
shields  to  exceed  those  of  southern  examples.  Added  to  this  one 
very  noticeable  feature  in  my  Fyzabad  specimens  was  the  complete 
absence  of  the  red  line  which  in  southern  specimens  runs  along  the 
confines  of  the  5th  and  6th  rows  above  the  ventrals  where  the  scales 
number  19;  the  4th  and  5th  where  the  scales  are  17.  All  these 
Fyzabad  specimens  had  bright  yellow  underparts.  I  think  these 
specimens  may  be  taken  to  constitute  a  local  variety. 

All  the  specimens  came  from  the  neighbourhood  of  the  river,  3  of 
them  during  flood  on  the    6th  of  August.     The  two   smallest  examples 
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are  evidently  young  of  the  year.     I  have  arranged    these  specimens  in 
tabular  form  as  follows  : — 


M 
o 
C/2 

a 

<— i 
"3 

i— • 
OS 

a> 

B 

s 

n 
m 

Remarks. 

9 

2'  10$" 

7" 

157 

63 

3  prefrontals,  one  median. 

5 

11|" 

2f 

154 

69 

Last  ventral   divided.    13  ventrals  be 
tween  navel  and  anal. 

$ 

1'  10" 

6£" 

147 

81 

The  35th,  36th,  and  37th  ventrals  di- 
vided. 

$ 

1'    9£" 

6f" 

148 

80 

3  praefrontals,  one  median. 

9 

2'     If" 

K3« 
°8 

156 

58 

Tail  slightly  docked. 

9 

2'     5" 

6  a" 

°8 

151 

66 

$ 

9*" 

^2 

145 

80 

7  supralabials  on  the  right  side,  the  3rd 
and  4th  touching  the  eye.  13  ventrals 
between  the  navel  and  the  anal. 

9 

2'    Oi" 

5  s-" 

u8 

149 

67 

Lycodo7i  striatus. 

I  obtained  13  specimens.  7  of  these  were  males,  4  females,  and  in  2 
instances  the  sex  was  not  noted.  Two  or  three  of  these  specimens  were 
brought  in  alive  and  unhurt.  They  proved  to  be  very  timid,  never 
attempting  to  bite  when  handled.  They  betrayed  alarm  by  flattening 
their  bodies  on  to  the  ground,  and  when  molested  buried  their  heads 
beneath  coils.  If  after  this  exhibition  of  fear,  one  eye  could  still  be 
discerned  beneath  the  coil  and  an  object  was  advanced  towards  it,  by  a 
brisk  contortion  the  snake  whisked  its  body  round  to  shut  out  the  danger 
from  view.  It  was  noticed,  too,  that  frequently  when  handled  the 
creature  convoluted  itself,  and  held  iiself  rigidly  so  that  it  could  be 
tossed  into  the  air  like  a  piece  of  knotted  cane  without  disengaging  its 
coils  or  relaxing  its  rigidity. 

Breeding. — Two  very  interesting  matrimonial  incidents  came  to 
notice.  On  the  evening  of  the  3rd  of  August  1906  a  female  was 
dislodged  from  a,  small  heap  of  kunkur  while  the  Club  road  was  being 
remetalled.  She  proved  to  be  gravid,  and  contained  two  eggs  con- 
si  dorably  advanced  towards  maturity.     Early  the  next  morning  a  mule 
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was  dislodged  from  the  same  heap,  and  it  would  appear  that  these   two 
were  cohabiting. 

More  interesting  still  on  the  14th  August  a  boy  brought  me  3  eggs 
and  a  snake,  and  told  me  he  had  dug  up  the  eggs,  and.  that  there  were 
two  snakes  with  them.  One  snake,  the  same  as  the  one  produced 
which  was  a  male  striatus,  he  said  had  escaped.  Originally  there  were 
4  eggs,  one  of  which  got  broken.  I  inspected  the  spot,  and  found  that 
this  happy  family  party  had  been  disturbed  beneath  the  roots  of  an 
ixora  bush  some  twelve  inches  or  so  beneath  the  soil.  The  story  was 
corroborated  by  other  coolies  working  at  the  same  spot,  and  there  is 
little  doubt  that  these  two  were  mates  who  had  not  dissolved  partner- 
ship, though  the  fruits  of  their  union  had  matured  into  eggs  which  had 
been  discharged.  This  is  quite  in  consonance  with  other  records 
contained  in  my  note  books. 

The  eggs  struck  me  as  being  very  remarkably  large.  A  length  of 
one  inch  for  an  egg  in  a  mother,  herself  less  than  13  inches  in  length, 
which  is  what  I  measured  the  eggs  in  abdomina  in  the  specimen  of  the 
3rd  August,  is  remarkable.  The  measurements  of  one  of  the  3  eggs 
laid,  which  were  brought  me  on  the  14th  August,  were  1  ^  X  ^V'.- 
They  were  all  equally  large. 

Food. — It  will  be  observed  the  food  as  in  other  Lycodons  is  mainly 
lacertine. 

I  have  arranged  the  notes  on  these  specimens  in  tabular  form  as 
follows  : — 


Date. 

M 
CO 

bo 
a 

CD 

'c8 

■a 

a 

> 

ID 

T3 

a 

Kemarks. 

1904. 

2nd  December  ... 

$ 

i'  or 

2|" 

168 

50 

Found  in  brickwork  of  well. 

1905. 

21st  April 

$ 

9i" 

H" 

163 

47 

Unearthed  while  digging. 
Seven  upper  labials,  the  3rd 
and  4th  only  touching  the 
eye.  The  tail  of  a  skink, 
probably  Mabuia  dissimilis, 
in  the  stomach. 

10th  May 

1 

«•• 

*•• 

... 

•  •• 

Much  mutilated.  Contained  a 
skink  (Mabuia  dissimilis')  in 
the  stomach. 
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Date. 


1905. 
20fch  July 

1906. 
23rd  March 

8th  July... 

3rd  August 
3rd  August 


6th  August 
14th  August 

28th  August 
29th  August 


9 

9 
9 


a 

ID 


GO 

c4 

^3 

03 

08 

e9 

a 

^3 

* 

> 

m 

liemarks. 


i'  H" 


l'Of 


1'  0J" 

1'  1" 

1'  01" 


.tilt 

*4 


2\" 


2" 


1'  1" 


03.11 

"8 


179 

1G2 
172 

172 

174 


162 


45 

49 

45 

47 
47 


53 


Killed   in  the   85th  K.  S.  L.  I. 
Mess  in  the  evening. 


Labials  seven,  with  the  3rd  and 
4th  touching  the  eye. 

Killed  in  Cantonment  Hospital 
Ward. 

Contained  a  skink  (Mabuia  Sp.). 

Dislodged  from  heap  of  kunkur. 
7  upper  labials  on  the  right 
side  ;  the  3rd,  4th  and  5th 
touching  the  eye.  Gravid. 
2  eggs  one  inch  long. 

Escaped  from  captivity. 

Unearthed  with  eggs  while 
digging. 

Dislodged  whilst  digging. 


Lycodon  aulicus. 

I  obtained  35  specimens.  Of  the  32  sexed,  16  were  males  and  16 
females.  They  were  as  numerous  during  the  hot  months  as  in  the 
rains,  and  though  scarcer  they  were  not  quite  absent  in  the  cold 
weather. 

A  large  number  were  as  usual  caught  in  habitations. 

Two  cases  of  snakebite  were  traceable  to  this  plucky  and  vivacious 
little  snake. 

It  is  worthy  of  remark  that  all  but  two  of  these  specimens  were 
adults,  and  in  this  respect  it  differed  from  most  of  the  other  species, 
and  especially  TrOpidonotus  piscator.  (In  the  latter  case  large  adults 
were  in  a  very  small  minority.)  Of  8  specimens  that  exceeded  two  feet 
in  length  only  on©  was  a  male. 

Food. — A  mouse  was  taken  on  two  occasions,  and  geckoes  of  the 
genus  Hemidadylus  furnished  the  meal  in  four  other  instances.     The 
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tail  only  of  a  skink    (spec.  Mabuia  ?)    had    been    swallowed    by    twc 
examples. 

Breeding.— K  male  and  a  female  were  caught  together  (not  united) 
on  the  9th  of  January  in  the  bottle  godown  of  the  club.  I  found  eggs 
in  abdomina  once  in  March,  once  in  April,  once  in  June,  and 
three  times  in  July,  and  obtained  a  hatchling  7f "  long  in  June.  The 
number  of  eggs  varied  from  3  to  9. 

Scale  characters. — In  no  single  instance  was  the  anal  entire.  The 
contact  of  the  prseocular  with  the  frontal  though  usual  failed  in  several 
specimens.  The  upper  labials  (prone  to  more  or  less  inconstancy  in  all 
species)  were  aberrant  in  some  instances.  They  were  8  with  the  3rd 
and  4  th  only  touching  the  eye  on  the  left  side  in  one  specimen,  and 
9  with  the  4th  and  5th  only  touching  the  eye  on  the  left  side  in  one 
specimen,  and  9  with  the  3rd,  4th,  5th  and  6tb,  touching  the  eye  on  both 
sides  in  one  specimen.  'Ihe  ventrals  show  a  decided  tendency  to  exceed 
those  in  southern  examples.  My  records  of  these  shields,  however, 
are  very  imperfect. 

$  Ventrals  193  to  207.   Subcaudals  62  to  71. 
9  „        201  to  208  „  62  to  69. 

In  Cannanore  they  were  as  follows  : — 

$  Ventrals  177  to  186.    Subcaudals  63  to  73. 
9         „        192  to  203  „  55  to  70. 

Colour. — All  the  specimens  were  of  one  variety,  which  if  one 
excludes  the  spotted  or  unspotted  condition  of  the  upper  labials  I  would 
refer  to  Mr.  Boulenger's  variety  D  (Catalogue,  Vol.  I,  1893,  p.  353). 
I  do  not  think  any  attention  should  be  paid  to  the  labial  spots.  ] 
find  specimens  otherwise  identical  in  colour,  and  marks  show  the  uppei 
labials  unspotted,  and  between  this  and  the  condition  of  large  central 
brown  spots  there  are  individuals  showing  every  gradation  from  a  fine 
and  sparse  to  a  copious  mottling  of  brown.  Every  specimen  was 
Darred  with  yellow,  usually  a  pronounced  canary  yellow,  but  sometimes 
with  a  faint  yellowish  tinge,  but  never  pure  white. 

Zamenis  mucosus. 

Of  this  common  species  I  had  80  brought  in  to  me.  Of  the  76 
that  were  sexed,  43  were  males  and  33  females.  They  were  most  in 
evidence  during  the  months  of  June,  July  and  August,  and  in  fact 
were  scarce  during  the  whole  of  the  rest,  of  the  year. 

Of  specimens  exceeding  6  feet  6  inches  in  length  22  were  males 

15 
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and    but  one  a  female,  which  was  6   feet  1\  inches  long.     5    exceeded 
7  feet,  the  largest  taping  7  feet  5  inches. 

It  is  curious  that  so  many  adults  should  have  come  in  and  so  few 
young.  Only  9  specimens  were  less  than  4  feet  long,  and  of  these  but  4 
were  less  than  o  and  none  less  than  2  feet. 

A  large  specimen  6'--5f"  long  was  seen  in  broad  daylight  in 
conflict  with  a  mongoose,  near  the  Cantonment  Magistrate's  Court. 
Attention  was  drawn  to  the  spot  by  the  disturbance  in  the  grass,  and 
the  combatants  were  pursued,  the  mongoose  disappearing,  but  the  snake 
passed  from  the  frying  pan  into  the  fire. 

Food. — Many  specimens  had  recently  fed,  and  their  choice  in  diet  was 
very  varied.  A  single  toad  had  been  taken  on  four  occasions,  once 
the  victim  was  Cacopus  systoma^  and  thrice  Bufo  andersonii.  A  single 
frog  furnished  the  meal  twice,  on  both  occasions  Rana  tigrina.  Re- 
mains of  frogs  were  found  in  another.  One  had  swallowed  o  large 
chicks,  two  of  which  were  in  the  stomach  and  one  in  the  gullet,  and  the 
fledglings  egrets  judging  from  ingested  shell.  One  contained  a  gecko 
in  aastro,  and  had  just  seized  and  killed  a  fledgling  in  a  bush.  Another 
contained  a  frog  and  two  toads  {Bufo  andersonii),  and  another  glutton 
had  dined  on  a  young  tortoise,  a  lizard  of  the  genus  Calotes,  and  a  toad 
(Bufo  andersonii). 

Breeding. — In  Vol.  XVII  of  this  Journal  (pp.  2G7  and  273),  I 
mentioned  two  incidents  which  occurred  at  Fyzabad  which  showed 
that  pairs  were  cohabiting,  and  enjoying  one  another's  companionship, 
though  the  female  contained  eggs  in  an  advanced  stage  of  development. 
I  obtained  12  gravid  females  which  contained  eggs  in  various  stages  of 
maturity.  One  was  captured  on  the  20th  of  June,  ten  in  July,  and 
one  in  August.  The  maximum  number  of  eggs  in  a  clutch  was  16,  and 
the  minimum  8.  A  clutch  of  eggs  obtained  on  the  8th  of  August, 
found  with  a  parent  snake,  hatched  on  the  1.1th  September.  The 
details  of  this  very  interesting  event  formed  the  subject  of  a  separate 
noto   in  this  Journal  (Vol.  XVII.  p.  10oo). 

Scale  characters. — It  is  interesting  to  note  the  variation  in  the 
range  of  the  ventrals,  and  subc;>udals,  which  occurs  locally  in  the  same 
species.  I  have  already  alluded  to  this  in  dealing  with  other  species 
in  this  piper. 

In  this  species  there  is  a  very  noticeable  tendency  for  the  subcaudals 
in   Fyzabad    specimens    to    fall    short    of  the   number    in    Cannnnore 
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examples.     My  records,  I  regret   to  say,  are    rather    meagre,  but   this 
tendency  is  marked,  as  will  be  seen  from  the  following  : — 

Fyzabad. 
8   $     Ventrals      ...     192  to  207.     Subcaudals     100  to  12b" 
8    9  „  ...     191  to  206  „  108  to  115 

Can  nan  ore. 
1    $      Ventrals      ..     197  to  202.     Subcaudals     127  to  137 
3    9  „  ...      192  to  196  „  128  to  132 

In  Burma  the  subcaudals  of  10  specimens  in  which  the  sexes  are 
not  recorded,  were  102  to  119.  A  single  specimen  in  Kashmir  had 
104,  one  in  the  Swat  Valley  117.  All  these  specimens  (the  only 
records  available)  conform  to  the  Fyzabad  range. 

A  specimen  from  Hakgalla  in  Ceylon  had  134,  and  one  in  Trichino- 
poly  127  ;  and  these  agree  with  the  range  given  by  the  Cannanore 
examples. 

Zamenis  fasciolatus. 
I  obtained  but  a  single  small    specimen  of  this  uncommon    snake  in 
the   month    of   July.     It    was    alive,    and    probably  a    hatchling.     It 
measured  11^  inches,  of  which  the  tail  accounted  for  1\  inches. 

It  was  a  very  beautiful  little  creature  showing  much  spirit  and 
pluck.  On  irritation  it  erected  itself  and  flattened  the  body  after  the 
manner  of  Tropidonotus  piscalor,  and  stolatus,  which  I  thought  peculiar 
in  a  species  of  this  genus.  The  ventrals  and  subcaudals  were  199  +  82 
(the  2nd  subcaudal  entire).  20  ventrals  were  placed  between  the  navel 
and  the  anal  shield.  The  scales  two  heads  lengths  behind  the  head 
were  21,  at  mid  body  23,  and  two  heads  lengths  before  the  vent  17. 

Simotes  amensis. 
I  obtained  16  examples.  Of  those  sexed  8  were  males,  7  females. 
One  brought  alive  struck  out  at  me  repeatedly  with  open  jaws,  but  in 
a  very  half-hearted  way,  for  it  never  inflicted  a  bite.  It  flattened  itself 
to  the  ground,  and  in  this  effort  the  quadrate  bone  must  have  been 
brought  strongly  into  action  ;  for  the  neck,  which  at  other  times  is  not 
apparent,  became  prominently  so  by  the  broadening  of  the  hind 
part  of  the  head. 

Another  live  one  I  played  with,  and  tried  to  get  to  strike,  but  it 
objected  to  facing  my  hand,  or  my  handkerchief,  and  refused  to 
menace.  When  'I  drummed  my  fingers  on  the  floor  in  front  it 
turned  and    endeavoured  to   escape.     It  inflated  its  body  in  a  peculiar 
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manner.     It  did  so  to  a  very  marked    extent,  preserving    the    contour 

of  its  body   in    the  effort,     One    could     feel    the     resiliency     offered 

by    the    column   of  air   within,   and   this    was  abruptly  defined  at  the 

l'dth  cross  bar.     Subsequently  on  dissecting  the    snake    the    lung    was 

found  to  extend  to  the  1.1th  cross  bar  only,  so  that  the  inflating  effort 

may   be  judged    from    this   to   be     considerable.     Whilst   trying    to 

catch  it  by  the   neck  it  very   cleverly   evaded    my   dashes  at  it,    but 

without   attempting   to    bite  me,  but  when  I  had  got  hold  of 

/        its  neck  it  somehow  made  a  vigorous  twist  and  buried  its  teeth 

f         into  the  soft  of  my  thumb,    producing   two  lacerations,  the 

pattern  of  which  I  reproduce  here.     These  bled  freely. 

Scale  characters. — One  specimen  had  the  anal  shield  entire.  Two 
others  had  fragments  detached  from  the  parietals,  which  some  might 
call  temporals.  This  last  abnormality  I  am  familiar  with  in  other 
species  of  this  genus.  In  one  example  the  loreal  was  absent.  All  the 
specimens  had  the  under  parts  unspotted,  and  thus  conformed  to 
Mr.  Boulenger's  variety  A  (Catalogue,  Vol.  I,  1894,  p.  230). 

The  cross  bars  were  picked  out  with  white  or  buff,  and  in  one 
instance  at  least  were  indented  in  the  median  line  in  front,  and  behind 
so  as  to  be  nearly  bisected. 

The  trisaggitate  marks  on  the  head  were  not  connected  by  a 
median  shaft  as  so  commonly  occurs  in  other  species  of  the   genus. 

Food. — None  had  recently  fed. 

Breeding. — On  the  22nd  August  two  specimens  were  brought  in, 
reported  to  have  been  climbing  the  same  wall  at  the  same  time,  and 
about  two  yards  apart.  They  proved  to  be  male  and  female.  In  the 
latter's  abdomen  I  found  four  imperfectly  developed  eggs,  two  in 
each    ovary.     Two    of   these    measured  i  of  an    inch,    and    the  others 

12  ^ 

20  of  an  inch.     One  small    and    one  large    one    in    each     ovary.     The 
disparity  in  size  suggested  the  possibility  of  superfo3tation. 

Another  captured  on  the  18th  August  contained  5  eggs  in    abdomina, 

8  7 

loo  inches  long  by  25  of  an  inch  broad. 

Two  specimens,  which  appeared  to  be  hatchlings,  were  obtained  in 
April,  but  I  have  little  hesitation  in  supposing  these  to  be  last  year's 
progeny  after  hibernation.  In  temperate  climates  I  have  on  other 
occasions  in  the  early  spring  found  snakes  little,  if  at  all,  larger  than 
at  the  time  of  their  production  late  in  the  autumn  months.  Fyzabad 
is  blessed  with  an  excellent  cold  season. 
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I  show  these  specimens  in  tabular  form 
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Killed  inside  house  at  night. 

19     ventrals  between    navel 

and  anal. 

Anal  entire.  Killed  in  a  well. 

Detached  fragment  of  parietal 
forms  a  pseudo  temporal. 


192    45 


381    52 

193  47 
193   45 

181  55 
195  50 
187    50 

182  52 
179  53 
189    50 


Contained  5  eggs  in  abdomina. 


Loreal  absent  on  both  sides. 
On  the  left  the  praefrontal 
meets  the  2nd  labial,  on  the 
right  it  fails  to,  and  the 
post  nasal  touches  the  prae- 
ocular.  A  detached  frag- 
ment of  the  parietal  forms 
a  pseudo  temporal.  Con- 
tained 4  eggs  in  abdomina. 


Hypsirhina  sieboldii. 

Of  the  12  examples  acquired,  8  were  males,  3  females,  and  one  was 
not  sexed. 

They  were  all  captured  during  or  subsequent  to  flood  time  in  August. 

Nearly  all  were  young  of  the  year,  at  least  ten  being  so.  Whether  the 
12f  inch  specimen  was  so,  is  very  doubtful,  I  am  inclined  to  regard  it 
as  a  second  year  specimen.  There  was  only  one  adult.  This  is  very 
probably  due  to  the  activity  of  this  species,  and  would  be  better  mani- 
fested by  the  adults  which  I  know  have  great  command  of  progress  in 
the  water. 

Many  of  the  young  were  brought  alive,  and  their  progress  on  land  is 
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remarkable.     Instead  of  moving  evenly  forward  by  a  series  of  bilateral 

undulations  like  most 
snakes,  progress  is  ef- 
fected by  a  unilateral 
effort,  the  body  about 
its  second  quarter  be- 
ing thrust  forward  on 
one  side.  This  done 
the  head  and  body  an- 
terior to  this  fold 
are  advanced,  and  the 
fold  thus  straightened, 
when  a  repetition  of  the  act  occurs,  the  fold  being  continually  thrust 
forward  on  the  same  side.  This  curious  manoeuvre  makes  it  appear 
that  the  snake  is  moving  sideways  as  will  be  seen  by  the  diagrammatic 
illustration  attached  (figure  A). 

If  hustled,  the  vehemence  with  which  the  coil  is  thrown  forward, 
makes  progression  appear  to  consist  of  a  series  of  leaps,  and  I  believe  I 
was  not  mistaken  in  supposing  that  the  effort  was  sometimes  so  vigorous 
that  the  body  actually  cleared  the  ground.  If  repeatedly  irritated  as  by 
tapping  the  tail  smartly,  a  game  which  amused  me  considerably,  the 
little  reptile  would  erect  itself,  poise  with  head  averted  and  jaws  open, 
exactly  as  a  pup  would  do  under  similar  circumstances  in  anticipation  of 
he  next  blow,  and  the  resemblance  was  so  strong  I  almost  expected  to 
hear  an  accompanying  warning  growl.  It  strikes  with  great  pluck  and 
determination,  and  I  had  to  be  very  smart  to  avoid  being  bitten. 

Another  specimen  when  not  anticipating  repeated  blows,  but  acting 
on  the  defensive,  lay  closely  crouched  to  the  ground,  especially  in  the 
hind  part  of  the  body.  It  then  lay  and  dilated  itself  with  its  head  on 
the  ground  retracted  into  a  side  loop  touching  the  first  coil  of  the  body. 
When  teased  it  struck  upwards  very  fiercely,  retracted  the  head  almost 

instantaneously,  and  whisked  its  body 
round  so  as  to  lash  with  its  tail,  and 
then  took  up  an  exactly  reverse  posi- 
tion. A  repetition  after  some  time 
caused  a  reversion  of  the  same  man- 
oeuvre and  the  body  then  resumed  its 
original  position.  This  I  have  shown 
Fig.— B.  diagramatically  (figure  B). 


NOTES  ON  SNAKES  COLLECTED  IN  FYZABAD. 


119 


The  physiognomy  of  the  snake  is  unpleasant  from  the  underhung 
condition  of  the  lower  jaw.  Though  the  majority  were  caught  in  or 
beside  the  water,  two  at  least  were  reported  to  have  come  into  habita- 
tions. Many  habitations  though  some  distance  from  the  river  are 
connected  by  deep  drains  which  in  flood  time  would  serve  as  conduits 
inland,  and  which  after  a  subsidence  would  be  cut  off  from  the  river, 
and  might  lead  to  overland  excursions  in  the  endeavour  to  regain  their 
1 1 roper  haunts. 

Food. — One  had  swallowed  a  fish,  and  another  a  frog. 

Breeding. — The  season  was  evidently  over,  and  the  young  by 
August  already  launched  abroad. 

Colour. — It  is  curious  that  in  this  snake  the  bars,  which  of  course 
are  developed  independently  on  each  side,  nearly  always  fail  to  meet 
their  corresponding  fellows  on  the  middle  of  the  back  ;  and  in  this 
respect  it  differs  from  other  barred  or  banded  snakes  like  the  Bunga- 
rums  and  Lycodons  where  the  failure  to  meet  is  quite  unusual. 

I  append  a  table  of  the  specimens. 
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Dipsadomorphus  trigonatus. 

15  specimens  were  brought  in  to  me,  8  females,  5  males  and  the 
remaining  2  were  not  sexed. 

Food. — The  only  one  that  had  recently  fed  contained  a  lizard  in  the 
stomach,  probably  one  of  the  genus  Calotes. 

Breeding. — 3  females  were  found  egg-bound  in   July  and  August. 

The  following  is  the  detail  of  the  specimens : — 
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Tail  docked. 


Much  decomposed. 

Do. 

2nd  subcaudal  entire.  Only 
the  4th  and  5th  labials 
touch  the  eye. 

Cut  up  by  mowing  machine. 

5  eggs    in  ahdomina,  ^y  long. 

A  lizard  in  stomach  (Calotes 

sp.) 
3  eggs  in  ahdomina  ^%"  long. 


Psammophis    leithii. 
I  obtained  a  single  specimen  whilst  encamped  near  Rae  Bareilly.     It 
was  a   female  2  feet  If   inches  long,  the  tail  7|  inches.     It  was   quite 
typical.     The   ventrals    and   subcaudals  were     170  +  95.     It   had   fed 
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on   a  mouse.     I  have  alluded   to  this   specimen  in  a  previous   note   in 
this  Journal  which  extends  the  habitat  previously  recorded  * 

Psammophis  condanarns. 

Of  23  specimens  that  came  into  my  hands  16  were  females,  6  males* 
and  1  was  not  sexed.  The  living  examples  were  active,  vivacious, 
and  not    backward  in  the  use  of  their  teeth. 

The  species  appears  to  me  to  be  subarboreal  in  habit. 

Food. — One  had  eaten  a  frog,  and  two  others  a  skink  (Mabuia 
spec  ?). 

Breeding. — Two  were  reported  to  be  found  in  company  on  the 
27th  of  August,  but  one  only,  a  female,  was  captured. 

Scale  characters. — The  two  last  ventrals  were  bifid  in  one  example. 
The  labials  were  9  with  the  4th  and  5th  touching  the  eye  in  two 
specimens.     I  give  a  list  in  detail. 


Q 


Scales. 

-CI 

rC  += 

+^> 

■".  a 

-<<n 

0<J  S 

Tfl 

a  a 

a  t> 

a>  <d 

o> 

tt) 

"~  .a 

^ 

bo 

c3 

3 

..    -t-> 

T3 

O 

-a  o 

IS 

m 

'3 

ID 
> 

Si 

a 

^ 

Remarks. 


1905. 
10th  July       ... 
1 3th  November. 

1906. 
21st  March     ... 
10th  July 
6th  August  ... 
Do. 
Do. 
7th  August  .. 
8th  August  .. 

Do. 
11th  August  .. 


9 
9 

$ 

9 
9 

9 
9 

9 
9 
$ 


V     8| 


:;;// 


3' 
2' 
1' 
1' 
1' 

2' 
2' 
1' 


Onll 

°8 


13// 
^8 


Of" 


AXII 
*2 


7i'/ 
'2 


log" 


71« 


4  a" 

*8 


°8 


2  7// 

°8 


8i" 


174 

84 

17 

17 

13 

180 

83 

17 

17 

15 

178 

92 

17 

17 

13 

185 

87 

17 

17 

13 

188 

84 

17 

17 

13 

180    90 

17 

17 

13 

187 

88 

17 

17 

13 

•  •  • 

176 

•  •  • 

88 

17 

17 

13 

? 

... 

17 

17 

13 

180 

92 

17 

17 

13 

A  skink  eaten. 


Labials  9  on  right  side,  5th 
and  6th  touching  the  eye. 


A  skink  in  gastro. 

12     ventrals    between  the 

navel  and  anal  shield. 
Decomposed. 


Tail  imperfect. 

Labials  9  on  left  side,  the 
5th  and  6th  touching 
the  eye. 


16 


This  appears  on  page  203  of  this  issue. 
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-a" 
a 

CD 

1-3 

'3 

H 

00 

"3 

CD 

0Q 

a 

Scales. 

6 

a 

.a 

CD     0) 

■—.a 

T3    (D 

cS  ■*> 

u>  "** 
^   cc) 

CM 

0 

£  > 

Qv 
'""'    CD 

co  '-; 
^  «2 

CU 

Remarks. 

1906. 

14th  August  ... 

9 

2' 

3" 

3i" 

? 

•  •  • 

17 

17 

13 

Tail  imperfect. 

Do. 

$ 

2' 

or 

6" 

■  ■• 

... 

17 

17 

13 

17th  August  ... 

9 

1' 

10" 

5|" 

177 

88 

17 

17 

13 

Do. 

$ 

1' 

ior 

r,  ;>  // 

0  8 

180 

87? 

17 

17 

13 

Tail  slightly  imperfect. 

18th  August   ... 

$ 

3' 

i" 

8f" 

177 

823 

17 

17 

13 

Do.        do.        do. 

Last  two  ventrals  bifid. 

Do. 

9 

1' 

8§" 

5£" 

18( 

87 

17 

17 

13 

Do. 

9 

2' 

6i" 

4" 

18C 

9 

17 

17 

13 

Tail  imperfect. 

19th  August  ... 

$ 

1' 

03» 
Z4 

°2 

179 

82 

17 

17 

13 

10  ventrals  between  navel 
and  anal  shield. 

20th  August  ... 

9 

3' 

H" 

9#" 

180 

85 

17 

17 

13 

A  frog  in  gastro. 

22nd  August  ... 

9 

2' 

6h" 

6^" 
u8 

... 

... 

17 

17 

13 

27th  August  ... 

$ 

1' 

nu 

H" 

177 

83 

17 

17 

13 

Do. 

9 

1' 

71// 

'  8 

8" 

... 

... 

... 

... 

... 

Reported  in  company  with 
another  which  escaped. 

Bungarus  icalli. 

This  new  species  was  figured  and  described  in  an  earlier  issue  of  this 
Journal  (Vol.  XVII,  p.  608).     I  obtained  8  specimens. 

Bungarus  candidus. 

Of  62  specimens  58  were  sexed,  S3  were  males,  and  25  females. 

A  large  number  were  found  in  or  about  habitations  and  chiefly  at 
night. 

Food. — Young  seem  to  rely  upon  the  little  blinclsnakes  ( Typhlops  bra- 
minus)  for  subsistence,  but  older  examples  though  frequently  ophio- 
phagous  exhibit  very  catholic  tastes  in  the  choice  of  food.  Young 
mammals,  toads,  frogs,  and  once  a  young  monitor  lizard  were  devoured. 

Breeding, — The  young  began  hatching  in  July. 

Scale  characters. — In  at  least  three  specimens  the  2nd  supralabial 
was  divided  into  an  upper  and  a  lower  part. 
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Colour. — The  vast  majority  of  specimens  were  coal-black  with 
the  usual  white  linear  arches  over  the  back  disposed  in  pairs,  and  most 
conspicuous  in  the  latter  half  of  the  body. 

Six  examples  were  blackish -brown,  calling  to  mind  the  coloured 
figure  of  this  snake  in  Fayrer's  work,  which  I  had  always  considered  a 
poor  plate,  and  still  think  a  misleading  one,  as  this  colour  variety  h 
distinctly  rare.     I  never  saw  it  before. 

Oue  specimen  was  coloured  very  peculiarly,  the  hue  might  be  likened 
to  that  of  dun  as  applied  to  a  horse,  otherwise  as  in  the  case  of  the 
brownish  specimens,  the  white  arches  were  typical  of  the  common 
Indian  variety.     I  append  a  detailed  list  of  the  specimens. 


Date. 

| 

i 

.   1 

M 

m    | 

Length, 

i 

i 

•   i 

Vontrals. 

r 

m 

"a 

a 

re 
0 

s 

Remarks. 

1905. 

? 

9 

... 

... 

210 

43 

20th  April      ... 

8 

OJ      01" 

5|" 

212 

48 

In  lucerne  bed  by  stables. 

27th  April       ... 

$ 

2'      i>" 

4  xii 

212 

49 

2nd  supralabial  divided  (}). 

23rd  May 

$ 

3'      8" 

K3H 
J8 

211 

48 

In  deep  well  in  the  water. 

26th  June 

$ 

3'      4" 

K3« 
°3 

211 

49 

Killed  in  stable  at  dawn. 

6th  July 

9 

3'      6" 

P.  Ill 
° \ 

206 

46 

Killed  by  chowkidarin  Cavalry 
Mess. 

7th  July 

9 

2'      1" 

o2 

205 

49 

Seen,  and  caught  on  ceiling 
cloth. 

Do. 

$ 

V  11  J" 

97// 
^8 

213 

44 

Stomach  contained  a  frog. 

13th  July 

9 

2'  11£" 

13" 
*4 

211 

49 

23rd  July 

$ 

4'    \\" 

ft  i" 
°2 

207 

48 

3rd  October    ... 

9 

V    3|" 

2" 

201 

48 

In  brickwork  of  well. 

23rd  October... 
24th  October  ... 

2'      2" 
about 
3'       6" 

... 

•  •  • 

... 

In  water  in  garden  catchpit. 

25th  October  ... 

$ 

2'    8£" 

... 

•• 

... 

Killed  in  Native  Officers'  Quar- 
ters, 8  p.m. 

3rd   November. 

$ 

3'      6" 

K3H 
°8 

214 

46 

Killed  in  godown.  A  frog  in 
stomach. 
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Date. 

00 

PI 
o 

1-1 

(3 

H 

m 

i— » 
C3 

OS 
c? 

.n 
=s 

CO 

* 

Eemarks. 

1906. 

17th  June 

$ 

2'    34/' 

°8 

210 

49 

Killed  in  water  in  catchpit  of 
garden. 

21st  June 

S 

V  lOf 

3" 

213 

49 

A  young  Varan  (V.  flaveseens) 
in  gasiro,  Brownish-bl  a  c  k 
colour  variety. 

23rd  June 

$ 

3'   10" 

°8 

211 

50 

2nd  supralabial  divided  (j). 
A  toad  (Bufo  andersonii)  in 
stomach.  Killed  in  officer's 
bungalow  at  night. 

28th  June      ... 

9 

11|" 

... 

205 

46 

Killed  outside  officer's  bath- 
I'oom,  7  a.m 

1st  July 

9 

3'    H" 

... 

... 

... 

Killed  in  house  in  Fyzabad 
City. 

4th  July 

9 

i'  nr 

Q  1// 
°4 

•  •  • 

•  •• 

Killed  in  Fyzabad  Club. 

5th  July 

9 

2'     3|" 

Q  I// 
°2 

■  •  • 

... 

Killed  in  house  in  Artillery 
bazaar  at  night. 

7th  July 

9 

3'     0£" 

J8 

Killed  in  officer's  kitchen  at 
night.  A  musk  rat  (Crocidura 
cceraleus)  in  stomach.  Pecu- 
liar light-coloured  specimen. 
(Dun  as  applied  to  horse.) 

Do. 
Do. 

9 
9 

11|" 
llf" 

1  i" 
X2 

•  •• 

•  •• 

... 

f  Both  found  together  in  veran 
•>      dah  of   Civil  Lines.     Just 
1,     hatched. 

9th  July 

$ 

?,'     2i" 

5" 

208 

46 

Killed  in  verandah,  Supply  and 
Tiansport  Lines.  Brownish- 
black  variety. 

Do. 

$ 

1'     8  J" 

... 

... 

■  •  • 

11th  July       ... 

$ 

4'     0£" 

K5« 
°8 

214 

49 

Killed  in  water  in  catchpit  of 

Mess. 

Do. 

... 

nr 

... 

... 

•  •  • 

17th  July       ... 

9 

1'     2iM 

... 

•  •  • 

... 

18th  July       ... 

1 

i'  Hi" 

1     ... 

... 

*•• 

Killed  in  Cantonment  Hospital. 

19th  July       ... 

$ 

i 

3'     3£" 

... 

... 

... 

Killed  at  night  in  Fyzabad 
City. 
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Date. 


to 
n 

►J 


OQ 

EC 

C3 

E3 

(-4 

c3 

ri^l 

£ 

.O 

c3 
H 

!> 

ao 

Remarks. 


1906. 
19th  July 


Do. 


...    9 


20th  July 

21st  July 
22nd  July 

23rd  July 

24th  July 
25th  July 

Do. 

27th  July 

Do. 

28th  July       ... 

Do. 

31st  July 

Do. 

1st  August     .. 


9 
$ 


$ 
$ 

9 
$ 


$ 
$ 
$ 

9 


1'    H" 


1      1^" 

1  18 


1'        If 


r   0' 


i'    w 


1  I        1  -All 


II' 


y   9k" 


V     2i" 


Q/        93'/ 

o       -4 


3'     7±* 


2'  10" 


1'  1H" 


1'   1" 

...  ! 

3'     0£" 

... 

1'  11|" 

•  •  • 

3'     7|" 

4 

... 

Killed  in  house.  A  blind  snake 
(Typhlops  braminus)  3f" 
lying  full  length  in  the 
stomach. 

Killed  withiii  two  yards  of 
last. 

Killed  close  to  where  the  last 
two  were  killed.  A  small 
callow  young  mammal  in 
stomach  (shrew  ?). 


A  Typhlops  braminus,  4|"  long, 
in  stomach.  Killed  in  ser- 
vant's house. 

A  Typhlops  braminus,  2|"  long, 
in  stomach.  Killed  in  a 
house  in  city. 

Killed  in  officer's  stables  at 
dawn. 

Killed  in  R.  A.  Mess.  Two 
small  Typhlops  braminus  and 
a  small  frog  in  stomach. 

Killed  in  servant's  godown. 


Killed  in 
Lines, 
variety. 


compound   in    Civil 
A      brownishJolack 


Killed  in  house.  A  toad  (Bufo 
andersonit)  in  the  stomach. 

Killed  in  Police  Officer's  house. 
Two  snakes  (Typhlops  brami- 
nus), 4i"  and  5^"  long.  Lay 
fully  extended  in  stomach. 

A  snake  (Typhlops  braminus)  in 
stomach. 

Killed  in  village  house.  The 
bones  and  hair  of  a  mammal 
in  the  stomach. 
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Date. 


1906. 
2nd  August 


m 

•— » 

GD 

CO 

•a 

cs 

•5, 
n 

'3 

a 

ID 

B 

3 

1    M 

1-1 

E"1 

t> 

6th  August  .. 

Do. 

7th  August  .. 

8th  August  .., 

0th  August  .. 

10th  August  .., 
11th  August  ... 
18th  August  .., 
19th  August  .„, 


23rd  August 


Do. 

28th  August 
29th  August 


9 
9 
$ 
$ 
$ 

$ 

9 
$ 
$ 
$ 

9 
$ 


4'     0' 


1'  11 1" 

i'    U" 


4'     4|" 


2'  6" 

2'  6" 

3'  7" 

2'  8j" 

1'  5{" 

2'  84/' 


$        2'  10§" 


Eemaeks. 


Killed  on  entering  a  house. 
The  stomach  contained  the 
scales  of  a  snake,  and  the 
extreme  2  inches  of  the  tail 
tip  heing  undigested  per- 
mitted me  to  identify  it  as 
another  krait  (#.  ivalli). 


Killed  in  a  house. 

Reported  found  in  a  tree  ;  tho 
height  indicated  about  20 
feet. 

Brownish-black  colour  variety. 
2nd  supralabial  divided  (j). 


Brownish-black  colour  variety . 
Killed  in  Saddar  Bazaar.  The 
stomach  contained  6  blind 
and  callow  young  mice. 

Brownish-black  colour  variety. 


Nala  tripudians. 

Of  39  specimens  that  came  into  my  hands,  19  were  males,  17  females, 
and  3  were  not  sexed. 

During  the  hot  weather  a  cobra  got  into  a  quailery  at  night.  13 
<j  nails  were  found  dead  scattered  about  the  floor  in  the  morning  and  a 
cobra  was  found  in  the  enclosure  with  a  quail  in  its  stomach. 

The  cobra  brought  to  me  on  the  7th  August  1906  was  captured 
under  somewhat  amusing  and  novel  circumstances.  On  the  night  of 
the  5th  August  it  came  into  a  native  house,  found  its  way  into  a  hen 
coop,   and  killed  the  hen  and  six  chickens.     Three  of  the  latter  it   ate. 
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Plate  I. 


Fig.  1. 


Fig.  2. 


Fig.  3- 


Fig.  If. 


Fig.  5. 


Fig.  6. 


F.  Wall,  del. 

VARIATIONS   IN    THE    MARKINGS    OF   THE    HOODS    OF   COERAS. 
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:md  subsequently  disgorged  1  am  told.  The  incensed  household  agreed 
to  sit  up  on  the  night  of  the  6th  and  had  a  fish  hook  baited  with  a 
frog  to  tempt  it.  About  o  a.m.  the  cobra  emerged,  tackled  and 
swallowed  the  frog  to  the  great  satisfaction  of  the  revenge- seeking 
inmates  of  the  house  who  promptly  despatched  it.  When  brought 
to  me,  and  cut  open,  sure  enough  a  large  frog  was  in  the  stomach 
still  attached  to  a  fish  hook  that  would  have  held  a  mugger,  and  the 
line  was  issuing  from  the  snake's  mouth. 

Breeding. — I  obtained  no  gravid  females,  but  young  were  hatching 
in  July. 

Food. — Rats  were  frequently  taken,  but  toads  and  frogs  also. 

Colour. — The  most  striking  point  of  interest  to  me  was  the  variation 
exhibited  by  the  specimens  in  colour  and  especially  in  hood  markings. 
Most  of  the  specimens  I  placed  in  Mr.  Eouleuger's  Category  "  A  a  " 
(Catalogue,  1S9G,  Vol.  Ill,  p.  381).  It  will  be  seen,  however,  that 
many  of  the  specimens  were  so  peculiarly  marked  that  the  scheme  laid 
down  in  that  authority's  work  made  it  impossible  to  know  with  which 
to  include  them. 

Every  amateur  photographer  of  many  in  cantonments  had  his 
camera  out  of  order  whenever  I  got  a  specimen  I  wanted  to  take 
a  faithful  record  of.  I  have,  however,  roughly  sketched  the  hood  marks 
of  many  as  they  came  in,  and  these  I  hope  will  be  of  some  use  in 
showing  their  great  variation. 

In  addition  I  give  other  details  in  tabular  form  of  the  specimens. 
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X 

C3 
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IN 

Ph 

Remarks. 


1905. 


$ 

•  •  • 

189 

GO 

2^ 

21 

15 

Wheat.... 

9 

4'    1£" 

0 

... 

... 

26 

21 

15 

Blackish. 

9 

2'    0{" 

4.1" 

193 

58 

9 

2:'» 

15 

Do. 

Hood  marks  as  in  fig.  10. 

Tail  docked.  A  large 
rat  in  stomach.  Hood 
marks  as  in  fig.  5. 

Lower  temporal  touches 
5th.  6th  and  7th  su- 
pralabials. 
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Date. 


Scales 

• 

^; 

VI 

00 

J3 

A 

A 
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-*J 

ctT; 

sa_^ 

o 

n 

00 

DC 

a 

00 
i— I 

~ 

^3 

>> 

T3 
O 

T3 

a  a 

3S    O 

J3  o> 

fcD 

a 

ea 
> 

ID 

o 

0) 

1-3 

t> 

3 

3 

IN 

Ph 

Remarks. 


1905. 


26th  June 
27th  July       ... 
1st  July 

2nd  July 
21st  July 
24th  July 
26th  July       ... 

6th  October... 

20th  November 

1906. 
21st  June 

26th  June 

27th  June 

30th  June 
3rd  July 


3 

9 

$ 
9 
$ 


3'    0" 


4'    2£" 


2'    Qi-" 


2'    5f" 


3'  10" 

4'  1" 

3'  8" 

3'  9" 

4'  4" 

2'    3" 
3'  10" 

3'  10  i" 


4'    Of" 


$    4'    5'' 


73// 
'4 


41" 

*8 


ill" 

's 


H" 


188 

187 
187 


64 

59 
55 


184    60 


184 
188 

193 

187 

191 

189 


58 


25 


25 


21 

23 
23 


25      23 


55 
59 

58 
59 


176 


42 


24 

25 
25 
25 
25 

25 


23 
23 
23 
23 
23 

23 


23 


23 


25 


23 


21 


21 


15 

15 
15 

15 

15 
15 
15 
15 
15 

15 


15 


15 


14 


Mottl  e  d 
dun. 


Black 

mottled, 

Black 
&  dun 

Light 
plum- 
beous. 

Dun. 

Blackish, 

Do.    ... 

Do. 
Black  ... 


Khaki  .. 

Black  .. 

Do.    .. 

Wheat.. 

Black  .. 
Do.     ... 


Found  attacking  a  m; 
na's  nest.  Hood  marl 
as  in  fig.  2. 

Hood  marks  very  0] 
scure. 


Hood  marks  as  in  fig. 


A  rat  in  the  stomach. 
Hood  marks  as  ia  fig.  1 


A  very  indistinct  bii 
ocellus,  with  no  whil 
marks. 

Hood  marks  as  in  fig.  1! 


Binocellus  very  ol 
scurely  suggested. 

A  toad  {Bufo  andersoni 
in  the  stomach. 

Tail    docked.      Hoo 
marks  almost  identic* 
with  fig.  9. 

Indistinct  but  perfec 
binocellus.  A  ver 
large  rat  in  the  stom 
ach. 

Two  ocelli  with  imper 
feet  black  delineatioi 
around. 
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Blackish 
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Pale  kha 
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Do. 

Black  .., 
Do.     ... 

Blackish 

Dark 

khaki. 

Blackish 

brown 

Blackish. 

Do. 

Do. 


aki. 


Khak 

Do. 

Black  .. 

Mouse 

colour. 

Blackish 


Stone 
colour. 


Ocelli  with  well-defined 
white  spectacle 
though  not  outlined 
black. 

Binocellus  as  in  fig.  1. 
Do.  A  toad 

(Bufo  andersonii)  in 
stomach. 

Hood  marks  as  in  fig.  1 
but  without  the  two 
black  arcs  over  the 
ocelli.  Two  toads 
{Bufo  andersonii)  in 
stomach.  One  swal- 
lowed breach  first. 

Hood  marks  as  in  fig.  11. 

Hood  marks  as  in  fig.  8. 


A  large  rat  in  stomach. 
Hood  marks  as  in  fig.  1. 

A  rat  in  stomach. 
Very  perfect  binocellus, 

see  fig.  4. 
Hood  marks  like  last. 

Hood  marks  as  in  fig,  4. 

A  rat  in  the  stomach. 

Hood  marks  as  in  fig.  6. 

Well-defined  binocel- 
lus (fig.  4). 

Almost  perfect  bin- 
ocellus (fig.  3). 

Hood  marks  like  last. 

Binocellus  very  ob- 
scure. 

Hood  marks  as  in  fig.  7. 

Hood  marks  as  in  fig.  3. 
These  two  were  killed 
in  the  roof  of  a  house 
close  together. 

Hood  marks  as  in  fig.  3. 
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ON  A  NEW  GENUS  AND  SOME  NEW  SPECIES  OF 

ACULEATE  HYMENOPTERA  COLLECTED  BY 

LIEUT.-COL.  0.  G.  NURSE  IN 

BALUCHISTAN. 

BY 

P.  Cameron. 
{Continued  from  page  1012  of  Vol.  XVII.') 
Anthophila. 

Plesiopanurgus,  gen.  nov. 
Radial  cellule  reaching  to  the  base  of  the  apical  third  of  the  space  between 
the  stigma  and   apes  ;    apes  of   radius   oblique,   rounded.     Stigma    not  much 
thicker  than  the  costal  nervure,  sharply  pointed   at  the  apex.     1st  abscissa  of 
cubitus  nearly  as   long  as  the    2nd  ;   the   recurrent  nervures   distant   from  the 
transverse  cubitals.     Trophi  long — longer  than  the  head   and   thorax  united  ; 
labial  palpi  4-jointed  ;    the    1st  joint  not  quite  so  long  as  the  2nd  ;  the   3rd 
distinctly  shorter  than  the   1st  ;  the  4th  minute  ;  ocelli   in    a  curve,  the  middle 
placed  very  shortly  in  front  of  lateral.     Eyes  large,  reaching  to  base  of  man- 
dibles.  Labrum    large,   broadly    depressed    in    the    centre,   the    apex    raised. 
Mandibles  long,  edentate  ;  calcaria  and  claws  simple.     Pubescence  dense,  much 
denser  and  longer  in  the  <£  than  in  the  $  ;   the  abdomen  in  the  latter  without 
distinct  hair  fringes  above,  the  apical  segments  densely  covered  with  long  hair  ; 
the  pygidium  bare,  triangular.     The  pubescence  on  the  $  is  much  longer  and 
denser  all  over  than  it  is  in  the  9,  but  more  especially  on  the  legs  and  abdo- 
men ;  it   is   also    larger,   more   stoutly   built,  the   head  also  being  larger   and 
wider  ;  structurally  it   differs  in  the   sides  of   the  pronotum  forming  a  large, 
oblique  projection,  narrow   at    the   top,    becoming   widened    gradually  below. 
The  antennae  are  very   different   structurally  in  the   $    from  what   they  are  in 
the  $  ;  the  scape  is  much  stouter,  swollen,  of  almost  equal  width  throughout^ 
about  3  times  longer  than  thick  ;  the    last    joint  is  longish,  broad  at  the  base, 
becoming  abruptly  narrowed  on  the  apical   half,  into   a  narrowed,  cylindrical, 
slightly  curved   projection  ;  the  scape  is   almost   double  the    thickness   of  the 
flagellum.     The  penultimate  ventral  segment  at  apex  is  raised  semicircularly  in 
the  middle  at  the  base.     The  sides  of  the  metanotum  in   the  $    form  a  broad 
semicircular  projection  ;  the  9    h;is  them  rounded  gradually  from  the  top  to 
the  bottom.     If  the  sexes  of  the  species    here   described  are  correctly  united, 
then  the  $  is  much  larger,  stouter  and  has  a  much  larger  and  wider  head  than 
the  9 ,  the  head  in  the  latter  not  being  wider  than  the   thorax.     The  eyes  in 
the  $  are  more  distinctly  narrowed  above  than  they  are  in  the  9 . 

This  genus  belongs  to  the  Panwgido',  a  group  new  to  the  Indian  Fauna. 
The  $  may  be  easily  known  by  the  peculiar  form  of  the  antennas  and  of  the 
prothorax.  In  the  tables  of  Ashmead  the  genus  comes  close  to  Panurgus 
(Trans.  Am.  Ent.  Soc.  XXV.,  p.  85)  which   has   the    1st   joint    of   the   labial 
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palpi  much  longer,  the  last  being  also  longer,  being  nearly  as  long  as  the 
following  3  united/  the  claws  are  cleft,  and  the  antennal  scape  in  the  $  is  not 
greatly  thickened,  nor  the  last  joint  greatly  narrowed. 

Plesiopanurgus  cinerarius,  sp.  nov. 

Black,  the  pubescence  cinereous,  almost  white  in  the  $  ;  the  head  closely 
punctured,  the  clypeus  more  strongly  and  less  closely  than  the  front  and  ver- 
tex ;  these  are  more  strongly  punctured  in  the  centre  than  the  sides  ;  the  de- 
pressed centre  of  labrum  closely  longitudinally  striated.  Thorax  opaque, 
closely  punctured,  the  metathorax  more  strongly  than  the  rest,  the  punctures 
in  the  centre  of  metanotum  running  into  reticulations  ;  the  abdomen  is  more 
shining,  much  more  finely  punctured,  with  the  apices  of  the  segments  smooth  : 
the  pygidium  bare,  opaque,  impunctate,  the  hair  surrounding  it  reddish. 
Calcaria  and  the  long  hairs  on  the  metatarsus  black.  Wings  clear  hyaline, 
nervures  and  stigma  black.  Tegula)  moderately  large,  black  to  piceous.  The 
metanotum  in  the  $  is  more  distinctly  reticulated  all  over.  The  hair  all 
over  is  longer  and  denser  than  it  is  in  the  9 ,  but  more  especially  on  the 
head  and  metanotum  ;  that  on  the  $,  however,  may  be  rubbed  off.  $  and   £. 

Length  $  8  mm.  ;   $  9  mm. 

The  face  in  the  $  is  broadly  raised  in  the  centre,  reminding  one  of  Lithvr- 
gus  ;  the  head  is  larger  and  broader,  apart  from  the  longer  hair  giving  it  a 
broader  appearance.  The  base  of  the  metatarsus  in  both  sexes  is  narrower 
than  the  apex  of  the  tibise.  The  anterior  spur  is  curved,  the  apex  narrowed, 
with  a  short  spine  at  the  base.     The  antennae  in  both  sexes  are  short. 

Taken  at  Quetta,  Baluchistan,  by  Lieut.-Col.  Nurse,  who  is  satisfied  that  the 
specimens  I  have  described  are  the  sexes  of  one  species. 

Diplopteka. 

Foliates  gallicus,  Linn. 
Black,  with  the  following  yellowish  orange  markings  ;  clypeus,  mark  at  base 
of  mandibles,  2  small  marks  at  the  end  of  the  antennal  keel,  a  mark,  narrowed 
in  the  middle,  at  the  eyes,  between  the  antennae  and  clypeus  a  curved  mark, 
narrowed  gradually  laterally  over  the  antennae,  a  broad  line  on  the  upper  half 
of  the  eye  orbits,  a  line  in  the  centre  of  pronotum,  broadly  dilated  on  the 
basal  half  of  propleurse  and  continued  as  a  narrow,  irregular  line  along 
the  top  of  pronotum,  tegulas,  a  large  conical  spot  below  them,  2  short  lines 
in  centre  of  mosonotum,  2  spots  (sometimes  united)  on  basal  half  of  scutellum, 
the  outer  side  the  longer,  a  spot  on  the  outer  side  of  post-scutellum,  a  large 
triangular  spot  on  the  sides  of  metanotum,  the  outer  side  more  rounded  than 
the  inner,  the  top  with  an  irregular  incision,  a  small  triangular  spot  in  front  of 
hind  coxae,  the  apex  of  1st  abdominal  segment  broadly,  the  base  in  the  centre 
with  a  triangular  incision,  the  apical  two-thirds  of  the  2nd,  the  centre  at  the 
base  with  a  large  triangular  incision,  trilobate  at  the  apex,  and  the  apices  of  the 
others,  except  for  broad  black  bands,  trilobate  at  the  apex,  and  the  apices  of 
the  2nd  and  following  ventral  segments  (the  apices  of  the  black  bands  trilo- 
bate) and  the  apices  of  the  femora,  the  tibiae  and  the  tarsi  orange  yellow,  the 
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apices  of  the  latter  3  tinged  with  fulvous-orange.     Antenna?  reddish  orange, 
the  scape  black  above,  yellow  below.     Wings  fuscous-hyaline,   the  costa  and 
stigma  reddish  fulvous,  the  nervures  black.      $ 
Total  length  14  mm. 
Quetta.     March,  April  and  May. 

Clypeus  smooth,  slightly  but  distinctly  longer  than  broad,  the  apex  broadly 
rounded.  Malar  space  distinct,  twice  the  length  of  the  antennal  scape.  Tem- 
ples nearly  as  long  as  the  top  of  the  eyes,  roundly  narrowed.  Occiput  only 
thinly  margined  on  upper  half.  Head,  pro-  and  mesonotum  without  a  distinct 
puncturation  ;  the  propleurse  finely  closely  striated.  Ocelli  in  a  triangle,  the 
hinder  separated  from  the  eyes  by  double  the  distance  they  are  from  each 
other.  The  yellow  colour  is  paler  than  with  any  European  specimen  I  have  seen. 
As  the  specimens  taken  by  Col.  Nurse  are  uniform  in  colouration,  I  have 
given  a  description  of  them,  as  they  may  form  a  local  race.  The  species  is 
found  at  the  opposite  end  of  the  Himalayas  at  G-ilgit.  The  chief  distinction,  as 
compared  with  normal  examples,  lies  in  the  much  greater  extension  of  the 
yellow  on  the  pro-  and  metanotum. 

Eumenes  affinissima,  Saus.,  race  quettaensis,  n. 
An  Eumenes  taken  at  Quetta  from  May  to  July  appears  to  form  a  distinct 
race  of  affinissima  or  of  promifomis  ;  if  affinissima  is  not  distinct  from  the  latter. 
The  Quetta  race  has  a  total  length  of  13  mm. ;  its  head,  thorax  and  abdominal 
petiole  are  densely  covered  with  long  pale  hair,  the  2nd  segment  with  pale  pile. 
The  following  marks  are  bright  yellow  :  clypeus,  apex  of  labrum,  underside  of 
antennal  scape,  antennal,  keel  (it  is  wide  and  long),  a  short  narrow  line  behind 
the  eyes,  the  base  of  pronotum,  the  mark  occupying  the  basal  half  of  the  sides 
of  pleurae,  a  conical  mark  below  the  tegulse,  tegulse,  basal  half  of  scutellum,  the 
mark  varying  in  size  and  united  or  divided,  post-scutellum,  sides  of  metanotum 
broadly,  2  small  marks  beyond  the  middle  of  petiole,  a  line  on  its  apex,  a  large 
oblique,  broad  spot  on  the  sides  of  the  2nd  segment  at  the  base,  a  broad  band 
on  its  apex,  broadly,  roundly  dilated  in  the  centre,  and  with  an  incision,  dilated 
at  the  apex,  in  its  centre,  the  apices  of  the    other  segments  broadly  (the  black 
basal  bands  with  3  dilatations),  a  greater  or  a  smaller,  somewhat   semicircular 
mark  on  the  apex  of  the  2nd  ventral  and  the  apices  of  the  others.     Puncturation 
strong  and  close  ;   the  1st    abdominal   segment    is   coarsely    closely   punctured 
above,  the  sides  are  more  shining  and  only  weakly,  sparsely  punctured  ;  the  2nd 
is  closely  less  strongly,  more  uniformly  punctured  ;  its  apex  is  slightly  broadly 
depressed.     The  black  part  of  the  2nd  segment  may  have,  in  the  centre,  a  short 
triangular  projection,  with  a  separated  black  spot  near  the  apex  ;  or  this  spot 
may  be   united  to  the  basal  projection.     Clypeus  slightly  longer  than  wide,  its 
apex  with  a  distinct,  but  not  very  deep  rounded,  incision.     Sides  of  metanotum 
broadly   rounded,   the    central   furrow   shallow  ;  the   apex  of   post-scutellum 
gradually  broadly  rounded. 

I  have  not  a  typical   example  of  affinissima  for  comparison,  but  as  regards 
punetatus,  Sauss,  apart  from  the  difference  in  colouration,  there  is  a  well  marked 
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difference    in  the  form  of  the  post-scutellum  :    in  punctatus  it   forms  a   broad 
triangle,  i.e.,  its  apex  becomes  gradually,  obliquely  narrowed  to  a  point  in  the 
centre  ;  in  the  present  form  it  is  broadly  rounded,  not  narrowed  to  a  point. 
Odynerus  (Ancistrocerus)  leucospilus,  sp.  nov. 
Black,   the   clypeus,  mandibles    except   the   teeth,   a    large    frontal    mark, 
narrowed  below,  its  length  more  than  the  width   at  the  top,  a  broad  line  on  the 
lower  part  of  the  eye  orbits,  underside  of  antennal  scape,  a  broad  line  on   the 
upper   two-thirds  of  the  eye  orbits,  a  broad  mark  on  the  pronotum,  leaving  a 
triangular  black  mark  on  the    apex,  a  broad   mark,   transverse  above,  rounded 
below,  under  the  tegulse,  almost  touching  them,  tegulas,  basal   three-fourths  of 
scutellum,  sides  of  metanotum  broadly,  a  mark  on   the   basal  three-fourths  of 
the  1st  abdominal  segment,  in  the  centre  ;  its  apex  widened  slightly  and  irregu- 
larly, the  central  part  slightly  incised,  the  sides  projecting,  the  2nd,  except  for  a 
large  trilobate  black  mark  in  the  centre  of  the  basal  three-fourths,  the  basal  to 
be  smaller  and  narrower  than  the  lateral,  a  line  on  the    base  of  the  following 
segments,  the  last  entirely,  and  spots  on  the  sides  of  the  3rd,  4th  and  5th  and 
the  6th  ventral  segment  entirely,  black,  the  rest  of  the  abdomen  pale  yellow, 
almost  white.     Legs  pale   yellow,    the  femora   4   above  and    the   tarsi  rufous. 
Underside  of  antennal  scape  pale  yellow,  of  the  flagellum  rufescent.     Wings 
clear  hyaline,  the  nervures  black,  the  stigma  brown.  $. 

Total  length  9  mm. 

Quetta.     July. 

A  broad,  stout  species,  closely,  strongly  punctured  and  covered  with  a  short 
white  pile.  Clypeus  broader  than  long,  its  apex  slightly  roundly  incised.  Base 
of  thorax  transverse.  Post-scutellum  projecting  as  a  ridge  over  the  metanotum, 
its  apex  rough,  transverse,  its  sides  bordered  by  a  narrow  keel.  Metanotum 
with  a  steep  slope,  its  sides  rounded,  with  a  short,  but  distinct,  conical  tooth 
below  the  middle.  First  abdominal  segment  cup-shaped,  the  2nd  not  much 
wider  than  long,  not  narrowed  at  the  base,  the  apex  slightly,  narrowly 
depressed.     There  are  2  distinct  furrows  on  the  apex  of  mesonotum. 

Odynerus  (Ancistrocerus)  quettaensis,  sp.  nov. 
Length  8  mm.  $ . 
Quetta.     July. 

This  species  is  very  similar  to  the  foregoing  ;  the  differences  between  them 
may  be  expressed  thus  : — 

Colour  pallid  yellow,  post-scutellum  immaculate,  sides  of 
metanotum  spinose,  the  mark  on  1st  abdominal  segment 
wider    at    the  apex  than   at  the    base,  the   mark  on   2nd 

abdominal  segment  not  triangular  leucospilus. 

Colour  bright  lemon-yellow,  post-scutellum  maculate,  sides  of 
metanotum    not    spinose,  the    mark  on  1st  abdominal  seg- 
ment widest  at  the  base,   the  mark  on  the  2nd  triangular  ...quettaensis. 
Frontal  mark  triangular,  longer  than  it  is  wide  at   the  top  ;   the  mark   in 
eye  incision  widened  above,  with  a  short  projection  on  the  outerside.     Clypeus 
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broader  than  long,  the  apical  incision  shallow,  but  distinct.  There  is  a  longish, 
narrower  mark  below  the  upper  pleural  mark,  it  issuing  from  the  apex  of  the 
latter  and  is  a  little  longer  than  it.  Parapsidal  furrows  deep.  Apex  of  post- 
scutellum  margined,  its  centre  slightly  projecting,  a  little  curved  inwardly  ;  the 
sides  depressed,  margined  on  outer  edge,  its  apex  transverse.  Sides  of  meta- 
notum  rounded,  broad  and  smooth  above.  The  mark  on  the  1st  abdominal 
segment  is  in  3  parts,  the  basal  broader  than  the  middle,  the  middle  than  the 
apical,  which  is  almost  square.  The  black  mark  on  the  2nd  segment  at  the  base 
forms  a  broad  triangle  longer  than  the  transverse  apical  part  to  which  it  is 
united  by  a  short  projection  ;  the  apical  part  broad,  curved,  roundly,  broadly 
incurved  in  the  middle  of  the  apex  ;  its  outer  edges  reach  close  to  outer  side  of 
the  segment.  The  2nd  segment  is  almost  square,  its  apex  with  a  furrow, 
beyond  which  it  is  slightly  recurved.  Antennal  scape  yellow  except  slightly 
above  and  below  at  the  apex,  the  flagellum  brownish  below.  Wings  clear 
hyaline,  the  nervures  and  stigma  black. 

Odynerus  (  Ancistrocerus)  baluchistanensis,  n.  sp. 

Black,  a  triangular  mark  on  the  front,  a  triangular  one  filling  the  eye- 
incision,  a  longish  mark  behind  the  eyes,  a  mark  on  base  of  pronotum,  not 
reaching  to  the  middle,  tegulse,  an  oval  spot  below  them,  a  transverse  mark  on 
apical  half  of  scutellum,  divided  by  a  furrow,  sides  of  metanotum  broadly,  the 
apices  of  the  abdominal  segments  broadly,  the  black  on  2nd  segment  with  a 
broad,  curved,  somewhat  oval  incision,  and  the  ventral  segments  for  the 
greater  part  bright  lemon-yellow  ;  the  basal  abdominal  segment  entirely, 
the  2nd  with  a  large  black  mark  of  which  the  base  extends  from  side  to  side, 
the  apical  (and  larger)  part  narrower  and  rounded  at  the  apex  ;  the  other 
Segments  (except  the  last,  which  is  entirely  black)  with  trilobate  black  lines. 
Legs  lemon-yellow,  the  femora  black  above  at  the  base  ;  wings  hyaline,  the 
nervures  and  stigma  black.     $  and  $ . 

Total  length  6  mm. 

Quetta.    June. 

Strongly  punctured.  Clypeus  clearly  broader  than  long,  the  apex  distinctly 
roundly  incised.  Base  of  thorax  transverse.  Apex  of  post-scutellum  broadly 
rounded.  Sides  of  metanotum  with  serrated  edges,  a  longish  spine  below.  2Dd 
abdominal  segment  longer  than  it  is  wide  at  the  apex,  which  is  strongly  recurved. 

The  $  is  similar,  but  with  the  yellow  more  extended,  e.  g.,  the  lower  half  of 
the  front  is  entirely  yellow,  the  black  mark  on  the  top  of  the  1st  and  on  the  2nd 
ventral  segment  is  smaller,  the  scutellum  is  entirely  yellow  ;  antennal  scape 
entirely  and  the  base  of  flagellum  below  are  yellow,  mandibles  entirely  yellow. 

ScOLIIDiE. 
Plesia  baluchistanensis,  sp.  nov. 
Black,  shining,  the  head  and  thorax  strongly,  the  basal  half  of  the  abdominal 
segments  less  strongly  and  closely  punctured,  the  head,  thorax  and  femora  dense- 
ly covered  with  long  white  pubescence,  the   abdomen   with    shorter  white  pub- 
escence, the  clypeus,  mandibles,  except  at  apex,  prothorax,  except  the  sternum 
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and  apical  half  of  propleurae,  a  mark  wider  than  long,  triangularly   incised  on 
basal  half  on  mesonotum,  scutellum,  2  spots  on  apex  of  post-scutellum,  a  large, 
triangular  mark  on  mesopleurae,  nearer  the  base  than  apex,  a  broad  band. on  the 
apex  of  1st  abandominal  segment,  squarely,  broadly  dilated  laterally  and  with 
an  incision  at  the  base,  the  narrowed  middle  part  slightly  dilated  in  the  middle, 
broad  bands,  dilated  laterally,  except  the  last,  and  narrower  bands  on  ventral 
segments  2-6,   bright  yellow.     Legs  similarly  coloured,  the  trochanters,  base  of 
femora  above  and  a  broad  line  on  the  outer  side  of  the  hind  tibia?,  black.    Wings 
clearly  hyaline  throughout,  the  nervures  black,  the  stigma  brown  ;  the  2nd  abs- 
cissa of  radius  fully  one-fourth  longer  than  the  3rd,  the   2nd  and  3rd  abscissae 
of  cubitus  about  equal  in  length  ;  the  1st  recurrent  nervure  is   received  at  the 
base  of  the  apical  fourth,  the  2nd  at  the  apex  of  the  basal  3rd.     Antennas  stout, 
not  tapering  towards  the  apex,  as  long  as  the  head,  thorax  and  basal  segment  of 
abdomen  united  ;  black,  except  for  a  small  yellow  spot  on  apex  of  scape.  $ . 
Length  12-14  mm. 

Quetta.    May  to  July  ;  very  common. 

Temples   roundly   narrowed.     Basal    third    of    abdominal     petiole     greatly 
narrowed   as  compared   with  the  enlarged  apex,  which  is  longish   cup-shaped  ; 
the  2nd  to  5th   segments  are    of    equal   width,   the    apical   slightly    narrowed. 
The  hair  on  the  metathorax  is  longer  and  denser  than  elsewhere  ;  it   is  opaque, 
alutaceous.     The  black  bands  on  2nd  and  3rd  segments  are  of  equal  width,  the 
central  are  rounded,  narrowed  laterally.     Apical  slope  of  metanotum  transverse. 
Clypeus  broad,    rather  strongly    punctured,    the    apex  with   a   slight,   shallow 
incision,  the  sides   at  apex  oblique. 

Smith  describes  a  P.  orientalis  from  Baluchistan  ;  taking  Bingham's   descrip- 
tion of  it  (Hym.  of  Brit.  India,  I,  69)  it  should   be  separated   from  my  species 
as  follows  : 

"  Punctures  light  and    inconspicuous,"   "  antennas  very    long 
and    filiform;"  pleurae   immaculate,  "  centre  of    scutellum 
orange  yellow;  "  nervures  dark  testaceous      ...         ...         ...  crientalis. 

Punctures   strong  and   conspicuous,   antennas  not   very  long, 
stout,    pleuras    with     a   large   triangular    mark,   nervures 

black,  scutellum  entirely  yellow  baluchistanensis. 

Plesia  subpetiolatus,  sp.  nov. 
Black,  mandibles  except  at  apex,  a  narrow  line  on  apex   of  pronotum,   lines, 
dilated  laterally,  on  the  apices  of  the  basal  4  abdominal  segments,  3  broad  lines 
on  the  5th,  3  shorter  ones  on  the  6th,  the  apex    of   femora,   the   tibiae,   except 
broadly  below  and  the  tarsi,  pale  yellow  ;  wings  clear  hyaline,  the  stigma  brown, 
the  nervures  darker,   almost  black,   the  2nd  and  3rd  abscissae  of   radius  almos 
equal  in  length,  the  2nd  abscissa  of  cubitus   less   than   one-fourth   longer   than 
the  3rd  ;  the  1st  recurrent  nervure  received  shortly,  but    distinctly   beyond  the 
middle,  the  2nd  near  the  apex  of  the  basal  third  of  the  cellule.  $ 
Length  9  mm. 
Quetta  ;  common  from  May  to  August. 
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Head  and  thorax  densely,  the  abdomen  more  sparsely  covered  with  white 
pubescence.  Puncturation  on  head  and  thorax  strong  and  close,  on  the  abdo- 
men weaker  and  less  close.  Antennae  stout,  longer  than  the  head  and  thorax 
united,  not  tapering  towards  the  apex.  Temples  not  quite  so  long  as  the  eyes 
above,  straight,  obliquely  narrowed,  occiput  quite  transverse.  Base  of  pro- 
thorax  transverse,  not  much  narrowed.  Apex  of  metanotum  transverse,  the 
sides  broadly  rounded.  First  abdominal  segment  broad,  cupshaped,  the 
narrowed  basal  part  short,  the  whole  segment  hardly  longer  than  the  2nd. 

Characteristic  of  this  species  is  the  short,  almost  sessile  1st  abdominal  seg- 
ment ;  the  base  and  apex,  too,  of  the  thorax  are  more  transverse  than  usual, 
than  in  e.  g.  P.petiolata  which  it  resembles  somewhat  in  colouration. 

Scolia    quettaensis,  sp.  nov. 

Ferruginous,  densely  covered  with  stiff  ferruginous  pubescence.  The 
front,  vertex,  inner  half  of  the  upper  outer  orbits,  and  the  3rd  and  4th 
abdominal  segments  above  pale  orange  ;  wings  fulvous  tinged  with  red,  the 
apex  fuscous  violaceous,  the  fuscous  colour  commencing  at  the  apical 
transverse  cubital  nervure  and:extending  backwards  to  the  recurrent  nervure  ; 
the  $  has  the  4th  abdominal  segment  orange,  as  well  as  a  broad  line  on  the 
pronotum.  The  vertex  and  front  are  not  entirely  orange,  there  being  a  black 
line  across  the  ocelli  from  eye  to  eye,  this  line  being  roundly  dilated  in  the  mid- 
dle in  front  ;  and  the  lower  part  of  the  occiput  is  rufous  ;  the  reddish  colour  is 
largely  suffused  with  black,  and  the  basal  abdominal  segments  have  the  apical 
halves  black  ;  the  orange  fulvous  colour  in  the  wings  is  much  less  extended, 
it  being  only  present  in  the  radial  and  the  apical  half  of  the  costal  cellules^ 
The  antennae  are  of  a  brighter  red  colour  than  the  body. 

Length  9   22  mm.  ;   $  15. 

Quetta.  May  to  August  ;  common. 

Vertex  smooth,  the  front  strongly,  but  not  closely  punctured.  Mandibles 
black,  dark  red  below.  Thorax  closely,  somewhat  closely  punctured,  the 
centre  of  mesonotum  and  the  pro-  and  mesopleuras,  the  latter  and  the 
metapleurse  at  their  junction  below,  smooth.  Abdomen  sparsely,  weakly 
punctured  ;  the  segmental  fringes  and  the  pile  on  pygidum  ferruginous.  Tibial 
and  tarsal  spines  and  the  hairs  on  the  legs  ferruginous. 

The  $  is  darker  coloured  than  the  9  .  the  red  being  largely  suffused  with 
black,  the  hair  also  being  darker  shading  off  into  fuscous  in  places;  there  is  an 
orange  mark  on  the  sides  of  the  3rd  and  4th  ventral  segments. 

Allied  to  S.  erythrocephala,  F.  and  S.flaviceps,  Eversm.  In  these  species  the 
hair  is  black,  not  red.  In  colouration  it  approaches  nearer  to  the  latter  than 
the  former. 

Scolia  maura,  F. 

In  June  Col.  Nurse  captured  at  Quetta  the  9  and  $  of  what  I  can  only 
make  out  to  be  this  species.  The  $  is  15,  the  9  13  mm.  long.  It  is  an 
entirely  black  species  with  uniformly  dark  fuscous  violaceous  wings.  It  is  found 
on  both  sides  of  the  Mediterranean  and  southwards  extends  into  Abyssinia. 
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(Continued  from  page  994  of  Vol.  XV  J  J.) 
Epiblemid^e. 

Eucosma  attica,  n.  sp. 

$9.  18-23  mm.  Head  pale  ochreous  mixed  with  dark  fuscous,  face 
blackish.  Palpi  ascending,  pale  ochreous  suffused  with  grey,  ochreous-white 
towards  base  beneath,  terminal  joint  very  short.  Thorax  pale  ochreous  mixed 
with  blackish  and  ferruginous.  Abdomen  pale  ochreous  suffused  with  grey. 
Posterior  tibiae  in  $  clothed  with  dense  long  projecting  hair  scales  above. 
Forewings  elongate,  posteriorly  considerably  dilated,  costa  moderately  arched, 
apex  obtuse,  termen  almost  straight,  nearly  vertical  ;  pale  ochreous  mixed  with 
ferruginous,  and  irregularly  strewn  with  leaden-grey  dots  ;  costa  with  pairs  of 
ochreous-whitish  strigulaa  separated  with  black  ;  basal  patch  undefined,  mixed 
with  blackish,  sometimes  with  strong  blackish  suffusion  extending  to  central 
fascia  ;  central  fascia  moderate,  suffused  with  blackish,  its  posterior  edge 
marked  with  a  white  discal  dot,  and  followed  except  on  costa  by  a  suffused 
white  fascia  mixed  with  leaden-grey  on  anterior  half  ;  apical  area  ferruginous, 
mixed  with  blackish  anteriorly,  with  several  short  leaden-metallic  marks  from 
costa,  and  a  striga  from  costa  at  f  continued  along  lower  half  of  termen  to 
tornus  :  cilia  leaden-grey,  on  upper  half  of  termen  with  basal  half  ferruginous, 
sometimes  mixed  with  blackish,  towards  tornus  suffused  with  ochreous-whitish. 
Hindwings  in  $  with  dorsal  fold  enclosing  thin  pencil  of  long  grey  haii'3  ; 
fuscous,  becoming  darker  posteriorly  ;  cilia  light  greyish-ochreous  or  grey,  with 
dark  grey  subbasal  line. 

Khasi  Hills,  from  June  to  September  ;  seven  specimens.  I  find  that  Platy- 
peplus,  Wals.,  cannot  be  properly  maintained  as  a  distinct  genus  ;  the  develop- 
ment of  brushes  of  scales  on  the  posterior  tibias,  especially  in  the  $  but 
sometimes  in  both  sexes,  is  found  in  a  proportion  of  the  Indian  species  of 
most  genera  iu  this  family,  and  appears  to  have  little  value  as  a  test  of  affinity; 
I  shall  therefore  treat  it  as  affording  specific  characters  only,  and  refer  all 
those  species  described  under  Platypeplus  to  Eucosma. 

Eucosma  iograpta,  n.  sp. 

$  $.  13-15  mm.  Head  and  thorax  ferruginous-ochreous,  thorax  sometimes 
mixed  with  dark  grey.  Palpi  porrected,  ferruginous-ochreous  mixed  with 
dark  grey,  towards  base  beneath  ochreous-whitish.  Abdomen  dark  grey. 
Posterior  legs  without  tufts.  Forewings  elongate,  posteriorly  dilattd,  costa 
gently  arched,  apex  obtuse,  termen  almost  straight,  hardly  oblique  ;  ferrugi- 
nous-ochreous ;  costa  obscurely  strigulated  with  blackish  and  grey-whitish  ;  a 
rather  oblique  rounded-triangular  deep  ferruginous  blotch  on  dorsum  at  £, 
reaching  half  across  wing  ;  central  fascia  deep  ferruginous,  sometimes  mixed 
18 
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with  black,  becoming  broad  dorsally,  posterior  edge  with  three  irregular  acute 
projections,  preceded  and  followed  by  rather  broad  purplish-leaden  grey 
fascia;,  each  consisting  of  several  subconfluent  strigse  ;  apical  area  deep  ferrugi- 
nous somewhat  mixed  with  blackish,  including  several  small  purplish-leaden 
marks  beneath  costa  and  an  oblique  striga  :  cilia  dark  purplish-grey  irrorated 
with  whitish  points,  with  a  blackish-grey  subbasal  line  mixed  with  deep 
ferruginous.  Hindwings  rather  dark  fuscous,  darker  posteriorly  ;  cilia  grey, 
with  darker  subbasal  line. 

Khasi  Hills,  in  June  and  July  ;  twelve  specimens. 
Eucusma  rlwdantha ,  n.  sp. 

$ .  20  mm.  Head  and  palpi  yellow-ochreous.  Thorax  pale  ochreous, 
yellower  anteriorly.  Abdomen  grey.  Posterior  tibias  clothed  with  dense 
projecting  scales  above.  Forewings  elongate,  posteriorly  dilated,  costa  gently 
arched,  apex  obtuse,  termen  nearly  straight,  hardly  oblique  ;  bright  crimson- 
rose,  costa  faintly  darker-strigulated  ;  a  greenish-ochreous  basal  patch,  deep 
yellow  in  middle  of  base,  and  with  a  small  ochreous-brown  dorsal  mark  near 
base,  outer  edge  rather  irregular,  running  from  before  5  of  costa  to  beyond 
middle  of  dorsum  ;  a  small  ochreous  apical  spot,  edged  below  by  a  triangular 
white  mark  ;  cilia  crimson-rose,  with  a  whitish-ochreous  apical  patch  extend- 
ing to  near  middle  of  termen.  Hindwings  rather  dark  grey,  darker  pos- 
teriorly ;  cilia  grey,  round  apex  whitish-grey,  with  dark  grey  subbasal  line. 
Khasi  Hills,  in  September  ;  one  specimen. 
Eucosma  mniochlora,  n.  sp. 

$  $ .  22 — 23  mm.  Head,  palpi,  and  thorax  rather  deep  green,  thoracic 
crest  large,  bifid.  Abdomen  rather  dark  grey.  Posterior  legs  without  tufts. 
Forewings  elongate,  rather  narrow,  costa  gently  arched,  apex  obtuse,  termen 
sinuate,  hardly  oblique  ;  rather  deep  green,  somewhat  mixed  with  whitish  on 
margin  of  dark  markings  ;  markings  dark  bronzy-fuscous,  somewhat  mixed 
with  deep  green,  and  finely  edged  with  black  ;  costal  edge  ochreous-whitish, 
with  scattered  dark  fuscous  dots  ;  an  irregular  transverse  spot  on  costa  at  \, 
and  a  longitudinal  upwards-angulated  mark  in  disc  beneath  it  ;  two  small  spots 
on  dorsum  at  \  and  | ;  central  fascia  moderate,  irregular,  widely  interrupted 
below  middle,  dorsal  portion  reduced  to  a  triangular  prsetornal  spot ;  four  small 
spots  on  costa  posteriorly  ;  a  triangular  blotch  in  disc  posteriorly,  of  which  one 
angle  touches  third  of  these  spots,  one  almost  reaches  central  fascia,  and  one  is 
connected  by  an  arm  with  termen  above  tornus  ;  one  or  two  small  white  marks 
beneath  anterior  angle  of  this  :  cilia  green,  indistinctly  barred  with  fuscous 
towards  middle  of  termen,  base  ochreous-whitish.  Hindwings  rather  dark 
grey,  darker  posteriorly  ;  cilia  grey. 

Palni  Hills  (6000  feet)  ;  six  specimens  (Campbell). 
Eucosma  mosaica,  n.  sp. 

$  9.  19 — 20  mm.  Head  and  thorax  brownish-ochreous,  thorax  more 
or  less  mixed  with  grey,  crest  tinged  with  ferruginous.  Palpi  ascending, 
with    appressed    scales,    whitish-ochreous    or    pale    ochreous    with     two     or 


INDIAN   MICRO-LEPIDOPTERA.  139 

three  black  scales,  terminal  joint  very  short.  Abdomen  dark  grey.  Posterior 
legs  without  tufts.  Forewings  elongate, hardly  dilated,  costa  gently  arched, 
apex  obtuse,  termen  gently  rounded,  somewhat  oblique  ;  brownish-ochreous  ; 
markings  shining  blue-grey,  finely  edged  with  whitish  ;  a  broad  patch 
occupying  costal  §  towards  base,  whence  proceeds  a  thick  downwards  curved 
streak  from  beneath  costa  before  middle  through  disc,  nearly  reaching  a  round 
subterminal  spot  beneath  apex  ;  upper  edge  of  streak  broken  by  a  small  dark- 
brown  spot  in  middle  of  curve  ;  a  short  thick  oblique  streak  from  middle  of 
costa,  followed  by  more  or  less  blackish  suffusion  ;  several  costal  dots,  and  a 
subcostal  dot  above  subapical  spot  ;  a  broad  dark-brown  streak  occupying 
dorsal  fourth  towards  base  and  continued  following  margin  of  grey  marking 
above  it  to  termen,  where  it  is  expanded  to  reach  tornus  ;  a  transverse  rounded 
spot  on  middle  of  dorsum,  anteriorly  edged  by  this  streak  ;  an  irregular  mark 
on  tornus,  and  a  subterminal  dot  above  it :  cilia  brown,  somewhat  sprinkled 
with  whitish,  in  middle  of  termen  and  beneath  tornus  more  or  less  marked 
with  dark  grey.  Hindwings  whitish-fuscous,  with  broad  blackish-fuscous 
terminal  fascia  ;  cilia  ochreous-whitish,  with  dark  fuscous  basal  line,  round 
apex  fuscous. 

Maskeliya,  Ceylon  (Alston)  ;  Palni  Hills  (Campbell)  ;    three  specimens. 

Eucosma  miltographa,  n.  sp. 

£  $.  17 — 19  mm.  Head  grey  irrorated  with  white,  sides  ferruginous- 
ochreous  Palpi  ochreous-orange,  upper  surface  white  irrorated  with  dark 
fuscous.  Thorax  ferruginous-ochreous  or  fulvous,  with  broad  dark  grey  dorsal 
stripe  sprinkled  with  whitish.  Abdomen  dark  fuscous.  Posterior  legs  without 
tufts.  Forewings  elongate,  posteriorly  dilated,  costa  gently  arched,  apex  obtuse, 
termen  almost  straight,  hardly  oblique  ;  varying  from  ferruginous-ochreous 
to  brownish,  towards  costa  and  on  anterior  •§  of  disc  irregularly  strewn  with 
small  ferruginous-red  spots  or  strigulaa  ;  a  narrow  dorsal  streak  varying  from 
whitish  to  fuscous,  sometimes  edged  with  reddish  or  dark  fuscous  above,  with 
an  obtuse-triangular  projection  beyond  middle,  whence  an  angulated  ferruginous- 
red  or  dark  purplish-fuscous  striga  crosses  wing  to  costa  beyond  middle  :  cilia 
deep  ferruginous  becoming  whitish-ochreous  towards  tornus,  outer  half  whitish 
on  upper  half  of  termen,  dark  grey  on  lower  half  of  termen  and  at  apex 
Hindwings  dark  fuscous,  disc  thinly  scaled  and  semiopaque,  obscurely  and 
irregularly  marked  with  ochreous-yellowish  ;  cilia  ochreous-whitish  tinged  with 
grey,  with  dark  grey  subbasal  line. 

Peradeniya,  Ceylon  (Green)  ;  Palni  Hills  (Campbell)  ;  in  November,  four 
specimens. 

Enarmonia  ioxantlia,  n.  sp. 

$  $.  16— 18  mm.  Head  and  thorax  grey,  shoulders  tinged  with  ferrugi- 
nous. Palpi  whitish,  somewhat  mixed  with  grey.  Abdomen  grey.  Posterior 
tibia?  and  basal  joint  of  tarsi  in  $  clothed  with  long  dense  rough  scales  above. 
Forewings  elongate-triangular,  costa  gently  arched,  apex  obtuse,  termen 
straight,  little  oblique  ;  deep  ferruginous  ;  costa   with    seven    pairs   of   oblique 
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whitish  strigulse  between  5  and  apex,  first  five  emitting  short  violet  streaks, 
longest  anteriorly,  costal  edge  blackish  between  these  ;  a  broad  ochreous-grey 
streak  along  dorsum  from  base  to  near  tornus,  narrowed  posteriorly,  upper 
edge  with  two  pale  violet  whitish-edged  projections,  first  before  middle, 
triangular,  second  narrow,  rising  from  its  extremity  and  directed  obliquely 
towards  apex,  reaching  half  across  wing  ;  terminal  area  beyond  this  forming  a 
deep  orange  fascia,  containing  some  deep  ferruginous  marking  in  middle,  two 
whitish  dots  on  termen  beneath  apex,  and  a  wedge-shaped  pale  violet  partly 
whitish-edged  spot  on  tornus  :  cilia  dark  grey  mixed  with  deep  ferruginous, 
on  upper  half  of  termen  with  outer  §  ochreous-whitish.  Hindwings  in  <£  with 
large  dorsal  expansible  pencil  of  long  whitish-ochreous  hairs  ;  dark  fuscous  ; 
cilia  grey-whitish,  with  dark  fuscous  basal  line. 

Khasi  Hills,  from  June  to  August  ;  twenty  specimens. 

Enarmonia  ancalota,  n.  sp. 

$  $.  17—18  mm.  Head,  palpi,  and  thorax  grey-whitish,  thorax  with 
small  posterior  crest.  Abdomen  in  $  whitish-grey-ochreous,  in  9  grey. 
Posterior  tibiae  in  £  clothed  with  hairs  above.  Forewings  elongate,  posterior- 
ly dilated,  costa  moderately  arched,  apex  obtuse,  termen  slightly  sinuate,  nearly 
vertical  ;  yellow-ochreous,  irregularly  mixed  with  ferruginous-brownish  ;  costa 
with  some  obscure  pairs  of  minute  pale  strigulaa  ;  a  broad  pale  whitish-fus- 
cous dorsal  streak  edged  above  with  white,  broadest  at  \,  where  it  reaches 
more  than  half  across  wing,  rapidly  narrowed  to  tornus,  upper  edge  with  a 
triangular  indentation  in  middle  of  wing  filled  with  brown  ;  a  somewhat  curved 
transverse  series  of  six  blackish  dots  from  tornus,  reaching  more  than  half  across 
wing,  two  lowest  preceded  by  similar  dots  ;  an  oblique  series  of  blackish  dots 
from  near  costa  at  \  to  termen  above  tornus:  cilia  ochreous  mixed  with  brownish, 
at  tornus  suffused  with  whitish.  Hindwings  in  $  with  dorsal  edge  recurved, 
forming  a  shallow  pocket  clothed  with  loose  hairs  ;  in  <£  pale  fuscous,  in  9 
rather  dark  fuscous,  darker  posteriorly  ;  cilia  in  $  whitish-fuscous,  in  9  grey. 

Kandy  and  Maskeliya,  Ceylon,  in  May  and  September  to  November  ;  six 
specimens   (Green,  Pole). 

Enarmonia  melanacta,  n.  sp. 

£.  14 — 16  mm.  Head  and  palpi  dark  grey,  palpi  curved,  ascending, 
smooth-scaled.  Thorax  dark  grey  mixed  with  black,  posterior  half  of  patagia 
and  a  posterior  spot  white.  Abdomen  rather  dark  grey.  Posterior  tibiae 
clothed  with  long  rough  expansible  hairs  above.  Forewings  elongate,  costa 
slightly  arched,  apex  obtuse,  termen  slightly  rounded,  somewhat  oblique  ; 
yellowish -white,  somewhat  marked  with  pale  yellow  on  margins  of  dark 
markings  ;  costa  spotted  with  black  ;  a  thick  black  zigzag  streak  above  middle 
from  base  to  apex,  angulated  thrice  downwards  and  twice  upwards,  upper 
angulations  suffused  into  dark  leaden-grey  costal  blotches  on  basal  fourth 
and  beyond  middle,  lower  edge  towards  tornus  irregular  and  mixed  with 
leaden-grey  ;  two  large  trapezoidal  black  spots  on  dorsum  at  £  and  before 
tornus  ;   a  pale  yellow  angulated  striga  from  §  of  costa  to  tornus,  interrupted 
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by  the  black  streak  :   cilia   yellowish-white,   with   blackish  bars   in   middle  of 
termen  and  at  apex.     Hind  wings  rather  dark  grey  ;  cilia  grey. 

Khasi  Hills,  in  June  ;  three  specimens.     The  palpi  are  peculiar,  but    do   not 
seem  here  to  be  of  more  than  specific  value. 
Erincea,  n.  g. 

Antennae  in  <£  stout,  serrulate,  pubescent.  Palpi  moderate,  porrected, 
second  joint  with  expanded  scales  towardsapex.  Thorax  smooth.  Forewings 
in  $  without  fold,  termen  sinuate  ;  3  and  4  curved  and  approximated 
throughout,  5  absent,  7  and  8  stalked.  Hindwings  with  3  and  4  stalked,  5 
closely  approximated  at  base,  6  and  7  closely  approximated  towards  base. 
Allied  to  Cydia  but  characterised  by  the  peculiar  neuration. 
Erincea  chlorantha,  n.  sp. 

$9.  17-21  mm.  Head  grey-whitish,  sides  mixed  with  blackish.  Palpi 
blackish-grey,  apex  of  joints  whitish.  Thorax  olive-greenish  somewhat  mixed 
with  whitish,  on  shoulders  and  posteriorly  mostly  suffused  with  black.  Ab- 
domen grey.  Posterior  tibia?  in  £  with  brush  of  dense  long  projecting  scales 
on  basal  half  beneath.  Forewings  elongate,  costa  moderately  arched,  apex 
tolerably  pointed,  termen  slightly  sinuate,  somewhat  oblique  ;  pale  grey  or 
whitish,  irregularly  mixed  with  olive-green  ;  markings  purplish-grey  or  fuscous, 
irregularly  edged  and  mixed  with  blackish  ;  seven  irregular  costal  spots, 
first  with  an  angulated  streak  extending  to  dorsum  forming  edge  of  basal 
patch,  second  extended  as  an  irregular  fascia  to  dorsum  before  middle,  thence 
angulated  upwards  to  disc  beyond  middle,  and  again  downwards  to  near 
tornus  ;  some  small  scattered  variable  black  marks  on  costa  and  dorsum,  and 
in  disc  ;  an  irregular  blotch  towards  apex  :  cilia  whitish,  somewhat  mixed 
with  grey  and  olive-greenish.  Hindwings  grey  ;  cilia  grey,  with  darker  subbasal 
line. 

Maskeliya,  Ceylon,  from  December  to  April  ;  nine  specimens  (Pole,  de 
Mowbray). 

Tmetocera  calceata,  n.  sp. 

$  9.  14-18  mm.  Head  ochreous-white.  Palpi  whitish  irrorated  with  grey. 
Thorax  ochreous-white,  anteriorly  more  or  less  suffused  with  grey.  Abdomen 
grey.  Forewings  elongate,  costa  gently  arched,  apex,  obtuse,  termen  faintly 
sinuate,  little  oblique,  rounded  beneath  ;  ochreous-white,  strigulated  with 
brown,  grey,  or  dark  fuscous,  except  on  a  broad  undefined  streak  extending 
from  middle  of  dorsum  to  costa  before  apex,  interstices  of  strigulation  more  or 
less  silvery  or  filled  up  with  leaden-metallic,  sometimes  forming  definite  streaks 
from  costa  ;  ocellus  long,  narrow,  broader  upwards,  margined  laterally  with 
thick  leaden-metallic  streaks,  and  filled  with  six  or  seven  irregular  small  black 
spots,  preceded  on  dorsum  by  a  short  erect  leaden-metallic  mark  enclosed  be- 
tween two  black  streaks  :  cilia  grey  speckled  with  dark  grey.  Hindwings 
rather  dark  grey  ;  cilia  grey. 

Khasi  Hills,  in  June  ;  eleven  specimens.  Very  close  to  the  European 
ocellana,  but  easily  distinguished  by  the  white  head. 
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Ancylis  thaler  a,  n.  sp. 

£$.  13 -1 5  mm.  Head  and  thorax  fulvous-ochreous,  face  whitish.  Palpi 
whitish-ochreous  mixed  or  suffused  with  grey,  beneath  white  towards  base, 
second  joint  tufted  with  long  scales  beneath.  Abdomen  dark-grey.  Forewings 
elongate,  costa  moderately  arched,  apex  tolerably  pointed,  termen  concave, 
little  oblique,  rounded  beneath  ;  ochreous,  obscurely  strigulated  with  fulvous, 
posterior  half  suffused  with  deeper  fulvous  ;  costa  with  pairs  of  obscure  pale 
strigulse,  separated  by  a  few  blackish  scales,  last  five  emitting  short  oblique 
leaden-metallic  streaks,  second  of  these  extended  as  a  very  oblique  striga  to 
near  termen  beneath  apex  ;  a  triangular  tornal  blotch  mixed  with  grey  and 
grey-whitish,  becoming  leaden-metallic  towards  apex,  anterior  edge  oblique,  so 
that  apex  is  near  middle  of  termen  ;  a  blackish  terminal  line  :  cilia  whitish- 
ochreous,  basal  half  silvery-grey-whitish,  sometimes  partly  tinged  with  fulvous, 
above  apex  fulvous  edged  beneath  with  white,  beneath  this  with  two  slender 
fulvous  bars  separated  with  white.  Hindwings  with  3  and  4  connate  ;  dark 
grey  ;  cilia  grey,  with  darker  subbasal  line. 

Khasi  Hills,  from  June  to  August  ;  twenty  specimens.  Tbough  differing 
from  other  species  in  having  3  and  4  of  hindwings  connate  instead  of  stalked 
or  coincident,  this  species  otherwise  agrees  well  here. 

Cyclia  capitulata,   n.  sp. 

£,  12-14  mm.  Head  pale  greyish-ochreous,  anterior  half  of  crown 
blackish.  Palpi  blackish,  terminal  joint  and  apex  of  second  grey-whitish. 
Thorax  grey-whitish  variably  spotted  with  black.  Abdomen  pale  grey,  anal 
tuft  whitish-ochreous.  Forewings  elongate,  rather  narrow,  costa  anteriorly 
gently  arched,  apex  round-pointed,  termen  sinuate,  oblique  ;  grey-whitish, 
base  of  scales  mostly  finely  grey,  with  a  few  scattered  grey  strigulas  ;  costa 
strigulated  with  blackish,  dorsum  and  termen  also  with  some  minute  blackish 
strigulse  ;  a  dark  '.fuscous  or  blackish  trapezoidal  blotch,  more  or  less  mixed 
with  leaden-grey,  extending  on  costa  from  before  middle  to  rather  near  apex, 
and  reaching  half  across  wing,  much  narrowed  downwards  so  that  lower  edge  is 
about  half  upper,  including  four  pairs  of  pale  strigulse  on  costa  :  cilia  whitish, 
sprinkled  towards  tips  with  blackish.  Hindwings  grey  ;  cilia  light  greyish- 
ochreous,  with  grey  subbasal  line. 

Maskeliya,  Ceylon,  in  June  and  November  ;  three  specimens   (Pole). 

Cydia  gluciata,  n.  sp. 

£  9.  11-14  mm.  Head  white,  sides  fuscous.  Palpi  dark  fuscous,  ter- 
minal joint  and  apex  of  second  white.  Thorax  ochreous-white,  with  blackish 
spots  on  shoulders  and  at  posterior  extremity.  Abdomen  pale  grey.  Fore- 
wings elongate,  somewhat  dilated,  costa  gently  arched,  apex  obtuse,  termen 
slightly  sinuate,  somewhat  oblique  ;  ochreous-white,  more  distinctly  ochreous- 
tinged  posteriorly  ;  a  broad  almost  basal  dark  fuscous  fascia  mixed  with 
leaden-metallic  and  black,  outer  edge  nearly  straight,  oblique,  running  from  | 
of  costa  to  |  of  dorsum  ;  four  small  dark  fuscous  spots  on  posterior  half  of 
costa,   and  some  scattered  black  costal  strigulse  ;  a  triangular  dark  fuscous  spot 
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mixed  with  black  on  dorsum  at  |,  and  two  or  three   black   dorsal  strigulse  ;  an 
interrupted  black  terminal  line  :  cilia  dark  grey  sprinkled  with  white,  and  at 
tips  with  black.     Hindwings  grey  ;  cilia  pale  grey. 
Khasi  Hills,  in  June  and  July  ;  four  specimens. 
Cydia  speculairix,  n.  sp. 

£9.     12-15  mm.     Head  light   ochreous,   sides   mixed    with    dark  fuscous. 
Palpi  dark  fuscous,  basal  joint  and  a   subapical   bar    of  second    joint  whitish- 
ochreous.     Thorax  dark  fuscous  mixed  with   pale  ochreous.     Abdomen  dark 
fuscous,  in    <J    suffused   with  pale   ochreous  on    sides  and  apex.     Forewings 
elongate,  posteriorly  dilated,  costa   moderately   arched,   apex   obtuse,  termen 
sinuate,  rather  oblique  ;  dark  fuscous,  more  or  less  mixed  irregularly  with  pale 
ochreous  ;  costa  with  eight  pairs  of  oblique  whitish  strigulte,  second  to  fourth 
giving  rise  to  three  obscurely  double  leaden-metallic  strife  mixed  with  whitish, 
first  limiting   basal   patch,    angulated  in  middle,  second   irregular,   preceding 
central-fascia,  which  is  blackish-fuscous,  obliquely  interrupted  with  pale  ochre- 
ous in  middle  and  leaden-metallic  below  middle,  third  following  central  fascia, 
rather   curved   or    obtusely  bent   in  middle  ;   a   leaden-metallic  stria  from  fifth 
pair  of   costal   strigulse  to   sinuation   of  termen,    continued   along  termen  to 
tornus,  enclosing  with  the  preceding  stria  the  ocellus,  which  is  crossed  by  three 
longitudinal  pale  ochreous   dashes  ;  last  three  pairs  of   strigulee  emitting  short 
leaden-metallic  marks,  surrounded  with  ochreous  :  cilia  light  ochreous-yellowish, 
with  a  black  median   line  preceded  by   a  dark  leaden-grey  shade  base,  whitish. 
Hindwings  in  $  thinly  scaled,  whitish-grey  tinged  with  yellowish,  apex  mottled 
with  grey,  with  dorsal  pencil  of  blackish  hairs,   cilia  whitish-ochreous,   with 
grey  subbasal  line  ;  in  9  dark  grey,  cilia  grey,  with  darker  subbasal  line. 

Khasi  Hills,  in  September  ;  twelve   specimens.     Also    one  $  from    Darjiling. 
in  August,  with  hindwings  greyer,  but  apparently  not  otherwise  different. 
Laspeyresia  leucitis,  n.  sp. 

9.  19  mm.  Head,  palpi,  and  thorax  leaden-grey,  palpi  beneath  whitish. 
Abdomen  grey- whitish.  Forewings  elongate,  posteriorly  dilated,  costa  gently 
arched,  apex  obtuse,  termen  little  oblique,  rounded,  faintly  sinuite  beneath 
apex  ;  rich  brown  ;  a  leaden-grey  basal  patch,  outer  edge  angulated,  cut  by  a 
streak  of  ground  colour  above  middle  ;  seven  pairs  of  minute  white  costal  stri- 
gulse, separated  with  blackish,  and  giving  rise  to  leaden-grey  streaks,  first  two 
subconfluent,  very  strongly  angulated  in  disc,  where  they  are  connected  by  a 
streak  with  angle  of  basal  patch,  surrounded  on  dorsal  half  by  a  broad  blackish 
suffusion,  third  sinuate-curved,  running  to  dorsum  before  tornus,  fourth  and 
fifth  extremely  short,  sixth  and  seventh  slender,  confluent  beneath  apex  and 
running  to  tornus,  interrupted  above  and  below  middle  ;  some  dark  fuscous  suffu- 
sion extending  from  beneath  fourth  and  fifth  towards  middle  of  termen;  cilia 
leaden-grey,  with  blackish  basal  line.  Hindwings  white  ;  a  small  basal  patch  of 
blackish  suffusion  ;  a  moderate  blackish  terminal  band,  attenuated  downwards 
and  not  reaching  tornus  ;  cilia  white,  round  apex  grey,  with  blackish  basal  line. 
Khasi  Hills  ;  one  specimen. 
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Laspeyresia  callisphena,  n.  sp. 

$  9 .  10-1 1  mm.  Head  leaden-grey,  forehead  and  sides  yellow,  face  whitish. 
Palpi  pale  yellow.  Thorax  bluish-leaden.  Abdomen  dark  grey.  Forewings 
elongate-triangular,  costa  gently  arched,  apex  obtuse,  termen  obliquely  round- 
ed ;  bluish-leaden-grey,  posterior  half  suffused  with  blackish  ;  six  oblique  pale 
yellow  wedge-shaped  marks  from  posterior  half  of  costa,  surrounded  with  black, 
each  pair  of  marks  terminating  beneath  in  a  short  violet-metallic  mark  ;  an 
oblique  violet-metallic  bar  from  middle  of  dorsum,  broadly  edged  with  black 
anteriorly,  reaching  more  than  half  across  wing  ;  beyond  this  two  converging 
pale  yellow  wedge-shaped  marks  from  dorsum,  reaching  half  across  wing,  some- 
times united  above,  surrounded  with  black  suffusion  ;  a  transverse  violet- 
metallic  bar  above  tornus,  not  quite  reaching  it  :  cilia  bluish-leaden-grey. 
Hindwings  dark  fuscous  ;  cilia  light  grey,  with  a  blackish  basal  line,  tips  blue- 
whitish. 

Khasi  Hills,  in  September  and  October  ;  fifty  specimens. 
Laspeyresia  isacma,  n.  sp. 

ft  9  .  9-10  mm.  Head  rather  dark  bronzy- fuscous,  face  and  palpi  whitish. 
Thorax  and  abdomen  dark  bronzy-fuscous.  Forewings  elongate,  somewhat 
dilated,  costa  moderately  arched,  apex  obtuse,  termen  somewhat  obliquely  round- 
ed ;  dark  fuscous,  with  prismatic  reflections  ;  nine  well  defined  short  oblique 
whitish  streaks  from  costa  between  \  and  apex,  second,  fourth,  sixth,  and  ninth 
emitting  indistinct  short  bluish-leaden-metallic  streaks  ;  a  patch  of  four 
indistinct  fuscous-whitish  oblique  strigoB  from  about  middle  of  dorsum,  reach, 
ing  about  half  across  wing  ;  ocellus  narrow,  obscurely  margined  with  bluish- 
leaden-metallic  :  cilia  fuscous,  with  blackish  basal  line.  Hindwings  dark 
fuscous  ;  cilia  grey,  with  dark  fuscous  basal  line. 

Khasi  Hills,  in  May  and  September  ;  fifteen  specimens. 
Laspeyresia  ochropa,  Meyr. 

{Lipoptycha  ochropa,  Meyr.,  Journ.  Bombay  N.  H.  Soc.  XVI.,  587.) 
This  species   should   be   referred   here;     veins  6  and  7  of  the  hindwings  are 
separate    but    not   parallel  as  in  lApoptycha,   and  the  different    palpi  afford   a 
reliable  character. 

Laspeyresia  dissias,  n.  sp. 

ft.  8  mm.  Head  pale  brownish-ochreous,  face  pale  ocbreous-yellowishr 
becoming  whitish  beneath.  Palpi  whitish-ochreous.  Thorax  light  fuscous. 
Abdomen  rather  dark  fuscous.  Forewings  elongate,  posteriorly  dilated,  costa 
gently  arched,  apex  obtuse,  termen  rather  obliquely  rounded,  distinctly  sinuate 
beneath  apex  ;  rather  dark  fuscous,  base  of  scales  whitish,  appearing  finely 
striated  ;  five  oblique  hardly  perceptibly  double  whitish  streaks  from  costa 
between  \  and  J,  alternating  with  dark  fuscous  streaks,  first  two  terminating 
in  short  leaden-metallic  streaks,  third  and  fifth  in  somewhat  interrupted  bent 
bluish-leaden-metallic  striae  running  to  about  tornus;  two  short  whitish 
costal  streaks  before  apex  converging  to  a  bluish-leaden-metallic  dot ;  dorsal 
half  with  more  or  less   indistinct   whitish    strigae,   four  towards   middle    more 
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distinct  and  forming  an  oblique  patch  reaching  half  across  wing  ;  two  black 
dots  resting  on  termen  below  middle  ;  apex  ochreous-tinged  :  cilia  light  bluish- 
grey,  with  black  basal  line.  Hindwings  dark  fuscous  ;  cilia  light  grey,  with 
dark  fuscous  subbasal  Hue  edged  with  whitish. 

Barberyn  Island,  Ceylon  :  in  February  ;  one  specimen  (Fletcher). 
Laspeyresia  hemidoxa,  n.  sp. 

$  $ .     11-12  mm.     Head  yellow  mixed  with    blackish.     Palpi   yellow,  with 
some   black   scales   in    middle   of   second  joint.     Thorax  yellow  irrorated  with 
blackish.    Abdomen  dark  grey.  Forewings  elongate-triangular,  costa  moderately 
arched,  apex  obtuse,  termen  somewhat  rounded,  rather  oblique  ;  deep  coppery- 
orange  or  orange-red  ;   basal  half  yellow  strigulated   with    black,  limited  by  a 
thick  dark  purplish-leaden   transverse   streak  not  reaching  costa,  its  posterior 
edge  very  irregular  ;   posterior  half  of     costa  with   pairs  of   obscure    whitish 
strigulse  separated   with  black  ;   a  dark  purplish-leaden  streak  from  middle  of 
costa  to  near  termen  beneath  apex,  thence  abruptly  curved  and  continued  near 
terra nn   to    tornus ;    four   small    dark   purplish-leaden    spots     beneath    costa 
posteriorly  ;  space  between  stria  and   median  streak  strewn  with  irregular  dark 
purplish-leaden   marks  ;   a   row  of    irregular  blackish  dots  before  termen  :  cilia 
ochreous-yellow,  irregularly  barred  with  dark  leaden-grey,  and   with    a   dark 
leaden-grey  basal  line.     Hindwings  dark  grey  ;  cilia  ochreous-whitish,  suffused, 
with  pale  grey  towards  apex  and  tornus,  with  dark  grey  basal  line. 
Khasi  Hills,  in  September  ;  four  specimens. 
Laspeyresia.  endrosias,  n.  sp. 

$  9-  10-13  mm.  Head,  palpi,  and  thorax  dark  fuscous,  closely  irrorated 
with  pale  greyish -ochreous.  Abdomen  dark  fuscous.  Forewing  elongate, 
posteriorly  dilated,  costa  slightly  arched,  apex  obtuse,  termen  rather  obliquely 
rounded,  sinuate  beneath  apex  ;  dark  fuscous,  basal  area  as  far  as  a  line  run- 
ning from  ^  of  costa  to  tornus  finely  irrorated  with  pale  greyish-ochreous  ;  re- 
mainder of  wing  crossed  by  irregular  curved  partly  confluent  ferruginous-fulvous 
lines,  rising  from  numerous  very  fine  paired  oblique  whitish  costal  strigulse,  and 
three  bluish-leaden  lines,  third  running  to  termen  beneath  apex  ;  between  the 
first  two  metallic  lines  towards  tornus  the  ground-colour  appears  as  a  transverse 
series  of  four  blackish  dots  or  very  short  dashes  :  cilia  leaden-grey,  with  black 
basal  line.  Hindwings  grey,  with  whitish-grey  suffusion  in  middle  of  disc,  and 
broad  blackish  terminal  band  ;  cilia  whitish-grey,  with  blackish  basal  line. 
Khasi  Hills,  in  June  and  July  ;  eight  specimens. 
Laspeyresia  chelias,  n.  sp. 

£.  11  mm.  Head,  thorax,  and  abdomen  fuscous,  face  and  palpi  whitish- 
ochreous.  Forewings  elongate,  somewhat  dilated,  costa  gently  arched,  apex 
obtuse,  termen  little  oblique,  rounded,  sinuate  beneath  apex  and  rather  prominent 
in  middle  purplish-fuscous,  with  prismatic  reflections  ;  posterior  half  of  costa 
with  several  paira  of  minute  whitish  strigulae,  and  two  ppproximated 
triangular  ochreous-white  spots  immediately  before  apex  ;  a  bluish-leaden  line 
from  middle  of  costa  obliquely  to  disc  near  middle  of  termen,  thence  obtusely 
19 
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an^ulated  to  tornus,  and  another  from  J  of    costa    to   termen    beneath   apex  ; 
three  blackish  dots  close  before  lower  half  of  termen  :  cilia  fuscous,  with  dark 
bluish-fuscous    basal  line.     Hindwings   rather   dark    fuscous,   lighter   towards 
base  ;  cilia  whitish-fuscous,  with  dark  fuscous  basal  line. 
Maskebya,  Ceylon,  in  October  ;  one  specimen  (Pole). 
Laspeyre-sia  cyanogona,  n.  sp. 

$.  10-11  mm.  Head  pale  ochreous-grey,  face  more  whitish-ochreous.  Palpi 
whitish-ochreous,  a  dot  in  apical  scales  of  second  joint  beneath,  and  terminal 
joint  above  grey.  Thorax  ochreous-grey.  Abdomen  grey.  Forewihgs  elongate, 
somewhat  dilated  posteriorly,  costa  gently  arched,  apex  obtuse,  termen  some- 
what obliquely  rounded,  sinuate  beneath  apex  ;  rather  dark  fuscous,  basal 
half  with  a  purplish-leaden  gloss,  posterior  half  mostly  suffused  with  light 
yellow-ochreous  ;  fine  pairs  of  oblique  whitish  costal  strigulas  beween  \  and  f , 
each  emitting  a  short  oblique  blue-leaden-metallic  streak  except  fourth  which 
is  single  and  has  no  streak,  third  angnlated  in  middle  and  continued  as  a  thick 
striga  to  tornus  ;  indistinct  blackish  strigee  from  costa  before  and  beyond 
this  streak,  some  irregular  black  dots  in  disc  before  angle,  and  four  undefined 
black  dots  following  its  lower  half  ;  two  short  thicket  white  marks  on  costa 
before  apex,  beneath  which  is  a  leaden-blue  metallic  dot  ;  a  triangular  central 
dorsal  patch  of  four  purplish-grey  strigae  converging  upwards  to  a  point, 
reaching  half  across  wing:  cilia  shining  bluish-grey,  with  a  black  basal  line, 
very  finely  cut  with  white  on  subapical  sinuation.  Hindwings  dark  fuscous  ; 
cilia  grey-whitish,  with  dark  fuscous  basal  line. 
Khasi  Hills,  in  September  ;  two  specimens. 
Luspeyresia  crocopa,  n.  sp. 

£.     14  mm.     Head  and  palpi  ochreous-yellow.     Thorax  and    abdomen    fus- 
cous.     Forewi:  gs  elongate,  hardly  dilated,  costa  slightly  arched,    apex    obtuse, 
termen  somewhat  obliquely  rounded,  faintly  sinuate  beneath  apex  ;  rather  dark 
fuscous,  finely  irrorated  with    grey-whitish    exeept   towards   costa,  crossed    by 
about  ten  dark  purplish -leaden-grey  lines  rising  from  pairs  of  indistinct   minute 
whitish  costal  strigulse,   angulated    above   middle,    suffused    and   indistinct    in 
disc,  sixth  and  seventh  forming  margins  of  ocellus  with  two  well-defined  leaden 
"streaks,   last   three  converg'ng  towards   termen    beneath     apex  ;    three    short 
undefined  blackish  dashes  in  ocellus,  and  an    oblique   blackish  striga  above   it  : 
cilia  rather  dark  fuscous,  irrorated  with  grey-whitish.    Hindwings  fuscous;  cilia 
light  fuscous,  with  somewhat  darker  sub-basal  line. 
G-alboda,  Ceylon,  in  November  ;  one  specimen  (Pole). 
Luspeyresia  pseudonectis,  n.  sp, 

$.  10  mm.  Head  greyish-ochreous.  Palpi  pale  greyish-ochreous.  Thorax 
fuscous  irrorated  witli  pale  greyish-ochreous.  (Abdomen  broken.)  Posterior 
tibiae  and  basal  joint  of  tarsi  beneath  clothed  with  long  dense  projecting  scales. 
Forewings  elongate,  not  ddated,  costa  gently  arched,  apex  obtuse,  termen 
straight,  little  oblique,  rounded  beneath  ;  dark  fuscous,  finely  irrorated  with 
fuscous-whitish  except  on  costa;    costa  between  \  and  apex  v\ ith   seven  pairs 
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of  whitish  strigulse,  whence  proceed  obscure  short  purple-leaden  strigse,  'those 
from  third  and  fifth  pairs  crossing  wing,  angulated  in  middle,  forming  margins 
of  ocellus  ;  three  short  black  dashes  in  ocellus,  diminishing  in  length  down- 
wards :  cilia  fuscous  irrorated  with  fuscous-whitish.  Hindwings  fuscous, 
dorsal  area  broadly  sprinkled  with  black  ;  cilia  whitish-fuscous. 

Surat,  in  October  ;  one  specimen  (MaxwelbLefroy).  Larva  tunnels  stems  of 
Crotalareajuncea  (Maxwell-Lefroy).  Very  similar  to  L.  tricentra,  but  distinct  by 
the  sexual  characters  of  posterior  legs  and  hindwings. 

Laspeyresia  pti/chora,  n.  sp. 

$  $.  12-15  mm.  Head  and  thorax  fuscous  sprinkled  with  whitish -ochreous. 
Palpi  whitish-ochreous,  slightly  sprinkled  with  fuscous.  Abdomen  grey,  slight- 
ly sprinkled  with  black.  Fore  wings  elongate,  not  dilated,  costa  gently  arched, 
apex  obtuse,  termen  slightly  sinuate  beneath  apex,  hardly  oblique,  rounded 
beneath  ;  dark  fuscous,  finely  irrorated  with  ochreous-whitish  except  to  v.  ards 
costa  posteriorly  ;  costa  throughout  with  nine  pairs  of  whitish  strigulse,  last  six 
giving  rise  to  short  oblique  leaden-metallic  streaks,  seventh  running  to  termen 
beneath  apex  ;  ocellus  margined  laterally  by  leaden-metallic  streaks,  and  con- 
taining three  elongate  black  dots  :  cilia  dark  fuscous,  irrorated  with  ochreous- 
whitish.  Hindwings  grey  ;  in  £  a  very  slender  submedian  hair-pencil  from 
base,  followed  by  a  few  dark  grey  scales,  dorsal  area  rather  broadly  strewn 
blackish-grey  scales,  dorsal  edge  and  cilia  recurved  upwards  to  form  a  pockrt ; 
cilia  light  grey. 

N.  Courg (3,000  feet),  in  August  (Newcome)  ;  Madulsima,  Ceylon,  in  Novem- 
ber (Vaughan)  ;  six  specimens.  Also  very  close  to  L.  tricentra  ;  the  hindwings 
have  black  scales  as  in  L.  pseudonectis,  and  dorsal  pocket  as  in  L,  parastr^pta. 

Laspeyresia  parastrepta,  n.  sp. 

£  $  .  12-13  mm.  flead  and  thorax  dark  fuscous  irrorated  with  whitish- 
ochreous.  Palpi  whitish-ochreous  sprinkled  with  grey,  terminal  joint  grey 
above.  Abdomen  dark  fuscous.  Forewings  rather  elongate,  moderately  broad, 
costa  gently  arched,  apex  obtuse,  termen  hardly  oblique,  "ather  abruptly 
indented  beneath  apex  ;  dark  fuscous,  irrorated  with  whitish-ochreous  ;  seven 
pairs  of  oblique  whitish  costal  strigulae,  followed  by  three  single  strigulse 
towards  apex,  third  to  seventh  pairs  emitting  oblique  blue-leaden  metallic 
streaks,  sixth  very  short,  seventh  running  to  termen  be>  e.ith  apex,  prseapical 
strigula  terminating  in  a  blue-leaden-metallic  dot;  two  oblique  blue-laden 
met dlic lines  from  dorsum  ne;ir  middle,  converging  upwards  and  nearly  reach- 
ing streak  of  fifth  pair  of  costal  strigulse  ;  ocellus  margined  laterally  by  strong 
blue-leaden-metallic  streaks,  and  containing  three  elongate  black  dot-  resting 
on  posterior  tdge  :  cilia  dark  grey,  towards  base  grey-whitish,  with  a  blackish 
basal  line.  Hindwings  in  $  with  dorsal  margin  and  cilia  curved  upwards 
so  as  to  form  a  groove  or  pocket  ;  dark  fuscous,  becoming  blackish-fuscous 
posteriorly  ;  cilia  grey,  with  dark  fuscous  basal  line,  extreme  tips  white. 

Khasi  Hills,  in  September;  twenty-five  specimens.  Very  similar  to  L, 
tricentra  ;  this  group    of   cbsely   allied   species   requires  much    care  in    deter- 
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tnination  ;  the  secondary  sexual  characters  of  the  $  afford  easy  distinctions,  but 
in  the  9  the  shape  of  wings  is  perhaps  the  most  reliable  guide  ;  in  L. 
darastrepta  the  forewings  are  broader  and  the  terraen  more  obviously  indented 
than  in  the  others. 

Gelechiad^e. 

Idiophantis  melanosacta,  n.  sp. 

$   $.     12-13   mm.  Head,  palpi,   antennae,  thorax,   and   abdomen    whitish- 

ochreous  ;  terminal  joint    of  palpi  with   dark  fuscous  lateral   line;  shoulders 

dark  fuscous.     Forewings  elongate,  costa  slightly  arched,   termen  with    a   deep 

elliptical  excavation   between    slender   acute    apical  and  broader  obtuse  tornal 

prominences  ;  2  and   3  long  stalked,  6  absent  ;  whitish-ochreous  ;  an  elongate 

blackish    patch   extending   along   costa    from   base   to   beyond    middle,    apex 

oblique,   lower  edge  forming  two  broad  subtriangular  prominences  reaching 

about  half  across  wing  ;    two  undefined  blackish   dots  longitudinally  placed  in 

disc   beyond  middle;  an  angulated  whitish   line   from  f  of  costa  to  dorsum 

before  tornal  prominence,  edged  with  fuscous  and  on  costa  with   blackish  ;  a 

flue  oblique  parallel  fuscous  line  beyond  this  on   upper  half  ;  a  bronzy-metallic 

dot   edged  anteriorly    with  black  on  termen  beneath  base  of  excavation  :  cilia 

whitish-ochreous,  tips  whitish,  within  excavation  with  a  blackish  sub-basal  line 

towards  apex  of  both   prominences.     Hindwings  grey;  cilia  pale  grey,  round 

apex  with  a  blackish-grey  sub-basal  line  edged  with  whitish-ochreous  suffusion. 

N.  Coorg  (8,000  feet),  in  June  ;  three  specimens  (Newcome). 

Idiophantis  chulcura,  n.  sp. 

ft ,  15  mm.  Head  greyish-ochreous,  face  whitish-ochreous.  Palpi  bronzy- 
grey,  upper  edge  whitish-ochreous.  Antennae  whitish  dotted  with  dark  grey, 
towards  base  lined  with  black,  toward  apex  with  two  blackish-grey  bands. 
Thorax  lib'ht  greyish-bronze.  Abdomen  grey,  segmental  margins  ochreous- 
whitish,  basal  half  blackish-grey  above.  Forewings  elongate,  rather  narrow, 
costa  slightly  arched,  termen  with  deep  elliptical  excavation  between  slender 
acute  apical  and  broad  rounded  tornal  prominence  ;  2  and  3  separate,  6 
present  ;  light  ocbreous-fuscous,  costal  half  suffused  with  dark  fuscous  ;  plical 
and  second  discal  stigmata  large,  cloudy,  dark  fuscous,  latter  preceded  by  an 
additional  elongate  dot  ;  two  oblique  white  streaks,  black-edged  posteriorly, 
from  costa  about  \,  first  running  to  base  of  excavation,  second  to  apex,  apex 
between  and  beyond  these  pale  ochreous  ;  a  black  dot  on  base  of  excavation  ; 
tornal  prominence  bronzy-metallic,  edged  anteriorly  with  blackish  at  extremities, 
and  crossed  by  two  longitudinal  pale  yellowish  lines  :  cilia  whitish-ochreous, 
on  termen  bronzy-metallic,  beneath  apical  prominence  mixed  with  dark  grey,  at 
apex  with  a  triangular  white  mark,  Hindwings  blackish-grey  ;  cilia  dark  grey, 
round  apex  with  a  blackish  subbasal  line  edged  with  pale  greyish-ochreous. 

Khasi  Hills,  in  October  ;  one  specimen. 

Idiophantis  discura,  n.  sp. 

<£$.     13-14    mm.      Head    and    thorax   light   bronzy-ochreous,  face   paler, 
thorax  fuscous-tinged.     Palpi  whitish-ochreous,  anteriorly  irrorated  with    fus- 
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cous.  Antennae  pale  grey,  above  dark  fuscous.  Abdomen  grey,  anal  tuft 
whitish-ochreous.  Forewinga  elongate,  rather  narrow,  costa  slightly  arched, 
termen  with  a  deep  elliptical  excavation  between  slender  pointed  apical  and 
broad  obtuse  tornal  prominence  ;  2  and  3  separate,  6  present  ;  fuscous  ;  a 
strongly-curved  light  leaden-bluish  dark-edged  line  from  f  of  costa  to  dorsum 
before  tornal  prominence,  more  or  less  obscurely  margined  with  ochreous 
anteriorly  ;  apical  and  tornal  prominences,  beyond  this  light  ochreous-yellow, 
with  a  grey-whitish  streak  along  upper  part  of  apical  prominence,  and 
some  black  suffusion  towards  middle  of  termen  :  cilia  bronzy-fuscous,  at  base 
of  excavation  and  on  lower  side  of  tornal  prominence  light  ochreous-yellow. 
Hindwings  grey;  in  ft  beneath  with  a  furrow  along  lower  margin  of  cell, 
covered  with  a  fringe  of  long  hairs  ;  cilia  grey,  on  upper  half  of  termen 
whitish-yellowish,  round  apex  with  dark  fuscous  subbasal  line. 

Maskeliya,  Ceylon  ;  in  February  and  September,  three  specimens    (de  Mow- 
bray, Alston). 

Idiophantis  hemiphcea,  n.  sp. 

ftQ.  13-16  mm.  Head  pale  ochreous,  face  whitish-ochreous.  Palpi  light 
silvery-grey.  Antenaae  ochreous- whitish,  on  basal  half  with  a  blackish  line 
above,  towards  apex  with  three  narrow  dark  fuscous  bands.  Thorax  pale 
ochreous,  anteriorly  suffused  with  dark  fuscous.  Abdomen  whitish-ochreous 
sprinkle  1  with  grey.  Fore  wings  elongate,  rather  narrow,  costa  slightly  arched, 
termen  with  a  deep  circular  excavation  between  slender  acute  apical  and 
broader  obtuse  tornal  prominence  ;  2  and  3  separate,  6  present  ;  pale 
ochreous,  costal  half  from  base  to  posterior  streaks  suffused  with  rather  dark 
fuscous,  darkest  towards  base;  two  fine  oblique  whitish  posteriorly  black- 
edged  streaks,  first  meeting  a  very  undefined  erect  line  of  pale  bronzy-metallic 
and  blackish  scales  from  dorsum  before  tornal  prominence,  second  running 
into  apex  ;  tornal  prominence  beyond  this  line  suffused  with  coppery-metallic 
on  margins ;  a  black  dot  at  base  of  excavation  :  cilia  whitish-ochreous,  on 
termen  metallic  bronze  with  two  undefined  dark  fuscous  lines,  above  apex 
with  a  triangular  white  black-edged  mark.  Hindwings  grey  ;  cilia  pale  greyish- 
ochreous  or  whitish -fuscous,  round  apex  with  a  blackish  subbasal  line. 

Khasi  Hills,  from  April  to  October  ;  twenty  specimens. 

Idiophantis  atoica,  n.  sp. 

ft.  15-16  mm.  Head  and  thorax  light  bronzy-ochreous,  face  whitish-ochre- 
ous. Palpi  whitish-ochreous,  anterior  edge  white  margined  with  blackish  lines. 
Antennae  whitish  lined  with  blackish.  Abdomen  whitish-ochreous  suffused  with 
grey.  Korewings  elongate,  rather  narrow,  costa  gently  arched,  termen  semicir- 
cularly  concave  beneath  produced  pointed  apex,  tornus  rounded-prominent  ;  2 
and  3  separate,  6  present  ;  pale  ochreous,  irregularly  tinged  with  fuscous  ;  a 
cloudy  dark  fuscous  subdorsal  dot  at  \  ;  stigmata  blackish,  plical  represented 
by  two  transversely  placed  dots  enclosed  in  fuscous  suffusion,  second  discal  by 
two  transversely  placed  dots,  an  additional  dot  midway  between  lower  of  these 
and  upper  plical ;  an  oblique  white  line  from  |  of   costa,  edged  with  black  on 
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costa,  angulated  opposite  terminal  concavity  and  continued  obsoletely  to  near 
tornus  ;  a  white  dark-edged  line  from  costa  beyond  this  running  to  apex  ;  some 
blackish  suffusion  on  termen  towards  middle  :  cilia  pale  greyish-ochreous,  on 
termen  tipped  with  grey,  beneath  apex  with  a  black  basal  line,  towards  middle 
of  termen  with  a  bronzy-metallic  basal  spot.  Hindwhgs  grey,  paler  towards 
base  ;  cilia  pale  grey,  round  apex  whitish  with  a  black  subbasal  line. 

Palni  Hills,  Gooty;  two  specimens  (Campbell). 

Anorthosia  sandycitis,  n.  sp. 

$$.  18-19  mm  Head  fuscous.  Palpi  fuscous,  second  joint  becoming 
ochreous-brown  anteriorly,  expansible  hairs  sprinkled  with  whitish,  terminal 
joint  whitish,  anterior  edge  dark  fuscous.  Antennae  greyish,  spotted  with 
dark  fuscous.  Thorax  fuscous,  in  $  with  two  red  dorsal  marks.  Abdomen 
rather  dark  fuscous.  Forewings  elongate,  rather  narrow,  slightly  dilated 
posteriorly,  costa  slightly  arched,  apex  obtuse,  termen  somewhat  sinuate,  rather 
oblique  ;  glossy  fuscous,  markings  blood-red  ;  an  oblique  mark  near  base  ;  six 
small  spots  in  disc  arranged  in  three  pairs,  and  a  seventh  between  and  above 
second  and  third  pairs  ;  a  dot  on  dorsum  towards  tornus,  sometimes  united 
with  third  pair  to  form  a  curved  bar  ;  a  narrow  streak  along  costa  from  \  to 
■|,  thence  continued  as  a  transverse  streak  to  tornus  ;  a  blackish  line  along 
posterior  part  of  costa  and  termen  :  cilia  yellow-ochreous,  beneath  tornus 
fuscous.  Hindwings  grey,  in  $  rather  darker  ;  cilia  grey,  round  apex  and  upper 
half  of  termen  suffused  with  pale  yellow-ochreous,  with  grey  subbasal  shade. 

Khasi  Hills,  in  June  and  September  ;  Kandy,  Ceylon,  in  April  (Green) ;  six 
specimens. 

Xyloryctid^e. 

Ptochoryctis  simbleuta,  n.  sp. 

ft  9 •  11-17  mm.  Head,  palpi,  antenna?,  thorax,  and  abdomen  white; 
antennal  pectinations  in  ft  short,  grey  ;  thorax  usually  with  a  few  blackish 
scales  ;  abdomen  broadly  banded  with  ferruginous.  Forewings  suboblong, 
moderate,  costa  gently  arched,  apex  obtuse,  termen  hardly  rounded,  rather 
oblique  ;  white,  with  some  irregularly  scattered  black  scales,  especially  in  disc  ; 
a  patch  of  cloudy  fuscous  suffusion  extending  from  disc  beyond  middle  to 
tornus  ;  a  prsemarginal  series  of  black  dots  from  |  of  costa  to  tornus  :  cilia 
white,  with  fine  black  median  line,  apical  third  grey  except  above  apex  and  on 
tornus      Hindwings  pale  grey  ;  cilia  white,  with  a  faint  grey  median  line. 

Gazepore,  Assam,  in  March  and  April  ;  eight  specimens  bred  (Antram). 
Larva  brick-red  ;  feeds  beneath  a  web  covered  with  refuse  and  pieces  of 
bark,  on  bark  of  shoots  of  tea-plant  (Theu),  eating  right  through  to  the 
cambium,  and  thus  killing  the  branch  or  plant  (Antram). 

CEcophorid^e. 

Blastobasis  decolor,  n.  sp. 

ft  $ .  11-15  mm.  Head  and  thorax  whitish-ochreous.  Palpi  whitish- 
ochreous,  irrorated  with  fuscous  except  at  apex  of  joints,  terminal  joint  in  ft 
stout,    tolerably    obtuse.    Antennse     greyish-ochreous,     basal    joint    whitish" 
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ochreoua.  Abdomen  whitish-ochreous,  in  $  with  a  dark  fuscous  transverse 
streak  on  each  segment  before  margin.  Forewings  eloncate,  narrow,  moderate- 
ly pointed,  tolerably  acute  ;  whitish-ochreous,  partially  tinged  with  brownish, 
in  $  thinly,  in  9  more  largely  sprinkled  with  dark  fuscous  ;  a  curved  or 
obtusely  angulated  ochreous-whitisli  fascia  at  £,  followed  by  more  or  less  dark 
fuscous  suffusion  ;  stigmata  dark  fuscous,  distinct,  plical  obliquely  before  first 
discal,  and  touching  posterior  edge  of  pale  fascia,  a  larger  dark  fuscous  dot  on 
tornus  beneath  second  discal  :  cilia  whitish-ochreous  or  whitish-fuscous,  some- 
what sprinkled  with  dark  fuscous.  Hindwings  in  $  pale  fuscous,  basal  third 
suffused  with  whitish-ochreous  or  pale  yellowish,  in  $  fuscous,  darker  towards 
apex  ;  cilia  whitish-ochreous  or  whitish-fuscous. 

Puttalam,  Ceylon,  from  November  to  January  ;  fourteen  specimens  (Pole). 

Blastobasis  pulverea,  n.  sp. 

$  9-  14-16  mm.  Head  ochreous-whitish,  crown  irrorated  with  fuscous. 
Palpi  whitish-ochreous  irrorated  with  dark  fuscous,  terminal  joint  in  g  slender, 
acute.  Antennae  pale  greyish-ochreous.  Thorax  ochreous-whitish  irrorated 
with  fuscous.  Abdomen  pale  greyish-ochreous,  in  $  with  ferruginous  segmental 
bands.  Forewings  elongate,  rather  narrow,  moderately  pointed,  apex  tolerably 
obtuse  ;  grey-whitish,  suffusedly  irrorated  with  dark  fuscous  ;  discal  stigmata 
tolerably  distinct,  round,  dark  fuscous,  at  j  and  |  respectively  ;  cilia  pale  greyish, 
sprinkled  with  whitish  points,  and  with  a  few  dark  fuscous  scales  towards  base. 
Hindwings  with  vein  5  connate  with  or  out  of  stalk  of  3  and  4  ;  grey,  towards 
base  and  in  cell  pale  and  subhyaline  ;  cilia  light  grey,  slightly  ochreous-tinged. 

India  (without  further  locality)  ;  four  specimens,  bred  from  larvae  feeding 
on  colonies  of  Tachardia  lacca  (Green). 

BypaUma  doleropa,  n.  sp. 

£.  12-15  mm.  Head  whitish,  crown  irrorated  with  dark  grey,  face  some- 
times ochreous-tinged.  Palpi  whitish,  irrorated  with  dark  grey  except  apex  of 
second  joint.  Antennae  dark  grey.  Thorax  whitish,  mixed  with  pale  grey 
and  irrorated  with  dark  grey.  Abdomen  grey-whitish  mixed  with  grey, 
segments  with  ferruginous  bands.  Forewings  elongate,  narrow,  costa  slightly 
arched,  apex  rouud-pointsd,  termen  extremely  obliquely  rounded  ;  whitish, 
irregularly  irrorated  with  dark  grey  or  blackish  ;  stigmata  cloudy,  formed  of 
blackish  inoration,  discal  rather  large,  round,  often  placed  in  a  longitudinal 
whitish  streak,  plical  elongate,  slightly  before  first  discal;  cilia  light  grey 
round  apex  irrorated  with  whitish  and  blackish.  Hindwings  grey,  becoming 
semitransparent  towards  base  ;  cilia  grey,  paler  towards  tips. 

Satpura  Range,  Khandesh,  bred  in  February  ;  five  specimens  (Annandale). 
"  Parasitic  in  lac,  in  company  with  the  Noctuid  Eublemma  amubilia"  (Annan- 
dale). 

Stenomid^e. 

Agriophara  byrsina,  n.  sp. 

<£$.  22-25  mm.  Head  fuscous-whitish,  sometimes  brownish-tinged.  Palpi 
fuscous-whitish,   lower   half    of   second    joint    suffused    with    dark   fuscous 
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Antennae,  thorax,  and  abdomen  whitish-fuscous.  Forewings  elongate,  costa 
moderately  arched,  apex  obtuse,  termen  rounded,  somewhat  oblique  ;  pale 
greyish-ochreous  slightly  sprinkled  with  whitish  and  dark  fuscous,  some- 
times ochreous-tinged  ;  dorsum  sometimes  suffused  with  fuscous ;  basal 
fourth  of  costa  more  or  less  suffused  with  dark  fuscous  ;  aubtriangular  spots  of 
dark  fuscous  suffusion  on  costa  at  ^  and  f  ;  very  indistinct  traces  of  suffused 
fuscous  lines  from  costa  at  ^  and  the  two  spots,  first  hardly  traceable,  second 
very  irregular,  angulated  in  disc,  third  curved  ;  first  discal  stigma  sometimes 
fuscous,  second  large,  dark  fuscous  ;  a  marginal  series  of  blackish  dots  round 
apex  and  termen  :  cilia  pale  greyish-ochreous.  Hindwings  whitish-grey  ;  cilia 
pale  greyish-ochreous. 

Khasi  Hills,  from  July  to  September  ;  five  specimens. 

Agriophara  rninax,  n.  sp. 

$.  22-25  mm.  Head  pale  brownish-ochreous,  sides  of  face  fuscous. 
Palpi  whitish-ochreous,  basal  half  of  second  joint  suffused  with  fuscous. 
Antennae  and  thorax  whitish-ochreous  irrorated  with  fuscous.  Abdomen 
greyish,  apex  whitish-ochreous.  Forewings  elongate,  costa  moderately  arched, 
apex  obtuse,  termen  rounded,  rather  oblique  ;  whitish-ochreous  tinged  with 
brownish  and  irrorated  with  fuscour.  ;  basal  fourth  of  costa  suffused  with  dark 
fuscous  ;  a  very  indistinct  irregular  line  of  fuscous  suffusion  from  costa  at  ^ 
to  dorsum  before  middle  ;  a  broad  oblique  fascia  of  dark  fuscous  suffusion, 
sharply  defined  and  pale-edged  anteriorly,  very  undefined  posteriorly,  from  costa 
about  middle,  reaching  more  than  half  across  wing  ;  a  suffused  fuscous  curved 
line  from  costa  about  %,  almost  obsolete  on  dorsal  half  ;  a  marginal  row  of 
blackish  dots  round  apex  and  termen  :  cilia  light  brownish-ochreous.  Hind 
wings  pale  grey  ;  cilia  pale  greyish-ochreous,  with  grey  subbasal  line. 

Khasi  Hills,  in  July  ;  two  specimens. 

Copkomokphid^:. 

Copromorpha  cymbalora,  n.  sp. 

$$.  13-17  mm.  Head  and  thorax  white.  Palpi  white,  sometimes  with  a 
few  black  specks.  Antennae  ochreous  dotted  with  black.  Abdomen  white,  on 
apical  half  mixed  or  suffused  with  grey  or  dark  fuscous.  Forewings  elongate- 
triangular,  costa  gently  arched,  apex  obtuse,  termen  slightly  bowed,  little  oblique  ; 
7 — 9  separate  ;  ochreous,  more  or  less  suffused  with  bright  fulvous  ;  a  white 
patch  occupying  basal  |  of  wing,  outer  edge  straight,  vertical  ;  a  violet-golden 
metallic  irregular  transverse  streak  near  beyond  and  parallel  to  edge  of  this  ; 
one  or  two  short  violet.golden  metallic  oblique  marks  beneath  costa  beyond  this, 
a  striga  from  §  of  costa  to  termen  above  middle,  and  a  short  mark  just  before 
apex  ;  area  between  this  striga  and  the  transverse  streak  occupied  by  a  large 
roundish  fuscous  blotch  finely  irrorated  with  whitish  and  crossed  by  numerous 
fine  incomplete  longitudinal  black  lines,  marked  on  upper  edge  with  two  small 
round  violet- golden-metallic  spots,  on  middle  of  posterior  edge  with  a  violet- 
golden-metallic  transverse  mark,  and  crossed  below  middle  by  an  irregular 
bar  of  ground-colour  containing  four  small  round   violet-golden  metallic  snots 
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partly  margined  with  irregular  black  marks  :  cilia  purplish-grey  with  two  dark 
fuscous  shades.  Hindwings  white  ;  a  broad  blackish  terminal  fascia  irregu- 
larly attenuated  downwards,  on  lower  third  of  termen  very  narrow  or  absent  ; 
cilia  grey  with  blackish  subbasal  line,  becoming  white  on  lower  half  of  termen. 

Khasi  Hills,  from  June  to  September  ;  five  specimens. 

Chlidanotid^e. 

Trymalil/s  cataracta,  n.  sp. 

g.  16-19  mm.  Head  white,  crown  mixed  with  fuscous.  Palpi  white, 
upper  surface  dark  fuscous  except  apex  of  joints.  Thorax  white,  more  or  less 
mixed  on  back  with  light  fuscous,  sometimes  speckled  with  blackish.  Abdo- 
men pale  whitish-ochreous.  Forewings  elongate,  posteriorly  dilated,  costa 
gently  arched,  apex  obtuse,  termen  obliquely  rounded,  slightly  indented 
beneath  apex  ;  white  ;  a  few  fuscous  dots  on  costa  ;  blackish  subcostal  dots 
near  base  and  before  middle  ;  a  streak  of  suffused  fuscous  strigulation  occupy- 
ing dorsal  fourth  from  base  almost  to  tornus,  and  a  similar  but  fainter  and 
less  defined  streak  extending  from  dorsum  beyond  middle  to  apex  of  wing, 
marked  with  two  or  three  blackish  dots  and  a  yellowish  discal  dot  at  end  of 
cell;  a  yellow-ochreous  apical  spot,  enclosing  a  white  longitudinal  mark;  a 
submarginal  series  of  blackish  dots,  followed  by  a  marginal  series  of  small 
grey  spots  :  cilia  white,  with  two  shades  of  fuscous  or  dark  fuscous  irroration. 
Hindwings  and  cilia  whitish-grey,  slightly  yellowish-tinged. 

Maskeliya,  Ceylon,  in  October,  November  and  March  ;  five  specimens  (  de 
Mowbray).  Closely  allied  to  T.  margarias,  but  with  the  colouring  of  oblique 
streak  much  reduced  ;  easily  distinguished  by  having  posterior  half  of  costa 
white  with  at  most  one  or  two  minute  fuscous  dots,  whereas  in  margarias  it 
is  ochreous  strigulated  with  white. 

PLUTELUDyE. 

Yponomeuta  corpuscularis ,  n.  sp. 

$.  27  mm.  H^ad  grey-whitish,  forehead  with  two  black  dots,  centre  of 
crown  with  some  black  scales.  Palpi  grey-whitish,  base  of  terminal  joint  with 
a  blackish  dot.  Antennae  grey.  Thorax  grey-whitish,  with  dots  on  shoulders, 
three  antemedian,  two  postmedian  dots,  and  two  at  posterior  extremity  black. 
Abdomen  grey.  Forewings  elongate,  narrow,  costa  gently  arched,  apex  obtuse, 
termen  obliquely  rounded  ;  grey,  irregularly  strewn  with  small  white  dots, 
thickest  in  disc  anteriorly,  most  thinly  towards  costa  between  middle  and  § ; 
six  longitudinal  series  of  small  black  dots,  first  of  nine  dots  beneath  costa  from 
base  to  middle,  second  of  ten  dots  from  near  base  tof ,  third  of  three  dots  before 
middle  and  two  towards  apex,  fourth  median,  of  seven  dots  from  near  base  to 
middle  and  three  posteriorly,  fifth  above  fold,  of  twelve  or  thirteen  dots,  sixth 
of  ten  dots  ;  three  additional  dots  before  termen  between  fourth  and  fifth  rows  ; 
a  small  white  spot  on  costa  towards  apex  :  cilia  grey,  towards  base  mixed  with 
white.  Hindwings  and  cilia  slaty-grey  ;  a  moderate  roundish  rather  undefined 
transparent  basal  patch. 

Nilgiri  Hills  (6,000  feet),  in  May  •,  one  specimen  (Andrewes). 
20 
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Anticrates  asterias,  n.  sp. 

£ .  16  mm.  Head,  palpi,  antennae,  thorax,  and  abdomen  dark  fnscous  ; 
palpi  with  several  white  dots  ;  antennae  with  a  shining  white  subbasal  mark 
above.  Forewings  elongate,  costa  moderately  arched,  apex  obtuse,  termen 
sinuate,  oblique  ;  2  from  before  angle,  3  and  4  approximated,  7 — 9  separate  ; 
dark  fuscous  tinged  with  bronze,  strewn  throughout  with  numerous  pale  violet- 
blue-metallic  dark-edged  dots,  tending  to  form  transverse  series,  especially 
two  angulated  series  beyond  middle,  and  one  along  termen:  cilia  light  ochreous- 
yellow,  basal  half  bronzy-fuscous,  towards  *,ornus  more  blackish.  Hindwings 
dark  fuscous,  cilia  whitish-fuscous  basal  half  dark  fuscous. 

Khasi  Hills,  in  June  ;  one  specimen. 

Tineid^e. 

Dacryphanes,  n.  g. 

Head  with  loosely  appressed  hairs  ;  ocelli  present  ;  tongue  absent.  Antennae 
i,  in  $  moderately  ciliated  (1),  basal  joint  short,  without  pecten.  Labia! 
palpi  moderately  long,  curved,  ascending,  thickened  with  dense  scales,  second 
joint  rough  beneath,  with  an  exterior  series  of  projecting  bristles,  terminal 
joint  rather  short,  obtuse.  Maxillary  palpi  several-jointed,  folded.  Posterior 
tibiae  with  appressed  scales.  Forewing  with  1  b  furcate,  2  from  near  angle, 
7  to  apex,  11  from  before  middle.     Hindwings  1,  elongate-ovate,  cilia  \  ;  3  and 

4  approximated  at  base,  5 — 7  parallel. 

Intermediate  in  some  respects  between  Tinea  and  Setomorpha. 

Dacryphanes   cyanastra,   n.  sp. 

$  $.  I0-I8  mm.  Head  and  palpi  dark  ochreous-fuscous.  Antennae,  thorax, 
and  abdomen  dark  fuscous.  Anterior  legs  spotted  with  silvery-white.  Fore- 
wings  elongate,  posteriorly  somewhat  dilated,  costa  moderately  arched,  apex 
rounded,  termen  obliquely  rounded  ;  dark  fuscous  ;  six  indeterminate  groups 
of  blue-metallic  or  violet-metallic  dots,  sometimes  surrounded  by  an  indefinite 
cloudy  paler  suffusion,  viz.,  basal,  towards  costa  before  middle,  towards  middle 
of  dorsum,  towards  costa  about  f,  tornal,  and  apical:  cilia  rather  dark  ochreous- 
fuscous.  Hindwings  rather  dark  bronzy-fuscous,  darker  towards  apex  ;  cilia 
fuscous,  with  dark  fuscous  basal  line.  Forewings  in  $  beneath  with  expan- 
sible subcostal  fringe  of  hairs  before  middle. 

Khasi  Hills,  in  July  and    August;  twenty  specimens. 

Struthisca  mysteris,  n.  sp. 

$  19-22  mm.,  $  28-32  mm.  Head  light  ochreous-yellowish,  lower  part  of 
face  dark  fuscous.  Palpi  very  short,  loosely  scaled,  fuscous.  Antennae  fus- 
cous, basal  joint  pale  yellowish,  pectinations  in  $  12.  Thorax  light  fuscous. 
Abdomen  light  greyish-ochreous,  Forewings  elongate,  in  £  moderate,  in  $ 
narrower,  costa  moderately  arched,   apex  obtuse,  termen  obliquely  rounded  ; 

5  absent,  8  and  9  stalked;  pale  fuscous,  with  scattered  cloudy  dark  fuscous 
strigulae  ;  these  cause  obscure  indications  of  a  cloudy  dark  transverse  mark 
from  disc  before  middle  to  dorsum,   preceded    by   faint   pale   suffusion  :  cilia 
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pale  fuscous  or  greyish-ochreous.  Hindwings  thinly  scaled,  grey  ;  cilia  light 
greyish-och  reous. 

Madulsima  and  Peradeniya,  Ceylon,  from  July  to  September  ;  six  specimens 
(Vaughan,  Green). 

Struthisca  zygitis,  n.  sp. 

ft'  13-14  mm.,  9  19-22  mm.  Head  and  thorax  whitish  irro rated  with  fus- 
cous, lower  half  of  face  fuscous.  Palpi  short,  slender,  fuscous,  apex  of  joints 
whitish.  Antenna?  whitish  sprinkled  with  fuscous,  pectinations  '.'£.  Abdomen 
light  greyish-ochreous.  Forewings  elongate,  moderate,  costa  moderately 
arched,  more  strongly  in  9,  apex  obtuse,  termen  rounded,  rather  strongly 
oblique  ;  9  absent  ;  whitish,  sometimes  partially  tinged  with  fuscous,  strewn 
throughout  with  fuscous  or  dark  fuscous  strigula? ;  an  irregular  transverse 
median  fascia,  and  a  spot  beneath  costa  at  f ,  more  or  less  indicated  with  fus- 
cous suffusion,  but  usually  "very  ill-defined  :  cilia  whitish,  sprinkled  with  pale 
fuscous.     Hindwings  and  cilia  pale  fuscous  or  whitish-fuscous. 

Puttalam,  Ceylon,  from  September  to  June  ;  ten  specimens  (Pole). 

Struthisca  charadrias,  n.  sp. 

ft  18-23  mm.,  9  28-31  mm.  Head  and  thorax  light  fuscous,  sprinkled 
with  whitish.  Palpi  very  small,  slender,  fuscous.  Antennas  whitish,  pectina- 
tions in  ft  5.  lined  with  fuscous.  Abdomen  pale  whitish-fuscous.  Forewings 
elongate,  rather  narrow,  rather  dilated  posteriorly,  costa  posteriorly  mode- 
rately arched,  apex  round-pointed,  termen  very  obliquely  rounded  ;  all  veins 
present,  separate  ;  whitish  finely  irrorated  with  fuscous,  sometimes  forming 
indistinct  strigula?  ;  the  absence  of  irroration  forms  a  more  or  less  distinct 
suffused  white  median  streak  from  near  base  to  f ,  costal  area  above  this  more 
or  less  suffused  with  fuscous :  cilia  whitish-fuscous.  Hindwings  and  cilia 
fuscous- whitish. 

Hambantota,  Ceylon,  from  June  to  August  ;  ten  specimens  (Pole). 

Sapheneulis,  n.  g. 

Head  loosely  rough-scaled  ;  ocelli  present  ;  tongue  absent.  Antenna?  ^,  in 
ft  biciliated  with  fascicles.  Labial  palpi  moderate,  porrected  or  ascending, 
loosely  scaled,  obtuse.  Maxillary  palpi  obsolete.  Posterior  tibia?  clothed  with 
long  hairs.  Forewings  with  lb  furcate,  2  from  towards  angle,  7  to  apex  or 
termen,  8  stalked  with  7  or  absent,  11  from  before  middle.  Hindwings  1, 
elongate-ovate,  cilia  | — 1  ;  2—7  tolerably  parallel. 

Type  «S.  camerata.  Allied  to  Melasina,  from  which  it  differs  essentially  by 
the  antenna?  not  being  pectinated  in  ft. 

Sapheneuth  camerata,  n.  sp. 

ft.  12-15  mm.,  9  21-23  mm.  Head,  palpi,  antennas,  thorax,  and  abdomen 
pale  whitish-ochreous  ;  basal  half  of  palpi  mixed  with  blackish  ;  shoulders 
with  a  blackish-fuscous  spot.  Forewings  elongate,  rather  narrow,  costa  gently 
arched,  apex  obtuse,  termen  very  obliquely  rounded  ;  8  absent  ;  pale  whitish- 
ochreous  ;  markings  rather  dark  fuscous  edged  with  black  ;  an  irregular  fascia 
near  base,  not  black-edged  anteriorly  ;  an  irregular  fascia  before  middle,  ante- 
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nor  edge  concave,  posterior  angularly  prominent  in  middle  ;  a  subquadrate 
spot  on  costa  about  §,  and  narrow  sometimes  nearly  obsolete  spot  on  tornus 
opposite  it  ;  sometimes  two  undefined  dots  on  costa  and  termen  near  apex : 
cilia  pale  whitish-ochreous.  Hindwings  in  $  ochreous-whitish  more  or  less 
tinged  with  grey,  in  9  pale  gi'ey  ;  cilia  pale  whitish-ochreous. 

Maskeliya,  Ceylon  (Pole)  ;  N,  Coorg  (Newcome) ;  in  April,  May,  October, 
and  November,  nine  specimens. 

Sapheneutis  marrnarurga,  n.  sp. 

$9-  15-20  mm.  Head  ochreous-yellow.  Palpi  fuscous,  towards  apex  pale 
yellowish.  Antennae  pale  ochreous,  ciliations  in  $  1.  Thorax  light  purplish- 
bronzy,  mixed  with  blackish  and  sometimes  with  yellow-ochreous  with  posterior 
crest.  Abdomen  whitish-ochreous  more  or  less  suffused  with  grey.  Forewings 
elongate,  posteriorly  rather  dilated,  costa  moderately  arched,  apex  obtuse, 
termen  straight,  oblique  ;  7  and  8  long-stalked,  9  sometimes  out  of  7  near  base  ; 
white,  in  <£  sprinkled  with  ochreous,  especially  posteriorly,  and  more  or  less 
sprinkled  with  blackish,  in  9  much  more  largely  suffused  and  strigulated  with 
ochreous-fuscous  or  purplish-fuscous  and  irrorated  with  blackish,  so  as  to  ob- 
scure ground  colour  except  on  a  fascia  following  basal  patch  and  dilated  towards 
costa  ;  markings  slaty-purplish  or  purplish-fuscous  irrorated  with  black,  viz.,  a 
basal  patch  with  outer  edge  running  from  \  of  costa  to  §  of  dorsum,  slightly 
curved,  and  a  transverse  or  subtriangular  blotch  on  costa  somewhat  beyond 
middle,  reaching  half  across  wing:  cilia  fuscous  sprinkled  with  blackish. 
Hindwings  in  $  pale  grey,  brassy-tinged,  in  9  grey  5  cilia  ochreous-whitish 
more  or  less  tinged  with  grey,  usually  with  grey  subbasal  line. 

Maskeliya,  Ceylon,  in  February,  March,  and  June  ;  sixteen  specimens  (Pole). 
Sapheneutis  metacentra,  n,  sp. 

$.  14-18  mm.,  9  24-26  mm.  Head  rather  dark  fuscous.  Palpi  ascending, 
dark  fuscous,  apex  of  second  and  terminal  joints  light  greyish-ochreous. 
Antennae  pale  greyish-ochreous.  Thorax  fuscous-whitish,  anteriorly  narrowly 
suffused  with  dark  fuscous.  Abdomen  pale  greyish-ochreous.  Forewings 
elongate-oblong,  costa  moderately  arched  towards  extremities,  apex  rounded, 
termen  obliquely  rounded  ;  7  and  8  stalked  ;  very  pale  greyish-ochreous, 
with  some  scattered  dark  fuscous  strigulse,  especially  towards  termen  ;  a 
large  blackish  dot  of  partially  raised  scales  in  disc  at  §  :  cilia  ochreous-whitish. 
Hindwings  grey,  thinly  scaled  ;  cilia  grey-whitish,  with  two  grey  shades. 

Puttalam,  Eppawela,  Wellawaya,  Maskeliya,  and  Madulsima,  Ceylon,  from 
September  to  November  and  in  May  (Pole,  Green,  Vaughan). 

Melasma  epiclera,  n.  sp. 

$.  16-18  mm.,  9  18-20  mm.  Head  ochreous-whitish,  hairs  somewhat 
appressed,  lower  part  of  face  fuscous.  Palpi  very  small,  fuscous.  Antennae 
in  $  ochreous-whitish,  pectinations  5,  in  9  fuscous.  Thorax  ochreous- 
whitish,  in  9  more  or  less  infuscated.  Abdomen  whitish-fuscous,  in  9  with 
dense  ochreous-whitish  anal  hairs.     Forewings   rather  elongate,  more  so  in  9» 
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costa  gently  arched,  apex  obtuse,  termen  obliquely  rounded  ;  8-10  rather 
approximated  ;  in  ft  clear  whitish  with  some  scattered  fuscous  strigulae,  in 
9  light  fuscous  somewhat  mixed  with  darker  ;  in  ft  one  or  two  small  spots 
towards  base,  a  moderate  straight  fascia  from  middle  of  costa  to  beyond  middle 
of  dorsum,  and  a  transverse  mark  from  costa  at  §  reaching  half  across  wing 
fuscous,  in  9  these  markings  are  more  or  less  indicated  by  darker  fuscous 
suffusion  but  very  undefined  ;  a  terminal  row  of  fuscous  dots  :  cilia  in  ft 
ochreous-whitish,  becoming  more  ochreous  towards  base,  in  9  whitish-fuscous. 
Hindwings  pale  fuscous  ;  cilia  as  in  forewings. 

Palni  Hills  (6,000  feet)  ;  four  specimens  (Campbell). 

Melasma  autopetra,  n.  sp. 

ft.  18-21  mm.,  9  25-29  mm.  Head  light  ochreous-yellowish.  Palpi 
moderate,  light  fuscous.  Antenna  pale  greyish-ochreous,  towards  base  infus- 
cated,  pectinations,  in  ft  6.  Thorax  light  fuscous,  with  posterior  crest. 
Abdomen  light  greyish-ochreous,  apex  whitish-ochreous.  Forewings  elongate, 
in  ft  moderate,  in  9  narrower,  costa  moderately  arched,  apex  rounded, 
termen  obliquely  rounded  ;  8-10  rather  approximated  ;  light  greyish-ochreous 
finely  irrorated  with  fuscous,  in  ft  with  indications  of  darker  strigulae,  in  9 
almost  uniform  ;  in  ft  sometimes  indistinct  dark  dots  along  posterior  part  of 
costa  and  termen  :  cilia  pale  greyish-ochreous  irrorated  with  fuscous.  Hind- 
wings  whitish-fuscous  ;  cilia  whitish-ochreous,  with  two    pale   fuscous  shades. 

Puttalam,  Ceylon,  in  Feptember  and  October  ;  eleven  specimens  (Pole). 

Melasma  expedite,  n.  sp. 

ft.  24-27  mm.,  9  38  mm.  Head  shortly  scaled,  ochreous-yellow,  lower 
third  of  face  dark  fuscous.  Palpi  moderate,  dark  fuscous,  terminal  joint  pale 
yellowish  beneath.  Antennae  ochreous-yellow,  pectinations  in  ft  3.  Thorax 
whitish-ochreous,  anteriorly  suffused  with  blackish-fuscous.  Abdomen  whitish- 
ochreous.  in  9  with  long  anal  tuft.  Forewings  elongate,  moderate,  somewhat 
dilated  posteriorly,  costa  moderately  arched,  apex  obtuse,  termen  obliquely 
rounded  ;  8  and  9  stalked,  10  approximated  ;  whitish-ochreous,  with  scattered 
dark  fuscous  strigulae,  in  9  largely  suffused  with  light  fuscous  ;  a  well-defined 
dark  fuscous  spot  occupying  basal  fifth  of  costa  ;  a  narrow  dark  fuscous  fascia 
from  |  of  costa  to  beyond  middle  of  dorsum;  a  cloudy  dark  fuscous  spot 
beneath  costa  at  §  ;  in  9  these  markings  are  more  obscure:  cilia  whitish- 
ochreous,  in  9  fuscous-tinged.  Hindwings  light  grey  ;  cilia  ochreous-grey- 
whitish,  with  a  fuscous  subbasal  line. 

N.  Coorg  (3,000  feet),  in  August  ;  four  specimens  (Newcome). 

Melasma  leucosceptra,  n.  sp. 

ft.  25-28  mm.  Head  and  thorax  whitish-ochreous,  sometimes  tinged  with 
brownish,  thorax  with  posterior  crest.  Palpi  moderate,  brownish.  Antenna 
ochreous-whitish,  pectinations  6.  Abdomen  ochreous-whitish.  Forewings 
elongate,  costa  gently  arched,  apex  rounded,  termen  obliquely  rounded  • 
8-10  approximated  ;  whitish-ochreous,  more  or  less  tinged  with  fuscous,  and 
irrorated  with  fuscous  or  dark  fuscous  :  a  well-marked  clear  white  streak  along 
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8ubmedian  fold  from  base  to  beyond  middle  ;  a  white  spot  in  cell  and  streaks 
between  veins  and  along  dorsum  ard  termen  more  or  less  developed,  very 
variable  in  extent  and  sometimes  partially  confluent  :  cilia  pale  whitish- 
ochreous,  somewhat  sprinkled  with  fuscous.  Hindwings  ochreous-whitish, 
tinged  or  finely  sprinkled  with  pale  fuscous  ;  cilia  ochreous-whitish,  sometimes 
sprinkled  with  pale  fuscous. 

Puttalam,  Ceylon,  in  October;  five  specimens  (Pole). 

Mrlasina  isopeda,  n.  sp. 

ft.  2;'-26  mm.  Head  fuscous-whitish  mixed  with  fuscous.  Palpi  mode- 
rate, fuscous,  apex  fuscous-whitish.  Antenna?  ochreous-whitish,  pectinations 
8.  Thorax  fuscous  mixed  with  fuscous-whitish.  Abdomen  whitish-fuscous. 
Forewings  elongate,  costa  gently  arched,  apex  obtuse,  termen  obliquely  round- 
ed ;  8-10  approximated  ;  whitish-fuscous  sprinkled  with  dark  fuscous,  and 
strewn  with  nr.merous  small  cloudy  dark  fuscous  dots,  sometimes  coalescing 
to  form  longitudinal  streaks  in  disc  and  between  veins  posteriorly  ;  a  larger 
dark  fuscous  dot  in  disc  at  §  :  cilia  fuscous-whitish  with  two  fuscous  shades. 
Hindwings  pale  fuscous  ;  cilia  fuscous-whitish,  with  light  fuscous  subbasal 
line. 

Cu  Idapah,  Palni  Hills  (6,000   feet),  and   Bombay,  in  May  and   June  ;  four 

specimens  (Campbell). 

Melasma  pericrossa,  n.  sp. 

ft .  24-27  mm.  Head  and  palpi  fuscous  mixed  with  dark  fuscous,  palpi 
moderate.  Antennae  whitish-ochreous  sprinkled  with  dark  fuscous,  pectina- 
tions 6.  Thorax  fuscous  mixed  with  white  snd  dark  fuscous.  Abdomen  light 
fuscous.  Forewings  elongate,  moderate,  costa  moderately  arched,  apex  round- 
ed, t  rmen  obliquely  rouniied  ;  8-10  approximated  ;  fuscous,  irrorated  with  dark 
fuscous,  costa  and  dorsum  except  basal  third,  and  termen  suffused  with  white 
and  str  gulated  with  dark  fuscous,  costa  posteriorly  spotted  with  dark  fuscous; 
a  broad  dark  fuscous  submedian  suffusion  from  base  to  f ,  interrupted  by  a 
whitish  spot  before  middle  ;  an  undefined  discal  spot  of  whitish  suffusion  at  f, 
followed  by  a  spot  of  dark  fuscous  suffusion  ;  a  series  of  undefined  spots  of 
dark  fuscous  suffusion  preceding  a  suffused  white  terminal  streak  :  cilia 
ochreous-whitish  indistinctly  barred  with  fuscous,  with  a  dark  fuscous  s  ibbasal 
line.  Hindwings  fuscous  ;  cilia  pale  whitish-ochreous,  with  fuscous  sub-basal 
line. 

Sikkim  (GOO  feet),  in  May  ;  three  specimens  (Dudgeon). 

Me  aaina  anasuclis,  n.  sp. 

ft  'i8-M  ram,,  9  •"'0  mm.  Head  pale  brownish -ochreous,  crown  sometimes 
suffused  with  blackish-fuscous.  Palpi  moderate,  dark  fuscous,  apex  whitish- 
ochreous.  Antenna?  pale  ochreous,  pectinations  in  ft  5.  Thorax  pale  brown- 
ish-o  ;hreous,  suffusedly  mixed  with  dark  fuscous  and  blackish,  especially 
o  i  sides,  with  posterior  crest.  Abdomen  fuscous.  Forewings  elongate,  much 
more  bo  in  9.  costa  gently  arched,  apex  rounded,  termen  obliquely  rounded  ; 
secondary  cell  very  small  or  in  9  absent,  9  and  10  rising  from  it  on  a  moderately 
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long  stalk  ;  pale  brownish-ochreous,  irregularly  sprinkled  with  blackish- 
fuscous,  in  disc  and  towards  dorsum  and  termen  more  or  less  suffused  with 
whitish  in  $  ;  baiial  area  more  or  less  suffused  with  dark  fuscous  ;  a  fuscous 
band  irregularly  suffused  with  blackish  running  from  upper  portion  of  basal 
patch  to  near  dorsum  beyond  middle,  its  lower  edge  there  rather  obtusely 
angulated  and  running  almost  straight  to  apex  ;  a  dark  fuscous  costal  spot 
beyond  middle  and  a  smaller  one  at  §;  in  9  these  markings  are  very  obscure 
and  ill-defined  :  cilia  pale  whitish-ochreous  mixed  with  fuscous,  ol  scurely 
barred  with  darker  fuscous.  Hindwings  rather  light  fuscous;  cilia  light 
fuscous,  base  whitish -ochreous. 

Madulsima,  Haputalte,  and  Peradeniya,  Ceylon,  from  June  to  August,  and 
in  February  (Vaughan,  Pole,  Alston,  Green)  ;  seven  specimens.  Differs  from 
M.  Thwaitesii  (to  which  it  is  very  closely  allied)  by  different  form  of  dark 
band,  which  in  Thwaitesii  forms  two  obtuse  angles  towards  dorsum  ;  and  by 
neuration  of  forewings,  since  in  Thwaitesii  the  secondary  cell  is  large,  9  and  10 
approximately  connate  from  its  angle  or  in  9  short-stalked  ;  this  is  due  to 
the  position  of  cross-vein,  which  in  Thwaitesii  is  in  a  line  with  posterior  margin 
of  cell,  whilst  in  anasactis  it  is  very  much  retracted  towards  base. 

Melasina  ccthalea,  n.  sp. 

A.  30-34  mm.,  9  46  mm.  Head  and  palpi  ochreous-yellow,  in  9  some- 
what mixed  with  dark  fuscous,  palpi  rather  short,  densely  scaled,  in  9  hairy. 
Antennae  in  $  ochreous  mottled  with  blackish,  pectinations  6,  in  9  wholly 
clothed  with  loose  dark  brown  and  black  scales.  Thorax  and  abdomen  dark 
brown.  Forewings  elongate,  posteriorly  dilated,  costa  gently  arched,  apex 
obtuse,  termen  obliquely  rounded  ;  8  approximated,  9  and  10  short  stalked  ; 
in  $  d  irk  fuscous  finely  irrorated  with  whitish,  in  9  paler,  strewn  with 
blackish-fuscous  strigulae  ;  a  dark  fuscous  transverse  fascia-like  blotch  from 
middle  of  dorsum,  reaching  about  half  across  wing  ;  a  similar  blotch  from 
middle  of  costa  directed  towards  tornus,  reaching  more  than  half  across  wing  ; 
costa  posteriorly  more  or  less  spotted  alternately  with  pale  ochreous-yellowish 
and  dark  fuscous  ;  two  or  three  dark  fuscous  subterminal  spots  sometimes 
united  into  an  incomplete  fascia  :  cilia  dark  fuscous,  base  mixed  with  whitish- 
fuscous.  Hind  wings  and  cilia  blackish-fuscous,  rfilia  round  apex  and  upper 
half  of  termen  pale  ochreous-yellowish  except  at  base. 

Khasi  Hills  ;  three  specimens. 

Melasina  stratifica,  n.  sp. 

£.  32-36  mm.  Head  pale  brownish-ochreous,  sometimes  mixed  with  dark 
fuscous  on  crown.  Palpi  moderate,  rough-scaled,  dark  fuscous,  apex  whitish- 
ochreous.  Antennas  whitish-ochreous,  pectinations  7.  Thorax  pale  brownish- 
ochreous  mixed  with  brown  and  dark  brown,  with  posterior  crest  tipped  with 
blackish-fuscous.  Abdomen  light  brownish-ochreous.  Forewings  elongate, 
posteriorly  dilated,  costa  gently  arched,  apex  obtuse,  termen  obliquely 
rounded  ;  8  approximated,  9  and  10  stalked  ;  pale  whitish-ochreous,  some- 
what sprinkled  with  fuscous  and  blackish  ;  markings  fuscous,  suffusedly  mixed 
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with  blackish,  ill-defined  ;  a  suffused  basal  patch  ;  two  moderate  straight 
parallel  fascise,  first  from  ^  of  costa,  connected  on  costa  with  basal  patch,  not 
crossing  fold,  second  from  middle  of  costa  to  tornus  ;  a  short  inwardly  oblique 
mark  from  costa  before  apex  :  cilia  ochreous- whitish,  more  ochreous- tinged  on 
basal  half,  indistinctly  barred  with  grey  and  blackish.  Hindwings  whitish- 
fuscous  ;  cilia  pale  whitish-ochreous,  with  an  indistinct  pale  fuscous  line. 

Maskeliya   and    Madulsima,  Ceylon,  in  January,  February,  and  May  ;  eight 
specimens  (de  Mowbray,  Vaughan), 
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BLOODSUCKING  INSECTS  AND  TROPICAL  DISEASES. 


The  importance  of  blood-sucking  insects  and  other  animals  as 
possible  disseminators  of  pathogenic  organisms  b«ing  now  universally 
recognised,  it  is  absolutely  essentia],  firstly  that  medical  men  and 
others  engaged  in  improving  the  sanitation  of  tropical  countries  should 
havo  the  means  of  determining  correctly  the  names  of  blood-sucking 
species  with  which  they  may  come  into  contact  ;  and  secondly  that  a 
well-preserved  collection  of  modern  specimens  should  be  available  in 
London  for  comparison. 

The  British  Museum  has  already  dealt  with  the  Mosquitoes  and 
Tsetse-flies,  and  it  is  now  proposed  to  publish  on  similar  lines  a  further 
series  of  monographs  on  the  other  blood -sucking  forms.  The  material 
at  present  at  our  disposal,  however,  is  insufficient  for  this  purpose,  and 
it  is  therefore  hoped  that  all  medical  men  and  naturalists  residing  in 
British  Colonies,  or  in  the  tropics  in  any  part  of  the  world,  will  make 
special  endeavours  to  obtain  specimens  and  send  them  addressed  to  the 
Director,  British  Museum  (Natural  History),  Cromwell  Road, 
London,  S.  W.,  together  with  notes  on  the  names,  habits,  and  distri- 
bution of  the  insects.  This  appeal  is  made  especially  to  the  medical 
officers  of  the  Foreign  and  Colonial  Services,  to  the  medical  officers 
of  the  Navy,  Army,  and  Indian  Services,  and  to  all  official  represent- 
atives of  H.  M.'s  Government  in  foreign  parts. 

The  accompanying  pamphlet,  which  has  been  prepared  in  order  to 
assist  these  who  may  be  willing  to  help  the  Museum  in  this  way,  is 
mainly  devoted  to  the  blood-sucking  Flies  (Diptera),  and  contains  a 
resume  of  what  is  known  of  their  appearance,  habits  and  life-history, 
with  illustrations  of  typical  forms,  and  full  directions  as  to  the  collec- 
tion and  transmission  of  specimens  to  England. 

When  a  collection  is  despatched,  a  separate  letter  of  advice  stating 
the  fact  should  always  be  sent ;  the  expense  of  sending  collections  to 
the  Museum,  by  parcel  post  or  otherwise,  will  be  refunded.  All 
collections  forwarded  to  the  Museum  and  addressed  as  stated  will 
promptly  be  acknowledged,  and  so  soon  as  sufficient  material  has  been 
obtained  the  preparation  of  the  first  monograph  will  be  commenced. 

E.  RAY  LANKESTER,  Director, 
British  Museum  (.Natural  History),   Cromwell  Road, 

10*/*  December  1905.  London,  S.W. 
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BLOOD-SUCKING  FLIES,  TICKS,  &c,  AND  HOW 
TO  COLLECT  THEM. 

In  view  of  the  possible  importance  of  Blood-sucking  Arthropoda,  other  than 
Mosquitoes  and  Tsetse-flies,0  in  the  dissemination  of  diseases  due  to  micro- 
organisms, in  addition  to  the  knowledge  that  certain  maladies  are  actually 
carried  by  Ticks,  it  is  proposed  to  publish  a  series  of  monographs  in  which 
these  creatures  and  their  bionomics  shall  be  fully  and  accurately  described  and 
illustrated.  Since,  however,  the  material  already  available  in  the  collection  of 
the  British  Museum  is  insufficient  for  this  purpose,  carefully  collected  and  pro- 
perly labelled  specimens  of  Blood-suckinp  Flies,  Ticks,  etc.,  are  now  urgently 
required  from  all  parts  of  the  world.  With  a  view  to  assist  medical  men  and 
others  who  may  be  willing  to  help  in  the  collection  of  specimens,  the  follow- 
ing pages  contain — (i)  Notes  on  Blood  -sucking  Flies,  other  than  Mosquitoes  ; 
(ii)  Directions  as  to  the  way  in  which  these  insects  should  be  collected  and 
forwarded  to  England  ;  (iii)  Notes  on  collecting  Fleas,  Bugs,  and  Ticks. 

PART  I. 
Notes  on  Blood  =  sucking  Flies,  other  than  Mosquitoes. 
H  )w  to  distinguish  Flies  (Diptera)  from  other  Insects. 
The  presence  of  a  pair  of  little  knobbed  organs  (the  halteres  or  balancers) 
behind  the  wings,  and  the  absence  of  caudal  filaments  distinguish  Flies   (Dip- 
tera) from  the  winged  males  of  Coccida?  (Scale-insects).     From  all  other  insects 
Diptera  may  be  distinguished  by  the  iaci  that  they    possess   only    one  pair   of 
wings.f     Thus,  besides  ordinary   flies,   such    as    Blue-bottles   and    House-flies 
«.  Muscidce),  the  Order  also  includes  Midges  (Chirononnd  cb),  Gnats  or  Mosquitoes 
(Culieidai),  Daddy-long-legs  (Tipulidai),  Horse-flies  (Tabanidai),  etc. 

Blood-sucking  Flies  :  Their  Appearance,  Life-history,  and  Habits- 
With  the  exception  of  the  Gnats    or    Mosquitoes   (QuUcida),   blood-sucking 
species  of  Diptera  occur,  so  far  as  at  present   known,    only    in    the   following 
families:— Chironomidae,    Blepharoceridse,   Simulida),   Psychodidge,   Tabanidse 
Leptidse,  Muscidas,  and  Hippoboscidaa.     The  enormous  majority  of  Blood-suck- 
ing Diptera  belong  to  the  family  Tabanidae  (Horse-flies    or    Dun-flies,   Clegs, 
Serut-flies),  in  which  the  blood-sucking  habit  is  universal  (or  practically  so)  in 
the  female  sex  ;  in  the  other  families  enumerated,  if  we  exclude  the  Simulidse 
and  Hippoboscidaa,  the  habit  is  exceptional,   and   the   species    concerned   are 
comparatively  few.     As  a  rule,  the   blood-sucking   habit   is   confined    to  the 
females,  and  it  may  be  noted  as  a  somewhat  remarkable  fact,  that  a  large  pro- 
portion of  the  species  have  aquatic  larvae. 

Chironomidae  (Midges): — genus  Ceratopogon  and  its  allies. 
The  blood-sucking  species  at  present  known  are  confined  to   the  subfamily 

*  «  A  Monograph  of  the  Culicidae  or  Mosqu  toes  "  (3  Vols,  ami  1  Vol.  of  plates;  1901- 
19(M  by  F.  V.  Theobald,  and"  \  Monograph  of  the  Tsetse-flies"  (1903),  by  E.  E.  Austen, 
have  already  been  published  by  th    Trustees  of  the  British  Museum. 

+  For  pTesent  purpo-es  it  is  unnecessary  to  take  into  account  certain  aberrant  wingless 
forms  which  in  the  majority  of  cases  do  not  suck  blood.    In  some  of  these   forms   even  the 

halteres  are  absent. 
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Ceratopogonince,  which  is  represented  throughout  the  world,  and  at  the  pre- 
sent time  comprises  nearly  four  hundred  described  species.  The  blood-suck- 
iug  habit,  however,  i3  by  no  means  universal  even  among  Ceratopogonince,  and 
is  limited  to  the  female  sex. 

Appearance. — Extremely  small  flies,  as  a  rule  (in  the  case  of  species  known  to 
suck  blood),  not  exceeding  1^  or  2  mm.  in  length,  though  the  males  are  usually 
somewhat  larger  than  the  females  ;  generally  blackish  or  dark  grayish-brown 
in  colour,  but  the  abdomen  of  the  female,  after  feeding,  often  rosy,  owing  to 
the  contained  blood.  The  wings  when  at  rest  are  carried  flat,  closed  one  over 
the  other  like  the  blades  of  a  pair  of  scissors  ;  in  many  species  they  are 
hairy,  and  they  are  often  speckled  or  mottled  with  grayish-brown  blotches. 
The  sexes  can  be  distinguished  owing  to  the  possession  by  the  males  of  tufted 
antennae  and  a  more  elongate  shape. 

Life-history. — As  a  general  rule,  the  larva?  of  naked-winged  species  of  Cera- 
topogonince are  aquatic,  those  of  hairy-winged  species  terrestrial.  The  eggs  of 
aquatic  species  are  laid  in  floating  algae  in  star-shaped  clusters  containing  from 
one  hundred  to  one  hundred  and  fifty.  The  larva?  of  these  species  are  whitish 
worm-like  creatures,  with  long  narrow  heads,  and  live  in  the  masses  of  Con- 
fervas floating  on  the  surface  of  stagnant  pools  and  ditches.  They  are  without 
prolegs  on  the  prothoracic  segment,  and  progress  with  a  serpentine  motion. 
The  pupa,  which  is  shorter  than  the  larva,  with  a  conspicuous  pair  of  respira- 
tory horns  on  the  thorax,  is  brownish  in  colour,  possesses  little  power  of 
movement,  and  remains  at  the  surface  of  the  water.  The  larvae  of  the  hairy- 
winged  species  live  under  the  damp  bark  of  dead  trees,  in  weeping  spots  on 
tree-trunks,  and  in  decaying  vegetable  matter  generally,  such  as  manure,  rot- 
ting fungi,  etc.  These  terrestrial  larvae  are  usually  shorter  than  the  aquatic 
ones,  and  do  not  move  in  serpentine  fashion,  but  are  provided  with  a  cleft 
proleg  on  the  underside  of  the  prothoracic  segment  while  the  head  and  body 
segments  also  bear  peculiar  lancet-shaped  hairs  and  spines.  Serpentiform 
larvae,  which  have  produced  midges  with  hairy  wings,  have,  however,  been 
found  in  the  sap  saturating  diseased  bark  on  tree-trunks. 

Habit*  of  the  perfect  insects. — In  spite  of  their  small  size,  the  females  of 
certain  species  of  Ceratopogonince  are  among  the  most  irritating  and  blood- 
thirsty of  insects,  both  in  the  tropics  and  also  in 
temperate  regions.  Writing  of  a  species  found 
in  Uganda  (see  fig.  1),  a  recent  observer  *  says  : 
"  It  is  very  common  in  many  places,  usually  near 
habitations.  This  minute  fly  can  pass  through 
the  finest  mosquito  netting  ;  muslin  I  have  not 
tried.  It  bites  terrribly,  leaving  an  irritating 
wheal,  which  itches  for  days.     It  makes  a  sharp,  Fj(.  x._Cerator)0g0n  sp_  ? 

short,  peevish  buzz  when    settling,  fully  as  loud  Uganda,  (x  12) 

*  Dr  tuthbert   Christ}',  "  lieports  of  the  Sleeping  Sickness  CommiBsiou,"   No.  III.,  pp  . 
39—40  (London  ;  Harrison  &  Sons,  November,.  1903) 
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as  a  mosquito.  It  attacks  the  wrists  chiefly,  but  is  able  to  pass  beneath  a  sheet 
and  bite  the  ankles  and  feet.  Many  were  frequently  found  full  of  blood  on 
turning  down  the  bed-clothes.  I  have  met  with  a  similar  fly,  with  the  same 
habits,  at  Ahmednuggar  (Bombay  Presidency),  India."  In  some  places,  at 
any  rate,  midges  torment  domestic  animals  in  addition  to  human  beings. 
Oecacta  furens,  Poey,  which  is  found  in  Cuba  (where  it  is  known  as  the  jejen), 
and  is  said  also  to  occur  in  Jamaica  and  Mexico,  chiefly  haunts  wooded  spots 
near  the  sea,  and  is  a  scourge  of  man  and  animals  :  in  New  Mexico  Tersesthes 
torrens,  Towns.,  has  been  caught  attacking  horses. 

Blepharcceridse :— genus  Curupira. 
No  specimens  of  this  genus  have  actually  been  observed  sucking  blood 
and  its  inclusion  among  blood-sucking  Diptera  is  due  to  the  statement  by  Fritz 
Midler  that  a  certain  number  of  the  females  of  the  only  species  at  present 
known,  Curupira  (Paltostoma)  torrentium,  F.  Mull.,  have  mouth-parts  of  the 
blood-sucking  type,  while  other  females  agree  with  the  males  in  possessing 
mouth-parts  adapted  for  feeding  upon  the  nectar  of  flowers.  Midler's  con- 
clusion that  the  two  kinds  of  female  both  belong  to  the  same  species,  which 
therefore  presents  a  striking  instance  of  dimorphism  in  the  female  sex,  requires 
confirmation,  and  it  may  even  ultimately  be  found  that  the  supposed  blood- 
sucking females  merely  prey  upon  other  insects  and  do  not  feed  upon  mam- 
malian blood.     Curupira  torrentium  occurs  in  Brazil. 

Appearance. — Gnat-like  flies,  varying  from  about  4  to  7  mm.  in  length,  with 
strongly  iridescent  wings,  which  are  marked  with  a  secondary  network  of 
crease-like  lines  in  addition  to  the  veins. 

Life-history. — The  larvse  are  curious  wood-louse-like  creatures,  living  in 
swiftly  flowing  streams  and  torrents,  in  which  they  attach  themselves  to  bare 
rocks  and  stones  by  means  of  a  row  of  median  ventral  suckers.  The  ordinary 
segmentation  is  not  visible,  but  the  sides  of  the  body  are  scolloped  out  into  a 
series  of  prominent  lobes.  The  pupa,  which  bears  a  pair  of  respiratory  horns 
in  front,  is  strongly  convex  above  and  flattened  beneath  ;  it  is  found  with  the 
larvae,  so  firmly  attached  to  the  rocks,  apparently  by  means  of  a  chitinous 
exudation  from  the  underside,  that  it  is  not  easy  to  remove  it  uninjured. 

Habits  of  the  perfect  insects. — At  present  unknown.  In  all  probability  the 
males,  like  those  of  European  species  belonging  to  this  family,  dance  in  swarms 
in  the  air  over  the  streams  in  which  the  preliminary  stages  are  passed. 

Simulidse  (in  In- 
dia known  as  Sand- 
flies, Fipsa,  or  Potu 
flies ;     in      British 
Columbia   as   Brii- 
lots,  by  the  French 
Canadian  trappers ; 
in      the       United 
States      as     Black 
flies,  Buffalo-gnats, 

and  Turkey -gnats). 
PIG.  2.  —Simulium  venastum,  &ay^(reptans,  L.)  O    N.  America. 

(X  12.) 
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This  family  consists  of  the  single  genus  Simulium,  which  is  universally  dis- 
tributed, and  of  which  some  seventy  species,  difficult  to  distinguish  one  from 
another,  have  been  described  up  to  the  present  time.  The  females  of  some  of 
these  flies,  which  are  among  the  most  dreaded  of  all  blood-sucking  Diptera, 
sometimes  occur  in  enormous  swarms,  and  by  their  attacks  upon  horses,  mules 
and  cattle,  especially  in  certain  parts  of  the  United  States,  occasion  great  losses 
among  these  animals,  besides  frequently  molesting  human  beings.  In  the  dis- 
trict of  South  Hungary  called  the  Banat  the  Columbacz  Midge  (Simulium 
columbaczense,  Schonb.)  has  been  notorious  for  more  than  a  hundred  years, 
owing  to  the  destruction  caused  by  it  among  cattle. 

Among  the  foot-hills  of  Himalayas  in  North  Lakhimpur,  Assam,  where  the 
flies  are  locally  called  "  Dam  Dims,"  the  poisonous  bites  of  Simulium  iridicum, 
Becker,  are  troublesome  to  tea-coolies,  and  in  the  Western  Himalayas  during 
the  hot  season  "  Potu  "  flies  are  a  well-known  scourge  ;  ifc  is  stated  that  when 
the  Chakrata-Saharanpur  road  was  under  construction  numbers  of  the  coolies 
employed  on  the  work  died  from  the  effects  of  their  bites. 

Appearance. — Small  black  or  grayish  flies,  varying  in  length  from  1£  to  4  mm. 
according  to  the  species,  with  a  conspicuously  humped  thorax,  short  straight 
antennae,  delicate  iridescent  wings,  stout  legs,  and  with  the  proboscis  not  pro- 
jecting. In  the  male  the  eyes  appear  to  occupy  the  whole  of  the  head,  and 
meet  in  the  middle  line  above  ;  in  the  female  they  are  smaller  and  separate. 

Life-history. — The  preliminary  stages  are  passed  in  running  water.  The 
eggs  are  deposited  in  a  compact  layer  or  gelatinous  mass  on  stones  or  plants 
close  to  the  water's  edge.  The  larval  stage  lasts  for  about  four  weeks  in  the 
summer  in  temperate  climates,  though  longer  in  cold  weather,  and  the  winter 
is  passed  in  this  state.  According  to  Johannsen,  the  full-grown  larva  of  even 
the  largest  American  species  does  not  exceed  15  mm.  in  length.  In  shape  the 
larva  is  somewhat  cylindrical,  broadest  posteriorly,  where  it  is  attached  by 
means  of  a  sucker  to  a  stone,  the  stem  of  a  water-plant,  a  dead  leaf,  or  other 
object.  The  larva  is  able  to  shift  its  position  by  crawling  in  a  looping  fashion 
but  usually  remains  in  a  more  or  less  erect  attitude.  It  feeds  on  alga?,  dia- 
toms, and  parts  of  phanerogamous  plants,  which  are  brought  to  the  mouth  by 
means  of  the  currents  set  up  by  two  broad  fan-like  organs  situated  upon  the 
head.  In  colour  the  larva  varies  according  to  the  species,  and  perhaps  also  to 
some  extent  in  accordance  with  its  food,  from  deep  shining  black  to  yellow  or 
dark  green.  When  mature,  the  larva  spins  a  silken  cocoon,  within  which 
it  pupates  and  in  which  the  pupa  remains  motionless,  breathing  by  means  of  a 
pair  of  branched  respiratory  filaments  which  project  from  behind  the  head. 
About  a  week  is  occupied  in  the  pupal  stage,  and  then  the  perfect  insect,  mak- 
ing its  escape  through  a  rent  in  the  back  of  the  thorax,  ascends  to  the  surface 
in  a  bubble  of  air,  and  makes  its  way  to  some  support  on  which  it  rests  until 
its  tissues  are  sufficiently  hardened  to  enable  it  to  fly. 

Habits  of  the  perfect  insects. — The  males,  which  are  incapable  of  sucking  blood, 
are  fond   of   dancing   in    the   sun  in  swarms  at  some  height  in  the   air  ;    the 


166  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVLU. 


females  usually  remain  at  a  lower  level.  In  attacking  horses  and  cattle  they 
show  a  great  fondness  for  the  inside  of  the  ears  ;  but  they  also  devote  them- 
selves to  any  part  of  the  body  where  the  skin  is  thin  and  not  well  protected 
by  hair:  in  the  case  of  human  beings,  they  frequently  attack  the  corners  of  the 
eyes.  In  Uganda,  according  to  Dr.  Christy*  a  species  of  Simulium  occurs  in 
a  "  belt "  about  12  or  15  miles  in  length,  by  3  or  4  miles  in  width,  on  the  right 
bank  of  the  Nile.  "  In  this  area  the  flies  swarm  at  certain  seasons  in  millions," 
and  become  such  a  pest  that  the  natives  are  forced  to  leave  their  plantations. 
"The  bite  of  this  small  fly,"  adds  Dr.  Christy,  "  is  a  very  severe  one,  and 
causes  a  wheal  which  itches  intolerably,  and  is  marked  by  a  large  drop  of  blood." 
shodidse,  genus  Phlebotomus  (in  the  Sudan  and  Ceylon  called  Sand-flies), 
In  this  family  the  blood-sucking  habit  is  altogether  exceptional,  being  con- 
fined to  the  genus  Phlebotomusj  of  which  only  three  or  four  species,  which 
occur  in  Southern  Europe,  the  Mediterranean  Sub-Region,  the  Anglo- 
Egyptian  Sudan,  and  Ceylon,  are  at  present  known.  It  is  probable  that  the 
females  alone  suck  blood. 

Appearance. — Small  yellowish-brown  flies  from  1^  to  2  mm.  in   length,  with 

the  body  and  wings  densely 
clothed  with  long  hair.  An- 
tennas, palpi,  and  legs  long  ; 
proboscis  straight,  projecting 
vertically  beneath  the  head. 
Abdomen  of  the  female  ro- 
seate when  full  of  blood.  Care 
must  be  taken  not  to  confuse 
with  Phlebotomus  the  harm- 
less species  belonging  to  other 
genera  of  Psychodidas,  all  of 
which  are  small,  densely  hairy, 
moth  like    flies,  but    with    the 

proboscis  scarcely,  if    at    all, 
Fig.  3.— Phlebotomus  up.     V     Kassala  Sudan. 

(X  12.)  visible. 

Life-history — Almost  unknown.     The  preliminary  stages,  however,  are  passed 
in  water  or  in  liquid  filth,  as  in  cesspools. 

Habits  of  the  perfect  insects. — According  to  Rondani,  in  Northern  Italy, 
Phlebotomus papatasii  is  found  on  the  higher  slopes  of  the  hills  as  well  as  in  the 
marshy  plains.  As  evening  approaches,  the  males  very  often,  the  females  more 
rarely,  are  found  on  windows.  Phlebotomus  minutus  appears  to  be  more  con- 
fined to  the  low  ground  near  streams,  and  to  enter  houses  less  frequently. 
Writing  of  Phlebotomus  papatasii  as  met  with  in  Sevastopol,  Mr.  Robert  Erskine, 

*  Lnc.  cit.,  p.  40. 

f  Since  this  was  written  the  Rev.  A.  E.   Eaton  lias  stated  that  in  England    he  has 
observed  blood  in  the  abdomen  of  Syrorax  silacta,  Hal.,  and  has  made  a  similar  ooservation 
in  Algeria  in  the  case  of  an  unaescribed   species  of   the  same  genns.    Of  course  the  blood 
may  not  have  been  human. 
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H.  B.  M.  Vice-Consul,  states  that  it  "  is  common  in  summer,  and  is  found  all 
over  the  town,  principally  in  room?,"  and  that  "  its  bite  is  very  painful,  espe- 
cially to  newcomers."  In  Ceylon,  according  to  Mr.  E.  E.  Green,  a  species  of 
Phiebotnmus  is  sometimes  more  troublesome  even  than  mosquitoes. 

Tabanidse  {Horse-flies  or  Breeze  flies :  in  Great  Britain  certain  species  are 
also  known  as  Dun-flies,  Clegs,  and  Struts  ;  sometimes  called  Gadflies  :  on  the 
Upper  Nile  termed  t<erut-flies,  and  in  West  Africa  Mangrove  flies— a  designation 
however,  which  ako  includes  Tsetse-flies). 

As  already  stated,  the  enormous  majority  of  blood-sucking  Diptera  belong 
to  this  family,  in  which  the  blood-sucking  habit  is  (with  the  possible  exception 


Fig.  4.— Chrysops  fixlssimus.    Walker,   $.    Sicgapore,  Borneo. 

(x  3.) 
of  certain  species  of  Pangonia)  universal  in  the  female  sex.  The  Tabanidse  are 
world-wide  in  their  distribution,  and  are  among  the  largest  of  all  families  of 
Diptera,  the  total  number  of  species  described  at  the  end  of  the  year  1902 
being  no  less  than  1,540.  The  majority  of  the  species  that  have  hitherto  at- 
tracted attention  by  reason  of  their  bloodthirsty  habits  belong  to  one  or  other 
of  the  four  principal  genera,  Tabanus,  Pangonin,  Hamatopota,  and  Chrysops. 
Of  these  Tabanus  includes  908,  Pangonia  255,  Chrysops  160,  and  Hwma- 
topata  62  species.     It  is  possible  that  more  thorough  knowledge  may  enable 


Fig.  5.  —  Tabanus  africanus,  Gray.    9  .  Bahr-el-Ghazal  to  Natal. 

(+  2.) 


168  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 


some  of  these  genera  to  be  broken  up,  although  the  details  of  structure  within 

each  genus  are  remarkably  uniform. 

Appearance. — Bulky-bodied  flies,  ranging  in  length  from  about  6  mm.  in  the 

case  of  a  small  species  of  Ghrysops 
(fig.  A),  to  more  than  an  inch  in 
that  of  the  largest  species  of 
Tabanus  ^fig.  5).  The  head  is 
large,  convex  in  front,  concave 
or  flattened  behind,  in  the  male 
almost  wholly  composed  of  the 
eyes,  which  meet  together  above 
in  that  sex,  but  are  separated 
in  the  female.  In  life  the  eyes 
usually  exhibit  golden  green  or 
purple  markings.  The  antenna? 
project  conspicuously  in  front  of 
the  head,  as  does  also  the   pro- 


FlG.  6. 


9    Kassala,  Sudan. 


-Pangonia  maarettii,  Bez;sl. 
(X  2). 

boscis  in  many  species  of  Pangonia  (fig.  6),  in  which  genus  the  latter  organ  is 
sometimes  enormously  elongated.  In  other  genera  the  proboscis  is  short, 
and  protrudes  vertically  beneath  the  head,  with  the  piercing  mouth-parts 
enclosed  in  a  fleshy  lower  lip.  In  colouration  the  majority  of  Tabanidse  are 
somewhat  sombre,  some  shade  of  brown  or  black  being  the  most  frequent 
hue,  the  abdomen,  however,  often  being  lighter  or  ex- 
hibiting lighter  markings.  The  wings,  which  when 
at  rest,  diverge  at  the  tips  or  are  somewhat  tectiform, 
are  in  many  species  conspicuously  banded  or  blotched  ; 
those  of  the  species  Hamatopota  are  characteristically 
mottled. 

Life-history.— The  spindle-shaped  brown  or  black  eggs 
are  deposited  closely  packed  in  sub-conical  or  flattened 
masses,  which  are  attached  to  the  leaves  and  stems  of 
plants.  The  larvre  are  whitish  soft-bodied  grubs,  and 
are  found  in  water,  in  wet  sand  or  mud,  in  earth,  or  in 
decaying  vegetable  matter.  In  shape  they  are  cylindrical, 
tapering  at  each  end,  with  a  small  retractile  head,  and 
often  encircled  with  rings  of  retractile  fleshy  protuberances,  which,  however, 
may  be  confined  to  the  ventral  side.  These  larvae  are  carnivorous,  preying 
upon  beetle  larvae,  snails,  worms,  etc.  The  pupa,  which  is  not  unlike  that  of  a 
Lepidopterous  insect,  remains  stationary  in  the  earth  or  water,  or  in  damp 
rubbish  at  the  edge  of  the  latter. 

Habits  of  the  perfect  insects. — The  males  haunt  flowers  or  herbage,  but  occa- 
sionally hover  in  the  air.  The  blood-sucking  females  are  persistent  tormentors 
of  human  beings  and  domestic  animals;  horses,  cattle,  and  elephants  often 
streaming   with   blood  in  consequence  of  their  attacks.     In  "  The  Nile  Tribu- 


FiG.  ".—Ha-malopula, 
8p*  from  Zululandi 
in  resting  attitude, 
showing  the  position 
of  the  wingd  (  X  2). 
The  wing  markings 
are  omitted. 
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taries  of  Abyssinia  "*  the  late  Sir  Samuel  Baker  speaks  of  herds  of  game 
between  the  Setit  and  Atbara  Rivers  retreating  before  the  attacks  of  Serut-flies. 
The  species  of  Hcemaiopota  and  Chrysops,  and  the  smaller  species  of  Tabanus 
'  are  remarkable  for  the  quietness  with  which  they  alight  on  their  victims,  the 
sharp  prick  of  the  bite  being  often  the  first  intimation  of  the  presence  of  the 
fly.  The  larger  species  of  Tabanus  betray  their  approach  by  their  loud  hum. 
Leptidse  (no  English  names  known). 

The  Leptidse  are  a  small  but  widely  distributed  family  of  slenderly  built 
flies  of  moderate  size.  Their  inclusion  among  blood-sucking  forms  is  due  to 
individuals  of  four  different  species  having  been  observed  in  a  small  number  of 
instances  to  suck  human  blood  ;  but  since  the  Leptidas  normally  prey  upon 
other  insects  the  blood-sucking  habit  is  certainly  exceptional  and  perhaps  to  be 
ascribed  to  individual  aberration.  The  species  in  the  case  of  which  the  habit 
has  been  recorded  are  an  undescribed  Symplwromyia,  the  female  of  which, 
according  to  Baron  Osten  Sacken,  who  observed  it  near  Webber  Lake,  Cali- 
fornia, in  the  month  of  July,  bites  quite  painfully  "  and  draws  blood  like  a 
Tabanus"  ;  the  common  European  Leptis  scolopacea,  Linn,  (of  which  both 
sexes  have  been  stated  to  bite)  and  L.  strigosa,  Mg. ;  and  Trichopalpus  obscurus 
Phil.,  a  species  with  an  elongated  proboscis,  common  in  the  Province  of 
Valdivia,  Chile,  in  December  and  January,  and  said  to  be  a  greedy  blood-sucker. 
The  observations  with  regard  to  the  two  species  of  Leptis  were  made  in  France. 

Appearance.  —  Narrow-bodied  flies,  from  6  mm.  to  13  mm.  in  length,  with 
long  legs  and  with  the  abdomen  usually  tapering  towards  the  tip.  The  eye 
meet  together  in  the  males  above  the  small  antennas,  but  are  separate  in  the 
females.  The  proboscis  is  usually  short  and  fleshy,  occasionally  elongated, 
the  venation  of  the  wings  resembles  that  of  the  Tabar.ida?.  As  a  rule  some 
shade  of  brown  or  yellowish  brown  forms  the  prevailing  colour,  and  the 
wings  are  frequently  blotched  with  brown.  When  at  rest  the  wings  are 
carried  flat  or  nearly  so,  diverging  widely  at  the  tips. 

Life-history. — The  oviposition  of  the  alleged  blood-sucking  species  has  not 
been  obsei'ved.  According  to  Beling,  the  larva?  of  Leptis,  which  are  shining 
white  or  yellowish  in  colour,  with  a  small  brown  head,  and  four  papilla; 
arranged  in  the  form  of  a  square  on  the  anal  segment,  subsist  chiefly  upon 
earthy  and  decaying  vegetable  matter,  and  are  found  for  the  most  part  in 
woods,  beneath  the  carpet  of  leaves  or  pine-needles,  as  well  as  in  decaying  tree- 
stumps,  etc.  The  same  author  states  that  the  larvas  of  Leptis  may  be  distin- 
guished at  the  first  glance  from  other  similar  larva;, such  as  those  of  II  amatopot  a 
by  certain  characteristic  markings  on  the  upper  side  of  the  first  two  body  seg- 
ments, by  the  structure  of  the  anal  segment,  and  specially  by  their  great  mobili- 
ty. The  larva  of  Symphoromyia  crassicornis,  Pz.,  a  European  species,  was  found 
by  Beling  under  turf  at  the  edge  of  a  beech- wood.  It  is  described  as  measuring 
12  mm.  in  length,  dirty  white  in  colour,  tapering  somewhat  towards  both 
extremities,  with  a  small  brown  head. 

*  London  :   Macmillan  &  Co.,  1367,  p.  210. 

on 

a  - 
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Habits  of  the  perfect  insects. — The  flies  of  the  sub-family  Leptince,  which 
includes  the  genera  Leptis  and  Symphoromyia,  are  somewhat  sluggish,  and  are 
fond  of  resting  motionless  and  head  downwards  upon  the  trunks  of  trees  in 
shady  places.     Their  flight  is  short  and  noiseless. 

Muscidse  (Tsetse-flies,  and  their  allies). 

In  this  family  the  blood-sucking  habit  is  highly  exceptional,  and  is  confined 
to  a  very  few  genera  and  species,  all  of  which  in  appearance  present  a  general 
resemblance  to  the  Common  House-fly.  In  cases  in  which  the  blood-sucking 
habit  occurs,  it  appears  to  be  common  to  both  sexes.  The  following  are  the 
blood  sucking  gerer.i  of  Muscidse  hitherto  described  :  Stoinovcys  (with  about  a 
dozen  species  ;  this  -genus  is  universally  distributed,  and  it  is  possible  that 
several  additional  species  have  yet  to  be  described)  ;  Lyperosia  (•with  two 
species,  one  of  which  occurs  in  Europe  -and  North  America,  the  other  in 
Somaliland  ;  three  additional  species,  probably  distinct  and  as  yet  undescribed, 
are  found  in  West  Africa,  Sokotra,  and  Ceylon)  ;  Glossinella  (with  one  species 
found  in  German  East  Africa)  ;  Hamatobia  (with  three  species, 
two  European,  the  third  fouud  in  Java)  ;  Beccarimyia  (with  a 
single  species,  described  from  the  neighbourhood  of  Massowah)  ; 
and  Glossina,  or  Tsetse-flies  (eight  species,  restricted  to  Africa 
and  Southern  Arabia).  In  addition  to  the  foregoing,  represen- 
tatives of  two  species  for  which  a  new  genus  will  probably  have  to  stomoxyg  «/>., 
be  created  have  recently  been  obtained  in  West  Africa  and  India.       from    Na,nl 

N.B. — In  view  of  the  near  relationship   between   Slomoxys   and      attitude 

Glossina  (Tsetse-flies),  it  is  desirable  that  special  attention   should      showing  the 

be   paid  to  the  former  in  order  to  discover  whether  the  species  of      f,081  lon. 

the     wings, 

this  gtnus  are  capable  of  conveying  any  species  of  Trypanosoma*       (k  lj). 

Appearance. — As  stated  above,  the  blood-sucking  Muscidse  all  present  a 
general  resemblance  to  the  Common  House-fly,  which,  however,  in  the  case  of 
Tsetse  is  obscured  by  the  fact  that  the  wings  in  the  resting  position  (fig.  10), 
instead  of  diverging  at  an  angle,  are  closed  one  over  the  other  like  the  blades 
of  a  pair  of  scissors.  With  the  exception  of  the  largest  species  of  Glosrina, 
these  flies  are  all  of  small  or  moderate  size  ;  and  even  the  largest  Tsetse-flies 
do  not  exceed  12  mm.  (about  half  an  inch)  in  length,  exclusive  of  proboscis 
and  closed  wings.  The  length  of  an  average  specimen  of  Lyperosia  is  from  3 
to  4  mm.,  that  of  a  similar  specimen  of  Stomoxys  about  6£  mm.  The  coloration 
of  the  flies  of  this  group  is  some  shade  of  grey,  brown,  or  yellowish  brown, 
sometimes  with  darker  markings  ;  in  certain  of  the  species  of  Tsetse-flies, 
although  not  in  all,  the  abdomen  is  conspicuously  banded.  The  wings  of 
blood-sucking  Muscidre  are  uniformly  hyaline  or  brownish,  never  blotched  or 
mottled.     The    sexes   are    usually   very    similar,   but    can  generally  be  distin- 

"  A  species  of  Stomoxys  \_S.  nigra,  Macq.],  abundant  in  Maur  tius  during  the  hot   season, 
has  recently   been   announced  to  be  the  "  alirost  certain  "  disseminator  of  Surra  in  that 
i       sland.    See  Lieut.-Col.  Mander's   "  Journal  of  tbe  Eoyal  Army  Medical  Corps,"  Nov.  1905, 
pp.  623—6. 
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Fig. 


'J.—Lyi  erosia  sp, 
Sokotra  (  X  3). 


guished  by  the  eyes  being  closer  together  in  the  males.  Lastly,  it  is  to  be 
noted  that  in  all  forms  there  is  a  hard  ehitinous  proboscis,  ensheathed  in  the 
palpi  in  the  case  of  Tsetse-flies,  which  in  its  normal  position,  when  not  in  use, 
projects  horizontally  beneath  and  in  front  of  the  head. 

Life-history. — With  the  exception  of  Glossina  the  species  of  this  group  breed, 
as  a  rule,  in  dung,  depositing  eggs  from  which  are  developed  white  maggots  of 
the  type  of  those  of  the  Common  European  Blow-fly.  According  to  Riley  and 
Howard  Lyperosia  irritatis,  L.  ( llccmatobia  serrata,    Rob.-Desv.)    oviposits   on 

fresh  cowdung,  and  its  eggs  are  irregularly  oval  in  shape, 
flattened  on  one  side,  and  from  l-25  to  "137  mm.  in 
length,  0-34  to  0*41  mm.  in  width.  The  i  ewly  hatched 
larvae  descend  into  the  dung,  and  eventually  when  full- 
grown  attain  a  length  of  7  mm.  Pupation  takes  place  in 
the  ground  beneath,  at  a  depth  of  from  half  to  three- 
quarters  of  au  inch.  The  puparium  is  of  the  normal 
Muscid  type,  dark  brown  in  colour,  barrel-shaped,  and 
from  4  to  4'5  mm.  in  length,  by  2  to  2*5  mm.  in  width.  Stomoxys  culcitrans, 
L.,  a  species  that  is  abundant  throughout  Euiope  and  North  America,  usually 
breeds  in  horse-droppings,  and  its  larvae  are  very  similar  to  those  of  the  Com- 
mon House-fly,  which  also  breeds  in  horse-dung.  The  life  history  of  Tsetse-flies 
is  of  an  abnormal  type,  the  female  producing  a  single  larva  at  a  time,  which  is 
retained  and  nourished  within  the  oviduct  of  the  mother  until  full-grown,  and 
on  being  extruded  at  once  crawls  away  and  buries  itself  in  the  earth,  where  it 
turns  into  a  pupa  so  soon  as  it  finds  a  suitable  hiding  place.  The  pupa  is  dark 
brown,  with  a  pair  of  prominent  granular  protuberance  at  the  posterior  extremity. 
Habits  of  the  perfect  insects. — Some  of  the  species  of  this  group,  especially 
those  of  Stomoxys  and  Glossina,  attack  man  as  well  as  domestic  animals,  and 
it  is  possible  that  in  the  case  of  Glossina  palpalis,  in  certain  parts  of  Africa,  at 
any  rate,  such  as  Uganda,  human  blood  forms  the  chief  food  ;  other  species  of 
Tsetse-flies  appear  to  subsist  normally  on  the  blood  of  big  game.*  The  species 
of  Lyperosia  attack  horses,  cattle,  and  camels.  Jn  the 
United  States  Lyperosia  irritans  ( Hamatobia  serrata )  is 
known  as  the  "  Horn-fly  "  from  its  habit  of  clustering  in 
masses  about  the  base  and  on  the  concave  side  of  the  horns 
of  cattle.  According  to  Riley  and  Howard,  it  reduces  the 
condition  of  stock  to  a  considerable  extent,  but  statements 
as  to  the  death  of  animals  from  its  attacks  are  unsubstan- 
tiated. When  feeding,  the  flv  is  fouud  on  the  back,  flanks, 
Fig.    10.— Olussina  " 

longiptnnis,    tortl,   legs,  and  under  the  thighs.     In  Europe  and  North  America 
from  .-omaillaud,  iu  ,    .      . 

vesting  altitude,   Stomoxys  calcitrans  is  often  found  in  houses, 
showing  >  he  nositio:i  ,  _  _,,  ..    ,     .    „  „. 

of  the  wings  (x  i$).        A  Blood- sucking    Larva. — The    so-called    "  Congo  .Floor- 


*  For  further  information  on  the  habits,  etc.,  of  Tsetse-flies,  see  •'  A  Monograph  of  the 
Tsetse-flies,"  by  E.  E.  Austen  (London,  1903:  published  by  the  Trustees  of  the  British 
M  up.eum) . 
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-Maggot"  is  the  larva  of  A uchmeromyia  luteola,  Fabr.,  an  African  Muscid  fly, 
which  is  found  from  Nigeria  to  Natal,  and  is  itself  incapable  of  sucking  blood. 
The  maggot,  which  attains  a  length  of  15  mm.,  lives  in  the  floor  of  native 
huts,  and  at  night  fastens  upon  the  limbs  of  sleepers  and  sucks  its  fill  of  blood. 
The  perfect  insect  is  about  11  mm.  in  length,  and  pale  yellow  in  colour,  with 
the  distal  portion  of  the  abdomen,  except  the  tip,  bluish  black. 

Hippoboscidse. 

This  family,  which  is  distributed  throughout  the  world,  includes  a  number 
of  small  genera,  the  species  of  which  are  all  parasitic  on  mammals  and  birds. 
From  the  point  of  view  of  possible  dissemination  of  disease,  however,  it  is  un- 
necessary to  consider  here  the  bird-parasites  belonging 
to  the  genera  Olfersia,  Ornithomyia ,  etc.*  The  mamma'- 
parasites  are  comprised  in  the  genera  Hippobosca,  Al- 
lohosca,  Ortholfersia,  Lipoptena,  and  Melophagus.  The 
genus  Hippobosca  is  probably  represented  throughout 
the  world,  and,  with  one  exception,!  its  eight  or  nine 
species  are  parasitic  on  horses,  donkeys,  camels,  cattle,  or 
dogs.  It  is  probable  that  certain  species  have  been 
introduced  with  horses  into  new  localities.  At  Pretoria 
Dr.  Theiler  has  succeeded  experimentally  in  inoculating 
cattle  with  Trypanosoma  theileri  by  means  of  Hippobosca  m      b 

rufipes,v.  01fers.(fig.  11).  Allobosca,  comprising  the  single  a"4p/'<!'  v'  01fevs- 
species  A.crassipes,  Speiser,  hus  only  rudimentary  wings, 

and  is  parasitic  upon  lemurs  in  Madagascar.  Ortholfersia,  of  which  two  species 
have  been  described,  is  found  on  kangaroos  and  wallabies  in  Australia, 
Tasmania,  and  New  Zealand.  The  seven  or  eight  known  species  of  Lipoptena 
are  deer-  and  goat-parasites  occurring  in  Europe,  North,  Central,  and  South 
America,  Japan,  Malacca,  Ceylon,  Sinai,  the  Anglo-Egyptian  Sudan,  and  South 
Africa.  Recently  the  European  Lipoptena  cervi,  L.,  has  been  met  with  in  the 
Transvaal,  and  it  is  possible  that  it  was  accidentally  introduced  with  remounts 
during  the  Boer  War.  The  single  species  of  Melophagus  (M.  ovinus,  L.)  i?  a 
parasite  of  sheep  in  Europe  and  North  America. 

Appearance.— Broad,  flat-bodied,  horny  flies,  with  long  wings,  except  in  the 
case  of  Allobosca,  and  of  Melophagus,  which  is  entirely  apterous,  and  very  dis- 
similar in  appearance  to  an  ordinary  fly  ;  in  the  other  forms  the  wings  in  the 
resting  position  lie  flat  over  the  body  closed  one  over  the  other  like  the  blades 
of  a  pair  of  scissors  (fig.  11).  The  female  Lipoptena  almost  invariably  sheds 
her  wings  on  reaching  a  suitable  host,  and  the  male  frequently  does  the  same. 

*  Similarly,  the  bat-parasites  belong  to  the  families  Nycteribidse  and  StreblidaB,  which 
with  the  Braulidse  (bee-parasites)  and  the  Hippoboscidae  make  up  the  group  of  Diptera 
known  as  the  Pupipara,  may  also  be  disregarded.  It  should  be  noted,  however,  that  under 
exceptional  circumstances  human  beings  may  be  attacked  by  parasitic  blood-sucking  insects 
•vhich  are  normally  found  on  quite  other  hosts. 

t  Hippobosca  striUhionis,   .Tanson,  which  is  said  to  be  found  on  ostriches  in  Cape  Colony. 
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In  length  these  insects  range  from  about  3  mm.  in  the  case  of  a  small  Lipopteno 
to  12  mm.  or  nearly  half  an  inch  in  that  of  a  female  Hippobosca  camelina. 
The  general  coloration  is  a  reddish  or  yellowish-brown,  with  the  thorax 
mottled  with  yellow  in  the  case  of  Hippobosca.  The  legs  in  all  species  are 
powerfully  developed,  and  the  claws  have  a  secondary  process  on  the  under- 
side to  assist  the  insect  in  clinging  to  the  hair  of  the  host.  The  eyes  are  widely 
separated  in  both  sexes,  and  the  proboscis  consists  of  a  pair  of  downwardly 
projecting  lobes,  between  which  a  slender  inner  tube  can  be  protruded  from 
the  head. 

Life-history. — The  mode  of  reproduction  of  these  flies  may  be  described  as  a 
further  development  of  the  process  seen  in  the  Tsetse-flies.  In  the  case  of  the 
genera  now  under  consideration,  the  larva  is  retained  within  the  oviduct  of  the 
mother,  as  in  Glossina,  but  on  extrusion  it  is  incapable  of  movement,  shows 
little  or  no  trace  of  segmentation,  and  its  integument  simply  becomes  chitinised 
and  darkened  to  form  the  pupal  envelope.  The  larva  of  Hippobosca  on  extru- 
sion is  a  white  ovoid  or  globular  body,  with  a  black  cap  at  one  pole,  which 
speedily  becomes  almost  obliterated  by  the  general  chitinisation  of  the 
integument. 

Habits  of  the  perfect  insects. — The  winged  members  of  this  group  as  a  rule  fly 
but  little,  and  only  for  the  purpose  of  moving  from  one  host  to  another,  or 
from  one  part  of  the  body  of  a  host  to  another  on  being  disturbed.  When 
using  its  legs,  Hippobosca  often  runs  sideways  like  a  crab.  The  flies  of  this 
genus,  which  infest  horses  and  cattle,  live  chiefly  between  the  thighs,  along 
the  perinseum,  and  under  the  tail.  In  India  Hippobosca  francilloni ,  Leach  (/?. 
canina,  Rond.),  which  infests  dogs,  has  been  found  to  the  number  of  fifty  or  a 
hundred  on  the  necks  and  chests  of  pariahs. 

PART  II. 

Directions  for  the  Collection  of  Specimens. 

List  of  Articles  Required. 

An  entomologist 's  collecting -net. — This  can  be  obtained  from  any  dealer  in 
natural-history  apparatus.  Any  net  used  for  collecting  butterflies  will  do  for 
Diptera  ;  but,  on  the  whole,  perhaps  an  ordinary  umbrella-net  will  be  found 
the  most  serviceable.  One  or  two  spare  net-bags  should  be  taken  in  case  the 
one  in  use  gets  torn. 

Ttco  dozen  glass-bottomed  cardboard  pill-boxes  (assorted  sizes,  up  to  2\  inches 
in  diameter,  packed  in  nests  one  inside  another).0 

*  These  boxes  can  be  obtained  from  Messrs.  Watkins  &  Doncaster,  36,  Strand,  London, 
W.  C;  but  care  should  be  taken  to  see  that  the  bottoms— and  not  the  tops,  as  is  often  the 
case — are  made  of  glass.  Since  the  boxes  are  constructed  of  cardboard,  they  are  liable  in 
tropical  countries  to  go  to  pieces  in  the  rains ;  and  to  prevent  this  they  should  be  covered 
with  j:iconet  in  the  following  manner,  the  important  point  to  remember  being  that  the 
jaconet  must  be  cut  in  strips  on  the  cross : — Obtain,  say,  a  square  yard  of  the  material,  and 
fold  it  into  a  triangle  by  bringing  two  opposite  corners  together.  Consider  how  wide  the 
strips  must  be,  according  to  the  varying  depths  of  the  boxes  to  be  covered,  and  rule  them  off 
in  pencil  by  drawing  lines  parallel  to  the  base  of  the  triangle.    Cut  up  the  strips,  or  if  possi- 
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One  or  two  cyanide  killing-bottles,  not  too  large  to  be  carried  in  the  pocket 
when  required  ;  or  a  larger-sized  cyanide  killing-jar,  or  materials  for  making 
same,  as  follows  :  |  lb.  of  cyanide  of  potassium/5  1  lb.  of  plaster  of  Paris,  a 
glass  jar  with  wide  mouth  and  closely  fitting  lid.f 

ble  get  them  cut  by  a  book-binder's  machine.  Paint  the  box  over  with  liquid  glue,  and 
wrap  the  jaconet  round  it :  it  is  particularly  important  lhat  the  edges  of  the  glass  and  lid 
should  be  well  protected  ;  and  it  will  be  found  that  by  gently  pulling  the  jaconet  it  will 
wrap  itsslf  r  und  the*e  without  difficulty.  Wh^n  quite  dry,  say  the  following  day,  the  box 
should  be  given  a  coat  of  Aspinall's  enamel,  or  of  paint,  a  second  (and  if  necessary  a  third) 
coat  of  pa;nt  being  added  after  the  first  is  dry.  Any  paint  or  glue  on  the  glass  can  be  re- 
rnoveH  with  a  p=nkn  fe;  if  the  jaconet  protrudes  too  far  over  the  ylass,  cut  it  round  with  a 
penknife  and  remove  it.  (Glass-bottomed  boxes  alrtady  protected  in  this  manner  can  be 
obtained  from  Miss  E.  M.  Bowdler  Sharpe,  4,  Barrowgate  Road,  Chiswick,  London,  W.) 

A  simpler  method  of  protecting  the  boxes  is  to  coat  (hern  (especially  the  joints)  with 
shellac  dissolved  in  :ib-oluie  alcohol, 

Glass  bottomed  boxes  of  this  ki->d  constructed  of  tin  are  sometimes  sold;  but  these  are 
not  to  be  recommended,  since  when  in  use  in  warm  climates  they  are  apt  to  become  very 
hot,  with  the  result  that  flies  contained  in  them  are  killed  and  become  dry  prematurely. 

*If  it  is  intended  to  take  cyanide  to  a  damp  tropical  climate,  it  should  be  conveyed  in  the 
form  of  lumps,  in  a  bottle  with  a  tightly  fitting  glass  stopper.  Cyanide  of  potassium  is  also 
sold  in  rods,  and,  in  this  form,  might  be  conveniently  carried  in  short  lengths  in  herme- 
tically sealed  tubes  of  thin  glass,  of  diameter  and  length  just  sufficient  to  take  the  section  of 
cyanide  rod. 

t  Cyanide  killing -bottles  can  be  procured  ready  for  use  from  Hinton  &  Co.,  Bedford  Street, 
Lon  ion,  W.C,  or  any  other  chemist  will  prepare  on?  to  order;  but  when  Diptera  are  collected 
in  the  manner  advised  below,  it  is  preferable  to  use  a  large-sized  killi»g-jar,  which  should  be 
made  as  follows  :  — Take  any  fairly  large  glass  jar  (such  as  a  pickle-bottle)  with  a  wide 
mouth  and  closely  fitting  lid  (a  lever-lid  such  as  those  often  fitted  to  pickle-bottles  would 
answer  admirably),  and  cjver  the  bot'ora  with  a  layer  of  dry  plaster  of  Paris  to  the  depth  of 
^inch;  pour  in  above  this  a  layer  equal  in  depth  consisting  of  powdered  cyanide  of  potas- 
sium, mixed  with  rather  mnre  than  its  bulk  of  dry  piaster  of  Paris ;  cover  this  mixture  with 
a  layer  of  dry  plaster  of  Pans  to  the  depth  <  f  J  inch  or  so ;  and  pour  in  above  the  whole  a 
layer  £  inch  in  depth,  consisting  of  plaster  of  Parts  mixed  with  water  to  the  consistency  of 
cream.  As  soon  as  the  top  layer  of  plaster  is  dry  the  jar  is  ready  for  use  :  the  plaster, 
however,  should  be  covered  with  several  thicknesses  of  blotting-paper,  to  avoid  risk  of 
injury  to  specimens  in  case  the  surface  should  at  any  t  me  become  wet.  To  obviate  tho 
danger  of  cracking  the  jar  owing  to  the  heat  evolved  when  plaster  of  Paris  is  mixed  with 
water,  it  may  be  advisable  to  stand  the  jar  in  warm  water  before  add  ng  the  final  layer. 
The  exact  amount  of  cyanide  of  potassium  to  be  used  is  of  no  great  consequence  ;  but  in 
the  case  of  a  pronerly  prepared  jar  the  odour  should  be  readily  perceptible  on  removing  the 
lid  ;  if  it  is  not,  the  reason  may  be  that  the  mixture  is  too  dry,  when  a  little  water  poured 
on  to  the  top  layer  will  probably  set  matters  right.  After  some  months'  use  the  cyanide 
loses  its  efficacy  (to  obviate  this  so  far  as  possible  the  jar  should  never  be  allowed  to  remain 
open), and  the  mixture  must  then  be  renewed. 

A  rough-and-ready  method  of making  a  Jcilling-jar  or  bottle  is  to  cover  the  bottom  with  a 
layer  of  powdered  cyanide,  and  to  place  above  this  a  number  of  layers  of  blotting-paper. 
The  layers  of  Hotting  piper  immediately  in  contact  with  the  cyanide  mast  be  slightly 
damped;  but  only  sufficient  water  should  be  used  to  cause  the  cyanide  to  give  off  its  odour. 
The  top  layer  of  blottiug-paper  must  on  no  account  be  wet,  and  the  less  water  used  the  better- 
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Entomological  forceps  (two  pairs),  with  curved  ends  for  holding 
pins  (from  G.  Buck,  242,  Tottenham  Court  Boad,  London,  W.). 


Fig.   12. 
Entomological 

Forceps. 

Fine-pointed  forceps  (one  or  two  pairs) :  these  are  useful  for  arranging  the 
legs  and  wings  of  specimens  when  pinned ;  they  can  be  obtained  with 
the  above. 

Needles  (two  or  three)  mounted  in  handles, — also  for  arranging  leg?  and  wings. 

Entomological  pins  (D  P.  Tayler  &  Co.,  New  Hall  Works,  Birmingham) 
Nos.  5  (Is.  &d.  per  ounce),  7  (2s.  6d,  per  ounce)  and  20  (7s.  Qd.  per  ounce).  The 
No.  20  pin  should  be  used  for  all  but  the  very  largest  Diptera,  such  as  Horse- 
flies (Tabanida3)  ;  as  it  is  exceedingly  fine,  an  ounce  will  go  a  very  long  way. 

Commonpins — a  thousand  or  two,  in  paper  packets. 

Gun-wad  punches,  Nos.  4,  12,  and  20  bores  (from  any  gun-makers),  for 
punching  discs  of  card. 

Cards  (3  sheet  Bristol  board),  from  which  to  punch  discs  ;  a  supply  of  the 
latter  should  be  prepared  ready  for  use. 

A  platyscopic  lens  (Messrs.  Baker,  244,  High  Holborn,  London,  W.  C;  or 
John  Browning,  63,  Strand,  London,  W.  0.  :  price  about  15s  ).  The  magnify- 
ing-power  should  not  be  too  high — from  10  to  15  diameters  is  about  the 
best. 

Cork-carpet  or  pith. — Two  or  three  sheets  about  6  inches  square,  on  which 
to  perform  the  operations  of  pinning,  etc.  (Cork-carpet  can  be  obtained  at 
Harrod's  Stores,  Brompton  Road,  London,  S.  W.) 

Two  or  three  cork-lined  entomological  store-boxes. — These  can  be  obtained  from 
Messrs.  Watkins  &  Doncaster,  or  any  other  dealer  in  natural  history  apparatus. 
For  a  collecting  trip  or  expedition  of  some  duration  the  boxes  should  not  be 
smaller  than  about  18  inches  by  12,  and  they  must  be  sufficiently  deep  to 
prevent  the  heads  of  the  pins  from  coming  into  contact  when  both  sides  of 
the  box  are  filled.  Should  the  collector  run  out  of  store-boxes,  cigar-boxes  in 
the  bottom  of  which  is  fixed  a  layer  of  cork-carpet  or  pith,  make  efficient  sub- 
stitutes ;  but  if  pith  is  used,  it  should  not  be  less  than  +  inch  thick. 

Alcohol,  90  per  cent,  (ordinary  rectified  spirit). 

Perchloride  of  mercury,  aqueous  solution,  1  in  500. 

Method  of  Collecting. 

If  possible,  Diptera  should  always  be  brought  home  alive  in  the  glass- 
bottomed  pi  1-boxes  (to  which  they  are  to  be  transferred  on  being  captured  in 
the  net),  and  should  then  be  killed  in  the  cyanide-bott  le  or  jar  immediately 
before  being  pinned.     As  soon  as  a  fly    is   taken    in   the   cet  by  a   dexterous 
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sweep,  a   sharp    turn    of  the  wrist  must  be  given  (following  a  smart  downward 
or  lateral    stroke  in  order  to    bring  the  fly   to   the    end   of   the   net),   in  snch 
a  way  that  the  end  of  the  net  containing    the  insect  falls  over  the  rim   and   so 
makes  a  closed  bag  from  which  it  cannot    escape.      The    end  of  the    net   can 
then  be  gathered  up  in  the  hand,  and  the  fly  forced  into  a   still   smaller   space, 
in  which  it  will  not  be  difficult  to  get  it  into  a  pill-box,  and  then  to  slip  on  the 
lid.     If  the  specimens  are  small,  it  is  possible   with  care  to  get  several  into  one 
pill-box,    Flies  may  also  be  transferred  direct  from  the  net;  to  the  killing-bottle, 
and  so  brought  home  dead  ;  but  this   method  is  not  to  be  recommended,  since 
prolonged   exposure  to    the  effects   of  cyanide  of   potassium  is  apt  to  injure 
the  specimens;  the  ultimate  condition   of   which,  when    so   treated,  is  rarely  as 
satisfactory  as  if  they  had  been  brought  home  alive  in  pill-boxes.   If,  however, 
it  is  necessary  for  any  reason  to  dispense  with  pill-boxes,  and  to  use  the  killing- 
bottle    in   the  open,  a   little    crumpled  tissue-paper  should  be  placed  inside  it  ; 
this  affords  a  lodgement  for  the  specimens,  and  so  lessens  the  risk  of  their  being 
injured  by  rolling  about.     It  is  always  advisable  when  out  collecting  to  carry  a 
killing-bottle  for  use  in  case  of    need,  in  the  event   of  the  supply  of  pill-boxes 
running  short.    Diptera  on  windows  may  be  captured  in  pill-boxes  ;  if  the  edge 
of  the  box    is   slightly  raised    from  the  glass  on  one  side,   and  a   little  tobacco 
smoke  blown  into  it  so  as  temporarily  to  stupefy  the  fly,  it  will    be   found  easy 
to  slip  on  the  lid  without  allowing  the  insect  to  escape. 

Killing. 
Diptera  brought  back  alive  after  a  day's  collecting  should  be  killed  by 
being  placed  for  a  few  minutes  in  the  closed  cyanide-bottle  or  jar.  If  the 
cyanide-jar  is  sufficiently  large,  the  pill-boxes  themselves  may  be  placed 
therein,  first  opening  them  a  fraction  of  an  inch  on  one  side  to  allow  the 
cyanide  to  take  effect.  In  the  case  of  large  sluggish  Diptera,  such  as 
Tab  anus,  the  pill-box  may  be  opened  without  fear  of  the  insect  effecting  its 
escape  ;  after  which  a  smart  tap  on  the  bottom  of  the  box  will  cause  the  fly 
to  drop  into  the  jar.  Diptera  should  never  be  allowed  to  remain  exposed  to 
the  effects  of  the  cyanide  longer  than  is  necessary  to  ensure  their  being  quite 
dead.  If  the  poison  is  of  reasonable  strength,  four  or  five  minutes  should  be 
sufficient  to  kill  even  the  largest  and  strongest  flies  ;  on  the  other  hand,  it 
is  necessary  to  make  sure  that  the  insects  are  really  dead,  since,  if  the  expo- 
sure to  cyanide  has  been  too  short,  flies  will  often  appear  to  be  dead  when  in 
reality  they  are  only  stupefied.  As  soon  as  the  insects  are  really  dead,  they 
should  be  removed  from  the  killiug-jar  ;  those  in  pill-boxes  may  be  allowed 
to  remain  therein  until  one  is  ready  to  pin  thom,  while  the  loose  specimens 
should  be  turned  out  on  to  a  sheet  of  cork-carpet  or  pith. 

Methods  of  preserving  Diptera  other  than  by  pinning. 

Diptera  should  away s  be  pinned,  and  this  should  be  done  as  soon  as  they  are 
dead.  If  preserved  in  any  other  way,  they  will  never  make  such  satisfactory 
specimens. 
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When,  however,  it  is  impossible  to  pin  them,  Diptera  may  be  preserved  in 
fine  sawdust,  on  which  a  few  drops  of  dilute  carbolic  acid  should  be  sprinkled 
to  prevent  mould.  Each  specimen,  before  being  placed  in  the  sawdust,  should 
be  loosely  screwed  up  in  fine  tissue-paper  (cigarette-paper  would  do),  on  which 
the  necessary  data  (see  below  under  "  Pinning  ")  should  be  written  in  pencil. 
To  contain  the  specimens  a  small  tin  box  (such  as  those  in  which  tobacco  is 
sold)  should  be  used  ;  and  to  prevent  injury  from  shaking,  the  box  should  be 
packed  quite  full  of  sawdust  and  specimens. 

Diptera  may  also  be  put  away  for  transport  in  three-cornered  envelopes  of 
soft  paper  (newspaper),  after  the  manner  in  which  butterflies  are  packed  by 
collectors  ;  but  this  method  does  not  suit  thick-bodied  flies,  such  as  Tabanidce, 
as  these  are  often  crushed  by  it,  and  if  once  flattened  cannot  be  restored  to 
their  natural  shape.  Envelopes  containing  Diptera  or  other  insects  may  be 
conveniently  packed  in  tin  tobacco  or  biscuit-boxes  for  transmission  by  parcel- 
post  from  abroad.  A  few  drops  of  weak  carbolic  acid  should  be  sprinkled 
over  each  layer  of  envelopes,  and  the  box  should  be  packed  quite  full. 

It  is  never  advisable  to  put  Diptera  for  transmission  from  abroad  into  small 
boxes  containing  wool,  as  when  flies  are  once  in  contact  with  wool,  and  have 
become  dry,  it  is  very  difficult  to  remove  them  without  pulling  off  legs, 
bristles,  etc. 

Pinning. 

Take  a  card  disc,  and  write  legibly  on  it  all  the  data  connected  with  the 
specimen  to  be  pinned,  as  follows  :  (1)  name  of  locality,0  including  altitude  if 
necessary  ;  (2)  date — day,  month,  year — thus,  20.  11.  06  ;  (3)  collector's  name  ; 
(4)  any  brief  remarks  of  interest  (which  may  if  necessary  be  written  on  the 
other  side) — e.g.  "  Very  common"  ;  "  Only  specimen  seen";  "On  porter's 
back  "  ;  "  At  watering-place  m  stream  "  ;  "  Running  on  banana  leaves."  Long- 
er notes  on  habits,  etc.,  should  be  entered  in  a  note-book,  with  a  number 
corresponding  to  one  written  on  the  disc.  Specimens  taken  in  coitu,  for  which 
a  good  look-out  should  always  be  kept  when  collecting,  should  have  the  fact 
noted  on  the  disc  of  each,  thus  :  "  A — in  coitu  with  B  "  ;  "  B—in  coitu  with  A." 

Place  the  disc  on  which  the  above  particulars  have  been  written,  plain  side 
uppermost,  on  a  sheet  of  cork  carpet  or  pith,  and,  picking  up  with  the  forceps 
an  entomological  pin  (a  No.  20  if  the  specimen  is  not  larger  than  a  Blue-bottle, 
otherwise  a  No.  7  or  No.  5),  thrust  it  through  the  centre  of  the  thorax  of  the 
specimen,  until  about  ^  inch  protrudes  beneath.  Next  grasp  the  pin  with  the 
forceps  near  the  tip,  and  thrust  it  through  the  disc,  drawing  it  well  down. 
Lastly,  thrust  an  ordinary  pin  through  the  disc  near  the  margin  for  the  pur- 
pose of  carrying  both  disc  and  specimen,  and  draw  the  disc  a  good  half-way 
up  the  carrying-pin. 

*  Should  this  be  not  likely  to  be  found  in  an  ordinary  atlas,  the  name  of  the  nearest  well 
known  town,  or  river,  bay,  mountain,  etc.,  or  the  approximate  geographical  position  should 
be  added. 
23 
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Fig.    13.— Use  of  Discs. 


The  last  thing  to  be  done  is  to  arrange  the  legs  and  wings  as  far  as  possible. 
The  wings  must  be  made  to  project  at  an  angle  from  the  body,  and  not  allow- 
ed to  lie  closed  over  it  ;  if  they  can  be    got    to   remain   at 
right  angles  to  the  body,  so  much  the  better.  In  the  case  of 
any  specimen  that   is  not   too  small  and  fragile,  the  wings 
can  be  best  arranged  by  means  of  the  fine  pointed  forceps, 
by  making   a  gentle   simultaneous   pressure  with   tips   of 
the  forceps  at  the  base  of  each  wing,  repeating  it  until  the 
wings  assume  the  desired   position.     The  legs  also  must  be 
disposed  symmetrically  (and  as  far  as  possible  in  a  natural 
position)  on  the  card  disc,  so  that  all  parts  of  them  can  be 
readily  seen,  and  must  not  be  allowed  to  remain  crumpled 
up  beneath  the  body,  since  important  characters  are  often 
found  upon  them.    In  the  case  of  a  fairly   large  specimen 
it  will  generally  be  found  possible  to  cause  legs  to    remain 
in  the  desired  position  by  hooking  the    claws  on  the    edge 
of  the  disc,  gently  drawing  the  legs  out  one  after  another 
by  aid  of  a  needle  or  one  leg  of  the  fine-pointed   forceps.     The  manipulations 
in  connection  with  the  legs  and  wings  must  be  performed  as  gently  as  possible, 
and  care  must  be  taken  that  bristles,  hairs,  or  scales  are  not  rubbed  off   in  the 
process.     As  soon  as  these  operations  are  completed,   the  specimen  should    be 
transferred  to  a  store  box,  or  to   one  lined  with  cork-carpet  or  pith,  as  de- 
scribed above.     Since,  however,  the  tissues  contract    in  dying,  the  legs  and 
wings  are  very  apt  to  get  pulled  out  of  place,  and,   to    correct   these    changes, 
the  specimens  should  be  examined  once  or  twice  during  the  next  day  or    two 
after  being  pinned. 

Very  minute  or  fragile  specimens  (such  as  Ceratopor/on  or  Simulium)  are  best 
pinned  from  the  side,  and  the  legs  should  then  be  straightened  out  by  means  of 
a  No.  20  pin  held  in  the  entomological  forceps. 

diptera  collected  in  the  tropics  : 
Attacks  by  Ants — Mould — Transmission  to  England. 

In  the  tropics  boxes  of  pinned  insects  are  very  liable  to  be  attacked  by  minute 
ants,  which  if  they  once  gain  access  to  a  box  unobserved,  will  soon  play  havoc 
with  its  contents.  In  Brazil  it  has  been  found  that  ants  can  be  prevented 
from  entering  insect-boxes  by  smearing  the  outside  round  the  line  where  the 
box  opens,  or  any  other  possible  place  of  entrance,  with  andiroha  oil,  repeating 
the  process  as  often  as  necessary  ;  similar  methods  might  be  employed  else 
where  in  case  of  need. 

Mould,  however,  is  an  even  greater  enemy  to  collections  of  Diptera.  Pinned 
specimens  of  Diptera,  like  those  of  other  insects,  rapidly  develop  mould  during 
the  rainy  season  in  tropical  countries  ;  and  since  mouldy  specimens  are  practi- 
cally worthless  for  purposes  of  scientific  determination,  Diptera  should  ahcays 
he  sent  home  as  soon  as  possible  after  being  collected.     The  risk  of  mould  may 
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however,  be  diminished  by  pinning  in  a  corner  of  the  box  a  small  piece  of  sponge 
saturated  with  the  strongest  carbolic  acid,  which  should  be  constantly  renewed. 
The  greatest  care  must  be  taken  to  prevent  specimens  getting  loose  and  rolling 
about  in  transit,  since  in  this  way  a  single  loose  disc  might  easily  do  irrepar- 
able injury  to  many  other  specimens  in  the  box.  To  prevent  this  the  pins 
supporting  the  discs  should  be  inserted  as  tightly  as  possible  into  the  cork- 
carpet  or  pith,  and  they  should  all  be  driven  in  to  the  same  level,  after 
which  a  sheet  of  soft  paper  (newspaper  does  very  well)  can  he  fixed  into  the 
box,  resting  on  the  heads  of  the  supporting  pins,  in  order  to  minimise  the 
damage  should  a  disc  happen  to  get  loose.  The  box  containing  the  specimens 
should  be  well  wrapped  in  cotton-wool  or  similar  material,  to  secure  it  from 
shocks  on  the  journey,  and  firmly  packed  in  an  outer  case  for  transmission  (by 
parcel-post  if  possible  and  if  the  package  is  not  too  large)  to  England. 

Number  of  Specimens  of  each  Species  required. 

At  least  half  a  dozen  specimens  of  each  sex  of  a  species  should,  if  possible, 
always  be  obtained,  and  a  good  look-out  should  be  kept  for  specimens  showing 
any  abnormality  in  structure,  coloration,  or  sue.  When  the  collector  remains 
long  enough  in  one  spot,  he  should  always  endeavour  to  obtain  specimens  of  a 
species  on  different  dates,  in  such  a  way  as  to  throw  as  much  light  as  possible 
on  the  duration  of  its  seasonal  occurrence.  Similarly  the  attempt  should  be 
made  to  illustrate  the  geographical  range  or  local  distribution  of  a  species,  by 
collecting  specimens  in  as  many  different  localities  as  possible.  Specimens  of 
species  taken  in  new  localities,  though  common  elsewhere,  will  always  be 
valuable. 

In  addition  to  Pinned  Specimens,  others  should  be 
Preserved  in  Alcohol. 

Pinned  specimens  should  always,  if  possible,  be  accompanied  by  others  pre- 
served in   alcohol.     The  following   directions   have   kindly  been  supplied  by 

Lieut.-Colonel  Gr.  M.  Giles,  who  has  found  that  the  method  indicated  answers 
well  in  practice  : — "  Flies  intended  for  anatomical  examination  must  be  fixed 
by  heat,  since  their  chitinous  envelope  is  penetrated  so  slowly  by  alcohol  that, 

f  this  be  not  done,  they  decompose  before  the  preservative  can  reach  them.  It 
is  sufficient  to  bring  them  to  boiling  temperature  in  a  test-tube  of  water,  but  for 
delicate  histological  work  it  is  better  to  boil  in  a  mixture  of  equal  parts  of  90 
per  cent,  alcohol  (ordinary  rectified  spirit)  and  aqueous  solution  of  perchloride  of 
mercury,  1  in  500.  Even  protozoal  parasites  are  well  preserved  by  this  method. 
When  fixed,  preserve  in  90  per  cent,  alcohol.  Methylated  spirit  should  not  be  used, 
since  its  acidity  and  other  impurities  may  lead  to  embarrassment  in  the  use  of 
aniline  stains/'  The  specimens  should  be  preserved  in  small  glass  tubes,  with 
a  plug  of  soft  paper  placed  inside  on  the  top  of  the  specimens  to  prevent  them 
from  being  injured  by  washing  about  in  transit.  A  slip  of  paper,  on  which 
all  necessary  data  should  be  written  clearly  in  pencil,  should  be  placed  inside 
each  tub 3, and  tho  pinned  spaciraens  of  the  same  species  should  be  labelled  with 


180  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol,  XV III. 

a  reference  to  those  in  spirit,  so  that  the  latter  may  be  identified.  The  tubes 
containing  the  specimens  should  preferably  be  placed  for  transmission  inside 
a  larger  bottle  of  spirit  ;  if  this  be  done,  it  is  only  necessary  to  secure  the 
mouth  of  each  tube  by  tying  muslin  over  it.  Cotton-wool,  or,  better  still, 
horse-hair  or  shavings,  should  be  inserted  as  packing  between  and  especially  on 
the  top  of  the  tubes. 

Larvae. 
Specimens  of  larva?  will  always  be  valuable  whenever  it  is  possible  to   breed 
out  some  of  them  so  as  to  determine  the   fly   to  which   they   belong.     Unless, 
however,  the   perfect  insect   is  known,  it  is  rarely  possible   to  do  more   than 
to  determine  the  family  or  genus  to  which   a   larva  belongs.     Larva?   for    pre- 
servation should  be  killed  by  immersion  for  a  moment  or  two  in  boiling  water, 
and    should  then  be    placed    in  weak  spirit  (two-thirds  spirit  and    one-third 
water)  ;  after  being  allowed    to  remain  in   this  for  two  or  three   weeks   until 
thoroughly  hardened,  they  can  be  transferred  to  stronger  spirits.   The  larvae  of 
each  species  must  of  course  be  kept  separate,  and  should  be  put  up  in   a   small 
corked   glass   tube  full   of  spirit,  the  necessary  particulars,  with,  if  possible,  a 
reference  to  pinned  specimens  of  the  perfect  insect,  being  written  in  pencil  on 
a  scrap  of  paper  and  placed   inside.     The    tubes  should  be    packed  for    trans- 
mission inside  a  larger  bottle  of  spirit,  as  described  at  the  end    of  the  previous 
paragraph. 

Notes  on  Habits,  etc. 
Comparatively  little  is  yet  known  as  to  the  bionomics  Of  ^lood-sucking 
Diptera  in  general,  so  that  notes  on  the  habits),  distribution,  seasonal  occurrence, 
relative  frequency,  etc.,  of  particular  species  will  always  be  of  great  value  and 
interest.  Clinical  observations  as  to  the  effect  of  the  bites  of  the  various 
species  on  man  and  domestic  animals  are  also  required. 

PART  III. 
Fleas, 'Bugs,  and  Ticks. 
Fleas,  bugs,  and  ticks   are  wanted   in   addition  to    Blood-sucking   Diptera. 
These  creatures,  however,  must  not  be  pinned,   but  should    be  preserved  and 
sent  home  in  alcohol,  by  the  same  method  as   that   recommended    for  Diptera 
(see   page    179  ).     To  contain    the   specimens   it  is    best  to  use  small  corked 
glass   tubes,  which    should    be    carefully   packed  in    cotton-wool  in  a  strong 
wooden    or  metal   box    for   transmission   to    England.     A  plug  of  soft  paper 
should  be  placed  on  the  top  of  the  specimens  in  each  tube,  to   prevent   injury 
from  shaking  or  washing  about,  and  there  should  also  be  inserted  in  the  tube  a 
slip  of   paper   bearing   the   necessary   data   written   in    pencil.     Specimens  of 
different  species  should  of  course  be  put  up  in  separate  tubes. 
Britisu  Museum  (Natural  History), 

Cromwell  Koad, 
January  16th,  1907.  London,  S.  W. 

(Reproduced   by  permission   of  the    Trustees   of  the    British   Museum  (Natural 
History.") 
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REVIEW— "INDIAN  INSECT  PESTS." 

The  publication   of  "  Indian  Insect  Pests  "  by  H.   Maxwell-Lefroy,  M.A., 
F.E.S.,  F.Z.S.,  Imperial  Entomologist,  marks  a  new  stage  in  the  advance  of 
Indian  Entomology.     That  those  orders  of   insects   which    are   beautiful  or 
curious  should  have  been  investigated  before  those  which  are  useful  or  harm- 
ful was  natural  and  reflects  no  discredit  on  entomologists,  for,  though  it  has 
been   abundantly  proved  in   our  time  that  a  knowledge  of  science   is   of  the 
highest  utility,  considerations  of  utility  are  not  the  highest  motive  of  science. 
Since  the  practical  value  of  an  intimate    knowledge  of  all  forms  of  life  has 
begun   to   be   generally   recognised,  the  benevolent  contempt   with  which  the 
enthusiast  with  the  butterfly  net  used  formerly  to  be  regarded  has  given  place 
to  a  more  respectful  feeling  ;  but  the  said  enthusiast  deserves  the  more  honour 
that  he  was  actuated  by  no  motive  except  what  the  author  of  this  book  happily 
describes  as  "  that  intense  organised  curiosity  which  lies  at  the  root  of  modern 
science."  That  this  curiosity  should  be  linked  with  admiration  for  the  beautiful 
is  natural  and  right,  and  that  it  should  commence  with  what  is  most  obvious  and 
accessible  was  inevitable.     So  butterflies  were  attacked  first,  and  it  is  now  nearly 
fifty  years  since  Captain  Marshall  started  the  magnificent  work,  which,  though 
never  completed,  has  stimulated  the  study  of   Indian    butterflies   to    a   degree 
that  cannot  be  estimated.     Fifteen  years   passed  before    the   same   thing  was 
attempted  on  behalf  of  moths,  and  the  Hymenoptera  followed  quite   recently. 
Coleoptera,Diptera  and  Orthoptera,  the  Orders  to  which  our  worst  insect  pests 
belong,  with    Hemiptera  and  Neuroptera,  must  still  be  studied  under  difficul- 
ties which  are  practically   insurmountable   to   the   district    officer.     But  for  a 
long   time    the   Indian   Museum    at   Calcutta    has   been    doing    work    which 
amateurs  had  not  the  means  of  doing,  and  has  directed  its  attention    especially 
to  economic  entomology.     From  time    to   time   fragments   of  the   knowledge 
acquired  were  given  to  the  public  in    the  form  of  Indian  Museum  Notes,  very 
useful    of    their   kind,   but  easily    lost    and    soon    forgotten.     The    appoint- 
ment   of   a  Government  entomologist  gives  continuity   to   this  work,  and  the 
present  incumbent  has  been  well  advised  to  gather  up  and   publish,  in  a  handy 
form,  the  practical  results  of   the  work   done  up  to  date  by  himself  and  other 
investigators.     The   amount    of   it    will   surprise   those  who  have  not  been  in 
touch  with  the  workers  in  this  field.     About   a    hundred    species  of  injurious 
insects    are  here  described  and  in  most  cases  the  life  history  of    the  pest  is 
described  ah  ovo,  so  that  the  agriculturist  may  know  the  tactics  of   the  enemy 
with  which  he  has  to  deal :  valuable  suggestions  are  often  made  as  to  the  best 
means  of  combatting  it.     A  number  of  insects  are  included  which,  as  a  matter 
of  sentiment,  we  would  rather  had  been  omitted,  as  for  example,  the  caterpillar 
of   the  swallow-tailed  (without   tails)   butterfly,   commonly  known   as  Papiio 
erithonius,   which   the    author  calls   P.  demolius.     The   occasions   on    which  it 
amounts  to  a  pest  must  be  very  rare  indeed  and  the  man  who  does  not   then 
adopt    the   simple  and    sufficient    remedy  of  picking  off  the  conspicuous  cater- 
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pillars  deserves  to  suffer  loss.  Ordinarily,  with  respect  to  pests  of  this  sort, 
the  beauty  of  which  amply  compensates  for  any  little  harm  that  they  do,  we 
would  rather  endeavour  to  give  currency  to  the  sentiment  of  Rcbert  Burns  : — 

I'll  get  a  blessing  wi'  the  lave 
And  never  miss't. 

A  number  of  other  insects  are  described  which  are  the  natural  enemies  of 
the  pests  and  wholesome  counsel  is  offered  with  respect  to  the  encouragement 
of  these  and  other  friends  of  the  farmer,  especially  birds. 

It  is  evident  that,  however  simply  a  subject  of  this  nature  may  be  presented, 
it  must,  to  a  certain  extent,  be  unintelligible  to  a  man  void  of  all  knowledge  of 
the  structure  and  life  of  an  insect.  Therefore  the  firrt  chapter  of  the  book  is 
devoted  to  imparting  a  small  measure  of  this  necessary  knowledge.  This  part 
of  the  work  appears  to  us  to  be  admirably  done.  It  is  soundly  scientific 
without  technicality  and  the  abundant  and  excellent  illustrations  help  to  make 
it  very  lucid.  It  is  refreshing  to  find  the  distinction  clearly  and  emphatically 
laid  down  between  those  insects  which  have  a  metamorphosis  and  those  which 
have  none  ;  for  this  has  been  much  obscured  by  the  too  common  practice  of 
applying  the  word  larva  to  the  young  of  grasshoppers,  cockroaches,  &c.  A 
young  cockroach  is  not  a  larva,  nor  is  a  calf,  nor  a  baby.  These  retain  the 
same  form  through  life,  with  the  exception  of  certain  outward  accompaniments 
of  adolescence,  such  as  wings,  horns,  or  a  beard.  The  marvellous  phenomenon 
of  metamorphosis  is  made  more  wonderful  by  the  fact  of  its  being  confined  to 
certain  orders  of  insects,  and  every  teacher  of  entomology  ought  to  make  this 
truth  stand  out  like  a  lighthouse,  else  he  is  not  fit  to  teach.  The  distinction 
has  a  practical  importance  too,  which  the  author  of  "  Indian  Insect  Bests"  has 
apprehended. 

The  book  ends  with  formulas  for  insecticides  and  other  miscellaneous  infor- 
mation, a  copious  index  and  a  list  of  plants.  Everything  has  been  done  to 
make  it  complete  within  its  limits  and  the  illustrations  are  superabundant 
and  of  high  quality.  Finally,  the  book  is  a  marvel  of  cheapness.  In  short  it 
is  eminently  fitted  for  usefulness.  But  who  will  use  it  ?  The  ordinary 
"  ryot  "  from  the  Himalayas  to  Cape  Comoriu  stands  in  deep  need  of  the 
lessons  which  it  contains,  for  his  ignorance  of  simple  matters  affecting  his- 
well-being  is,  in  this  direction,  incredible.  He  is  not  by  any  means  so  much 
in  need  of  instruction  in  his  own  business  as  many  of  those  who  feel  called 
upon  to  put  him  right  are  apt  to  imagine.  But  with  respect  to  animal  life 
he  is  strangely  ignorant.  He  has  been  plagued  by  mosquitoes  for  a  hundred 
generations  without  discovering  that  mosquitoes  come  out  of  water.  Nor  will 
he  believe  it  when  told.  Mosquitoes  are  birds  ;  the  little  wriggling  creatures 
which  you  point  out  to  him  in  the  water  are  fishes  :  how  can  one  turn  into 
the  other?  But  his  mind  is  naturally  open  to  the  miraculous,  and  if  ocular 
demonstration  of  the  transformation  of  the  swimming  larva  into  the  flying 
mosquito  is  presented  to  him,  his  conversion  will  be  immediate  and  thorough. 
He  will  be  ready  for  practical  applications  of  his  new   and   wonderful   know- 
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ledge.  But  this  book  is  written  in  English  and  he  cannot  read  his  own 
language,  so  it  is  impossible  for  him  to  derive  any  benefit  from  it  directly. 
On  the  other  hand  the  class  who  should  lead  and  show  him  the  way  is  want- 
ing. It  is  a  lamentable  fact  that  practical  agriculture  has  little  attraction 
for  the  very  class  of  people  who  compass  heaven  and  earth  to  obtain  land. 
There  are  bright  exceptions,  educated  zamindars  or  landholders  who 
endeavour  to  apply  their  education  to  the  improvement  of  the  means  by  which 
the  great  bulk  of  their  countrymen  earn  their  bread.  But  these  are  very 
few.  In  one  direction  we  see  hope.  The  agricultural  schools  which  are  being 
established  all  over  the  country  and  the  experimental  farms  are  gradually 
creating  a  class  of  men  whose  vocation  is  agriculture  and  whose  minds  have 
been  imbued  with  some  Western  ideas  about  it.  Through  these  we  may 
confidently  hope  that  the  new  knowledge  may  gradually  be  disseminated 
among  the  peasautry.  And  it  is  not  impossible  that  "  Indian  Insect  Pests  " 
may  form  the  basis  of  a  simple  vernacular  literature  on  the  same  subject. 
In  the  meantime  it  will  be  welcomed  as  a  much  needed  aid  by  many  of  those 
officers  of  an  alien  race  whose  duty  it  is  to  exact  from  the  poor  stupid  peasant 
what  he  owes  to  their  Government,  but  whose  sympathetic  efforts  go  out  in 
so  many  directions  for  the  betterment  of  his  lot. 
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THE  LATE  Mr.  L.  C.  H.  YOUNG. 

It  is  with  great  regret  that  we  have  to  announce  the  death  of  Mr. 
Lawrence  C.  H.  Young,  B.A.,  F.Z.S.,  F.E.S.,  which  took  place  at 
Henley  on  Thames  on  the  8th  September,  1907,  at  the  age  of  30. 
Mr.  Young  was  educated  at  Marlborough  College,  where  he  had  the 
advantage  of  studying  under  the  well  known  entomologist  Mr.  E. 
Meyrick.  and  first  developed  an  interest  in  Entomology.  From 
Marlborough  he  proceeded  to  Exeter  College,  Oxford,  where  he  took 
honours  in  Indian  History,  and  then  came  out  to  India  in  October 
1901,  joining  the  staff  of  one  of  the  large  mercantile  firms  in  Bombay. 
He  at  once  gave  his  valued  assistance  to  the  Society,  taking  in  hand 
the  re-arrangement  and  classification  of  the  Entomological  collections, 
which  at  that  time  were  in  a  somewhat  neglected  state.  The  amount 
of  steady  and  patient  work  that  this  involved  can  hardly  be  appreciated 
except  by  those  who  met  him  in  the  museum,  where  he  was  to  be 
found  working  away  every  evening  until  it  was  too  dark,  or  time  to 
catch  his  train  to  Andheri,  where  he  lived  almost  continuously  during 
his  time  in  Bombay  throughout  all  seasons  of  the  year.  The  work  of 
re-setting  the  whole  of  the  butterfly  collection  was  alone  an  undertaking 
that  few  would  have  cared  to  take  in  hand. 

Mr.  Young  was  elected  a  member  of  the  Committee  and  Honorary 
Secretary  of  the  Entomological  Section  in  July  1902  and  became  one 
of  the  Joint  editors  of  the  Journal  from  the  commencement  of 
Vol.  XVII,  also  acting  as  Joint  Honorary  Secretary  from  May  1907 
till  his  departure  for  home,  on  account  of  ill-health,  on  29th  June  the 
same  year. 

With  a  thorough  grounding  in,  and  knowledge  of,  the  structure  of 
insects,  Mr.  Young  largely  devoted  his  interest  to  the  intricacies  of 
their  classification,  paying  particular  attention  to  the  advocacy  of 
advanced  scientific  details  as  a  true  basis  of  arrangement.  At  the  same 
time  he  was  a  keen  worker  in  the  field  so  far  as  his  limited  leisure  time 
permitted,  having  a  quick  hand  and  eye  and  a  natural  aptitude  for 
detecting  essential  points  of  interest  in  habits  and  life  history. 

Mr.  Young  had  a  ready  pen,  with  a  considerable  gift  of  expressing 
his  meaning  to  the  point,  and  his  many  contributions  to  the  Journal 
included  papers  on  the  Classifi cation  of  the  Lepidoptera  Papilionina, 
the  Enemies  of  Insects,  the  Distribution  of  Butterflies  in  India,  What 
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is  a  Species  ?  and  the  first  three  parts  of  a  serial  article  on  the 
Common  Butterflies  of  the  Plains  of  India,  which  was  being  illustrated 
with  coloured  plates.  He  had  also  prepared  the  index  of  scientific 
names  for  Vols.  XV,  XVI  and  XVII. 

The  loss  of  Mr.  Young  is  one  of  the  greatest  that  the  Society  has 
experienced  for  many  years  as  it  is  genuine,  steady  workers  at  the 
collections  and  in  the  museum  such  as  he,  that  has  enabled  the 
Society  to  attain  gradually  to  its  present  position. 
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MISCELLANEOUS  NOTES. 

No.  I.— A  NEW  TORTOISE  FROM  TRAVANCOEE. 

I  see  that  in  the  description  Mr.  Boulenger  gives  of  "  A  new  tortoise  from 
Travancore,"  he  says  he  received  the  two  living  specimens,  from  which  he  drew 
it  up,  from  Major  Dawson.  This  is  a  mistake,  as  they  were  procured  and  sent 
by  Mr.  T.  F.  Bourdillon,  Conservator  of  Forests,  at  my  request. 

With  reference  to  the  height  to  which  these  tortoises  ascend  the  hills,  Mr. 
Bourdillon  informs  me  that  my  impression  that  1,000  ft.  was  the  limit  is  wrong, 
as  he  has  found  them  at  Permerd  at  3,000  ft. 

HAROLD  S.  FERGUSON. 


No.  II.— THE  BIRDS  OF  CHITRAL. 

In  May  190-1  the  Society  received  a  most  interesting  series  of  bird  skins 
collected  by  Capt.  G.  A.  Perreau  in  Chitral,  which,  following  on  those  collected 
by  Capt.  H.  Fulton  (see  Vol.  XVI,  pp.  44  and  744),  will  probably  be  found 
to  make  the  list  for  that  region  fairly  complete.  The  doubtful  species  were 
identified  by  me  at  the  British  Museum  (Natural  History). 

The  following  22  species  were  included  in  Capt.  Perreau's  collection  which 
were  not  in  Capt.  Fulton's  list,  viz.: — 

(530)     Stumm  porphyronotus,  The  Central-Asian  Starling. 

(557)     Muscicapa  grisola,     The  Spotted  Flycatcher. 

(618)     Saxicola  picata,  The  Pied  Chat. 

(620)  „         opistholeuca,  Strickland's  Chat. 

(624)  „        (Bnanthe,  The  Wheatear  Chat. 

(628)  „         chrysopygia,  The  Red-tailed  Chat. 

(642)     Rut/cilia  erylhronota,  Everstnann's  Redstart. 

(644a)     *  „  phmiicura.  This  is   the   first  authentic  specimen   of    this 

Redstart  that  has  been   recorded  from   British  India,  and  it  can 
consequently  now  take  its  definite  place  in  the  list  of  Indian  birds. 

(651)     Calliope  pectoralis,  The  Himalayan  Ruby-throat. 

(712)     Accentor  nepalensis,  The  Eastern  Alpine  Accentor. 

(717)     Tharrhalensfulvescens,  The  Brown  Accentor. 

(741)     Pycnorhamphus  icteroides,  The  Black  and  Yellow  Grosbeak. 

(745)     Pyrrhula  auranliaca,  The  Orange  Bullfinch. 

(763)     Erythrospiza  githaginea,  The  Desert-Finch. 

(774)     Fringilla  montif 'ring ilia.     The  Brambling. 

(792)     Emberiza  leucocephala ,  The  Pine-Bunting. 

(795)     Emberiza  buchawmi,  The  Grey-necked  Bunting. 

(813)     Hirundo  rmtica,  The  Swallow. 

(830)     Motacilla  hodgsoni,  Hodgson's  Pied  Wagtail. 

(844)     Anthus  similis,  The  Brown  Rock-Pipit. 

(865)     Calandrella  acutirostris,  Hume's  Short-toed  Lark. 

(874)     Galerita  cristata,     The  Crested  Lark. 

Bombay,  December,  1904.  E.  COMBER,  f.z.s. 

(This  note  was  mislaid  and  is  printed  now  for  the  purposes  of  record — Edp.) 
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No.  III.—  BREEDING  SEASONS  OF  DEER. 

Following  up  the  notes  that  have  appeared  in  the  journal  lately,  I  have  to 
record  the  following  observations  in  the  Bankapur  Taluka  (  West  or  Forest 
region)  of  the  Dharwar  district  on  or  about  the  1st  April  1907  : — 

(1)  Four  doe  Chital  (Cervus  axis)  with  five  fawns,  one  doe  having  two 
fawns.  All  the  fawns  were  about  the  same  age  and  between  2  and  4 
months  old. 

(2)  Two  doe  Muntjac  (Cervicitis  muntjac)  with  three-ijuarter  grown  fawns. 

Camp,  Dharwar,  2nd  April,  1907.  C.  HUDSON,  i.c.s. 

No.  IV.— OCCURRENCE  OF  ORNITHOPTERA  MINOS  IN 
THE  AHMEDNAGAR  DISTRICT. 

It  may  perhaps  interest  those  who  turn  their  attention  to  butterflies  for  me 
to  record  that  on  the  10th  February  last  I  took  a  specimen  (female)  of  Orni- 
thoptera  minos  at  a  place  called  Lakephal  in  this  district.  This  butterfly  is, 
I  believe,  unknown  in  this  part  of  the  country  and,  in  order  to  make  sure  of 
it,  I  sent  the  specimen  to  Mr.  T.  R.  D.  Bell,  who  gave  me  the  name. 

Camp  via  Ahmednagar,  5th  April,  1907,  W.  G.  BETH  AM,  i.f.s. 

No.  V.— OCCURRENCE  OF  THE  DUSKY  OUZEL  (MERULA 
FUSCATA)  AT  BANNU. 

On  the  7th  April  I  shot  a  Dusky  Ouzel  (Merula  fuscata)  here.  According  to 
the  Fauna  of  British  India,  Birds,  this  species  is  rare  in  India  and  has  only  been 
obtained  within  Indian  limits  in  Assam  and  Burma.  Its  occurrence  in  the 
N.-W.  F.  Province  must  therefore  be  looked  upon  as  somewhat  remarkable. 

Bannu,  9t7i  April,  1907.  H.  A.  F.  MAGRATH,  Major. 


No.  VI.— CURIOUS  BEHAVIOUR  OF  AQUILA  HASTATA, 
THE  LESSER  SPOTTED  EAGLE. 

I  witnessed  the  following  curious  behaviour  on  the  part  of  Aquila  haslata 
in  Nepal  last  month.  I  found  an  eagle's  nest  rather  late  one  evening  and  after 
a  deal  of  beating  the  tree  and  throwing  sticks,  an  eagle  flew  out,  so  I  returned 
early  next  morning  with  a  climber  to  search  the  nest.  The  eagle  was  pluck- 
ing green  leaves  in  a  tree  about  fifty  yards  from  the  nest,  and  on  seeing  us 
approaching,  she  at  once  flew  to  the  nest,  and  after  fumbling  about  in  it,  flew 
away  but  dropped  something  from  her  claws  after  going  about  thirty  yards 
which  my  man  at  once  pronounced  to  be  an  egg,  and  on  going  to  the  spot 
where  it  fell  we  found  it  was  so,  a  perfectly  fresh  egg,  but  of  course  smashed 
to  pieces.  There  was  no  other  egg  in  the  nest  ;  the  bird  was  shot  and  proved 
to  be  Aquila  hastata  and  would  not  apparently  have  laid  another  egg. 

Two  days  afterwards  I  found  another  nest  of  the  same  species  in  which  the 
bird  could  be  seen  sitting,  but  she  absolutely  refused  to  move  for  sticks  and 
stones,  though  she  shifted  about  a  little,  so  at  last  I  fired  off   a  gun  when   she 


188  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol. XV III 

flew  away.  This  nest  contained  two  fresh  eggs,  one  of  which  had  two  holes  in 
it,  evidently  made  by  her  claws,  and  there  seems  little  doubt  she  was  thinking 
of  removing  the  egg  wheu  startled  by  the  report  of  the  gun.  It  would  appear 
therefore  to  be  a  habit  of  these  birds  to  endeavour  to  remove  their  eggs  when 
danger  threatens,  and  I  should  be  glad  to  know  if  other  observers  have  noted 
this  ;  the  species  is  noted  in  Oates  and  Blanford  as  robbing  other  birds'  nests. 

I  have  several  times  suspected  Spizaetus  limnaetus  (Changeable  Hawk  Eagle) 
of  throwing  out  then-  egg  (or  dropping  it  elsewhere  if  the  nest  is  searched 
before  the  egg  is  laid)  as  on  two  occasions  on  re-visiting  the  nest  I  have  found 
the  remains  of  what  is  apparently  their  egg  on  the  ground  near  the  nest  ; 
these  birds  hang  round  the  nest  for  weeks,  even  sitting  in  it  and  screaming, 
when  it  is  approached,  but  I  have  never  got  an  egg  in  such  cases  ;  however  this 
species  was  suspected  of  this  habit  by  Fielden  in  Burma  as  mentioned  in 
Hume's  Nests  and  Fggs. 

S.  L.  WHYMPER. 

Jeolikote,  10th  May,  1907. 


No.  VII— A  MASSIVE  SAMBAR  HEAD. 

The  accompanying  photo  and  measurements  of  a  Burmese  Sambar  head  will, 
I  think,  be  of  interest. 


it  horn, 

Left  horn 
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V2 
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7V' 

11" 

10" 

273" 
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It  is  oi'  course  nothing  in  the  way  of  length,  but  is  the  most  massive  horn  I 
have  ever  seen.    I  append  the  measurements : — 

Rigl 

Round  burr        

„        middle    ... 

„        just  below  foot... 

Length  outside  curve 

„        straight 

Span  between  top  points 
„  „        brow  antler  points 

The  rule  shown  is  an  ivory  rule. 

T.  A.  HAUXWELL.i.f.s. 
Rangoon,  &th  April,  1907. 

[For  the  sake  of  comparison  it  may  be  interesting  to  mention  that  we  have 
in  the  Society's  Museum  a  single  Sambar  horn  which  measures  as  follows : — 

Girth  round  burr 12|" 

„         „    mid  beam     9  " 

This  horn  was  presented  to  us  by  Mr.  S.  A.  Strip  of  Wadhwan,  who  sends  us 
the  following  note  in  regard  to  it : — 

"  Some  twenty-five  years  ago  H.  H.  the  late  Raja  Jetsingji  of  Chhota  Udepur 
in  Rewa  Kantha  was  out  one  day  beating  for  shikar  in  the  jungles  of  his 
territory.  In  one  of  the  beats  the  sambar,  carrying  this  lovely  pair  of  antlers, 
was  put  up,  and  instead  of  going  to  the  guns,  broke  back,  and  while  passing- 
through  the  beaters,  was  shot  by  one  of  them  who  happened  to  have  a 
common  single  barrel  gun.  The  antlers  were  removed  from  the  skull,  and 
the  one  in 'question,  after  being  mutilated  and  lying  about  in  the  Durbar  for 
years,  was  given  to  me  by  one  of  the  Raja's  sons  who  was  a  student  in  the 
college  here  (Wadhwan)." — Eds.] 


No.  VIII.— OVO VIVIPAROUS  HABIT  OF  THE  PAINTED  TREE 
SNAKE  (DENDROPHIS  PICTUS). 

A  specimen  of  Dendrophis  pictus  has  just  come  into  my  hands  which  estab- 
lishes the  fact  that  this  species  is  ovoviviparous. 

The  specimen,  except  for  being  decapitated,  was  in  excellent  preservation 
and  was  killed  on  the  27th  of  May.  It  measured  3  feet  8|  inches,  the  tail 
accounting  for  1  foot  3  inches. 

It  was  found  to  contain  7  eggs  in  abdomina.  These  were  unusually  elongate, 
and  varied  somewhat  in  length.  The  largest  was  1^2  inches,  the  shortest  1| 
inches,  and  both  were  J  an  inch  across. 

They  were  invested  with  a  white  kid-like  envelope,  and  were  uniformly 
white  in  colour.  It  was  obvious,  from  their  slight  translucency,  that  they  con- 
tained embryos.  They  were  cut  into,  and  the  embryos  shaken  out  of  their  mem- 
branes under  water.  They  were  extremely  gelatinous  owing  to  the  early 
stage   in  their  development,   and  were,   in  consequence. extremely  difficult  to 
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manipulate,  even  with  a  camel's  hair  brush,  without  damage.  They  appeared 
to  me  to  be  in  different  stages  of  development,  the  embryo  from  the  egg 
nearest  to  the  cloaca,  yielding  better  results  than  those  placed  farthest  away, 
the  foremost  two  of  which  were  too  tender  to  make  any  observations  from, 
breaking  up  on  the  slightest  touch. 

The  length  of  the  embryo,  allowing  for  the  convoluted  form,  some  folds 
of  which  could  ~~x  be  unravelled,  I  estimated  measured  about  one  inch,  the 
head  was  about  ^  of  an  inch  long.  The  eye  was  partly  developed,  and  the 
heart  appeared  stomach-shaped  and  could  be  seen  pulsating.  I  thought  I 
could  perceive  three  branchial  clefts  below  the  mouth  gap,  but  the  creature 
was  too  minute  to  speak  positively  on  such  a  point.  I  could  discern  no  rudi- 
ments of  fore  limbs. 

F.  WALL,  c.M.z.s.,  Major,  i.m.s. 

Dihrugarh,  28/7*  May,  1907. 


No.  IX.— DO  BATS  EAT  BIRDS  ? 

In  reply  to  Mr.  Ernest  Green's  inquiry,  Do  bats  eat  birds? — on  page  835  of 
Vol.  XVII  of  the  journal,  I  can  inform  him  that  birds  form  a  large  propor- 
tion of  the  food  of  Megaderma  lyra.  It  is  surprising  that  the  ways  of  this 
ghostly  beast  have  so  long  remained  unknown.  Blyth  found  one  in  the  act 
of  carrying  a  small  bat  which  was  bleeding  from  a  wound  behind  the  ear, 
and  his  observation  has  been  quoted  in  every  book  on  the  subject  that  has 
been  published  since,  as  a  proof  that  M.  lyra  has  undoubtedly  carnivorous 
propensities.  And  this  has  been  our  stock  of  knowledge  on  the  subject,  while 
the  bat  has  been  nightly  leaving  the  remains  of  its  feasts  in  our  bed-rooms 
and  verandahs.  It  is  long  since  I  kept  Megaderma  lyra  and  made  the 
astonishing  discovery  that  the  first  part  of  a  bird  (a  sparrow  was  the  species 
experimented  with)  which  the  bat  eats  is  the  head.  Its  jaws  and  teeth  must  be 
comparable  to  those  of  a  hyaena.  It  also  captures  and  eats  mice  and  frogs. 
The  headless  trunk  of  a  tame  mouse  which  had  escaped  from  my  cage  was 
found  in  the  morning  in  the  cage  of  M.  lyra.  I  do  not  know  how  they  catch 
mice,  but  I  imagine  they  flop  down  upon  them  with  wings  outspread.  Unlike 
other  bats,  they  have  not  the  least  difficulty  in  rising  from  the  ground.  They 
catch  birds  of  course  off  their  roosting  places.  They  may  often  be  seen  flitting 
about  trees  after  dusk,  manifestly  on  this  quest. 

E.  H.  AITKEN. 
The  Red  Sea,  21st*  May,  1907. 


No.  X— SOME  ADDITIONS    TO  THE  BIRDS  OF  INDIA. 

(1).     Fringilla  ccelebs.     The  Chaffinch. 

This  species  appears  to  be  a  rare  winter  visitor  to  the  Mirauzai  valley  (Kohat 
District)  N.-W.  F.  P.    I  first  came  across  it  on  the  2nd  March  1906  in  a  small 
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orchard.  There  was  a  pair  and  I  shot  one  (the  female),  and  sent  it  to 
Mr.  Bowdler  Sharpe  who  identified  it  as  being  of  this  species. 

This  year,  on  the  i  1th  February,  I  again  saw  one  near  the  same  place  ; 
it  was  a  male  in  good  plumage. 

Major  Magrath,  51st  Sikhs,  F.  F.,  very  kindly  exhibited  both  the  Linnet  and 
Chaffinch  at  a  meeting  of  the  British  Ornithologists  Club  (vide  Bulletin 
B.  O.  C„  XIX)  last  October. 

(2).  Ampelis  garrulus.  The  Waxwing.  I  saw  this  beautiful  bird  on  11th 
December  1906  near  Fort  Lockhart  (Sanana  Range,  alt.  6,500'),  but  only  got  a 
glimpse  of  it.  Just  as  I  had  got  my  glasses  on  to  it,  a  Rock  of  Himalayan 
Gold  Finches  came  up  and  began  mobbing  it,  and  off  it  flew,  uttering  a  low 
whistling  note,  and  I  never  expected  to  see  it  again.  Though  from  its  crest 
and  general  appearance  I  was  pretty  sure  of  its  identity,  I  could  not  be 
absolutely  so.  However  on  going  to  this  same  place  five  days  later,  I  was 
agreeably  surprised  to  find  it  again  there  and  lost  no  time  in  making  certain  of 
it.  It  was  a  female,  in  lovely  plumage,  with  4  wax-like  tips  to  the  secondaries 
of  each  wing. 

This  is  not  a  solitary  occurrence.  Major  Magrath  procured  a  male  at  Bannu, 
40  miles  south,  in  March,  and  it  looks  as  if  there  had  been  an  irruption  of 
Wax  wings  into  N.-W.  India  this  winter. 

C.  H.  T.  WHITEHEAD,  Lt.,  56th  Rifles,  F.F. 
Fort  Lockhart,  N.-W.  Frontier,  0th  April  1907. 


No.  XI— NESTING  NOTES  FROM  THE  N.-W.  FRONTIER. 

^Egithaliscus  leucogenys.     White-Cheeked  Tit. 

Mr.  Oates  in  the  "  Fauna  of  India,  Birds,1'  says  that  this  species  is  appar- 
ently confined  to  a  small  tract  to  the  north  of  Gilgit  (Kashmir).  However  in 
the  Upper  Kurram  Valley  some  400  or  500  miles  south-west  of  Gilgit  it  is 
common  in  the  ilex  scrub  between  0,000  ft.  and  8,000  ft.  alt.,  and  is  probably  a 
resident.  It  breeds  early  ;  a  nest  found  on  the  1st  May  contained  fully  fledged 
young,  and  five  others  found  within  the  next  2  or  3  days  all  held  young — only 
1  nest  was  found  with  eggs. 

The  nest  resembles  a  Long-tailed  Tit's,  but  is  much  smaller  and  is  not  quite 
so  beautifully  finished.  It  is  composed  of  moss,  intertwined  with  cobwebs,  and 
is  well-lined  with  hair  with  a  thick  inner  lining  of  feathers.  How  so  tiny  a 
dwelling  can  accommodate  a  big  fledged  family  with  a  parent  is  difficult  to 
imagine. 

It  is  generally  placed  close  to  the  top  of  a  small  ilex,  4  to  8  ft.  from  the 
ground,  and  is  not,  as  a  rule,  too  difficult  to  find. 

The  eggs  of  the  one  clutch  I  got  were  pure  white,  3  having  a  very  faint 
zona  of  pink  spots   round  the  large  end,  the  other  two    being  unmarked,  they 
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averaged  -6"  x  '38".  The  clutch  appears  to  be  from  five  to  eight.  The  young 
resemble  their  parents,  except  that  the  colours  are  duller,  and  the  black  of  the 
chin  and  throat  is  replaced  by  a  few  indistinct  dusky  streaks.  This  bird  is  a 
common  winter  visitor  to  the  Samana  Range,  and  a  few  descend  to  the  Upper 
Miranzai  Valley  ('2,500'— 3,500'  alt.). 

Tichodroma  muraria.- — The  Wall  Creeper. 

In  the  "  Fauna  of  India,  Birds"  this  is  said  to  be  merely  a  winter  visitor  to 
India.  However,  though  I  did  not  actually  find  its  nest,  I  came  on 
a  lately  fledged  family  on  the  11th  July,  picking  about  amongst  the  rocks  on 
Sikaram  (Kurram  Valley)  at  14,500'  alt.  The  one  I  shot  still  had  bits  of 
down  sticking  to  its  feathers,  the  wing  and  tail  quills  were  not  fully  grown, 
and  the  bill  was  quite  soft  and  short.  This  bird  is  a  fairly  common  winter 
visitor  to  the  Samana  and  the  plains  of  Kohat. 

Phylloscopus  sabviridis. — Brooks'  Willow  Warbler. 

This  species  breeds  commonly  on  the  wooded  slopes  of  the  Safed  Koh 
(Kurram  Valley)  between  7,000'  and  9,000'  alt.  A  nest  found  on  July  13th 
was  placed  in  the  bank  of  a  nullah  under  a  bush.  It  was  of  the  usual  Willow 
Warbler  type,  made  of  coarse  grass  and  thinly  lined  with  goat's  hair.  The 
eggs,  four  in  number,  were  white,  spotted  with  red,  and  measured  "55"x'42". 

Mr.  Bowdler  Sharpe  confirmed  my  identification  of  the  parent.  I  arrived 
too  late  last  year  to  find  more  nests,  but  young  ones,  just  able  to  fly,  were  seen 
everywhere.  It  is  a  common  winter  visitor  to  Kohat,  but  is  only  found  on 
the  Samana  on  migration. 

Saxicola  capistrata. — The  White-headed  Chat. 

Colonel  Rattray  in  his  article  on  "  Birds  Collected  and  Observed  at  Thall"  in 
Vol.  XII,  page  337,  writes  that  although  this  species  is  stated  in  the  "  Fauna 
of  Bulla,  Birds,"  to  be  a  constant  resident  in  the  plains  of  the  Punjab,  he  had 
never  seen  it  there  himself  in  the  summer  though  he  had  looked  out  for  it,  but 
that  at  Parachinar  (Kurram  Valley),  alt.  5,700',  he  had  found  it  common  in 
July,  and  that  there  were  lots  of  young  ones  about  then.  Major  Magrath  and 
I  have  also  looked  for  it  in  vain  in  the  summer  in  the  plains,  though  in 
autumn  and  winter  (from  the  end  of  August  till  April)  it  is  common. 

On  arrival  at  Parachinar  in  mid  June  last  year,  I  found  it  common  on  the 
stony  plain  around  (4,509'  to  7,000'  alt.)  and  nesting  in  the  banks  of  the  many 
nullahs  which  cut  up  this  plain.  The  nest  is  usually  placed  in  a  bush  under  a 
stone  or  in  a  hole,  but  occasionally  in  a  cairn,  and  is  a  slight  cup-shaped 
structure,  made  of  grass.  The  eggs  are  pale  bright  blue,  marked  with  red, 
which  varies  a  good  deal  in  shade.  In  a  clutch  Major  Magrath  found  this  year 
the  markings  were  scarcely  perceptible.  The  average  measurements  are 
•78"  x  '00".  The  clutch  is  five  and  two  broods  are  hatched  out.  A  few  pairs 
ascend  the  Safed  Koh  to  breed  ;  I  saw  one  family  at  9,000'  and  many  (prob- 
ably the  majority)  cross  the  Peiwar  Kotal  into  Afghanistan. 
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Accentor  nepalemis  (Brit.  Mus.  rufilatus). — The  Eastern 
Alpine  Accentor. 

Major  Buchanan,  4th  Sikhs,  in  a  note  to  the  journal,  Vol.  XV,  p.  132,  states 
that  he  found  the  nest  of  this  bird  at  13,500'  alt.  in  Kashmir,  but  describes  the 
eggs  as  being  pinky  white,  speckled  and  spotted  with  red.  Now  this  is  quite 
different  to  the  eggs  of  the  Alpine  Accentor,  which  are  plain  blue,  as  also  are 
my  specimens  of  those  of  the  Eastern  form.  This  bird  breeds  all  along  the 
Safed  Koh  from  about  12,000' — 15,000'  alt.  I  came  across  the  first  nest  on 
July  1st  ;  it  was  placed  under  a  rock  on  the  hillside,  and  was  beautifully 
constructed  of  roots  and  grass,  and  lined  with  moss  and  a  little  mouse-hare 
fur,  and  contained  3  sky-blue  eggs.  Both  eggs  and  nest  reminded  one  very 
much  of  those  of  the  Hedge  Sparrow.  The  eggs  measured  "91"  X  '6"  ;  the 
clutch  appears  to  be  three.  Two  other  nests  I  saw  were  placed  in  clefts  of 
a  cliff,  and  this  seems  the  favourite  site.  This  is  not,  I  think,  the  first  record 
of  the  nest.  Mr.  Stuart  Baker  has,  I  believe,  an  authenticated  clutch  found 
previously  to  mine. 

Pycnorhampus  carneipes. — White-winged  Grosbeak, 
In  summer  this  bird  is  found  in  the  Safed  Koh  between  about  8,000'  and 
11,000'.  It  is  not  nearly  such  a  shy  bird  as  the  Black  and  Yellow  Grosbeak. 
I  found  a  nest  with  two  hardset  eggs  on  July  6th  in  a  juniper  at  8,500'  alt.  It 
was  cup-shaped,  very  neatly  made  of  twig  and  heath  and  well  lined  with  fresh 
strips  of  juniper  bark,  and  about  3'  from  the  ground.  The  eggs  were  French 
white  in  colour,  blotched  and  scrawled  with  red  brown,  like  a  hawfinch's,  and 
measured  1'18"  X  '72". 

C.  H.  T.  WHITEHEAD,  Lt.,  56th  Rifles,  F.  F. 

Parachinar,  Kurram  Valley, 
N.-W.  Frontier,  &th  May,  1907. 


No.  XII.— AN  INDIAN  DORMOUSE. 

One  day  last  summer  whilst  out  looking  for  nests  in  the  Safed  Koh  (Kur- 
ram Valley,  N.-W.  Frontier)  at  about  10,000',  my  guide,  my  old  and  much 
weather-worn  Ghilzai,  beckoned  to  me  and  pointed  to  a  wee  creature  crouch- 
ing under  some  brushwood.  Just  as  I  made  it  out,  it  took  fright  and  scurried 
up  the  hill  with  us  after  it,  finally  taking  to  a  tree,  which  it  ran  up  like  a 
squirrel.  Not  knowing  the  little  beast  I  shot  it.  On  going  back  to  the  spot 
where  I  had  first  seen  it,  I  was  sorry  to  find  a  nest  with  new  born  young  ;  it 
was  a  round  ball  of  grass  hidden  under  a  tuft.  However  I  sent  the  skin  and 
the  young  in  spirit  to  the  British  Museum,  and  Mr.  Bonhote  has  since  written 
and  told  me  that  its  scientific  name  is  Eliomys  nitedula,  a  Palaearctic  dormouse, 
ranging  from  the  Alps  to  Persia,  and  not  hitherto  found  East  of  Persia. 

This  year  I  picked  up  a  dead  one  at  6,500',  which  appeared  to  have  been 
25 
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killed  a  few  hours  previously  by  some  bird  of  prey.  It  was  fully  grown  and 
closely  resembled  my  first.     The  following  is  a  rough  description  of  it: — 

Tail  lung  and  bushy  ;  ears  large  and  rounded.  The  general  colour  above  ia 
earthy  to  rufous  brown,  below  buffy  white.  There  is  a  broad  black  stripe 
from  the  muzzle  to  the  ear. 

Measurements  :  (1)  Head  and  body  100  m.m.  (2)  Tail  80-5  m.m.  (3)  Hind 
foot  19  m.m.  (4)  Ear  16  m.m. 

C.  H.  T.  WHITEHEAD,  Lt.,  56th  Rifles,  F.  F. 

Parachinar,  Kurram  Valley,  N.-W.  Frontier,  6th  May,  1907. 


No.  XIII.— SOME  NOTES  ON  WILD  DOGS  AND  PANTHEUS. 

I  was  shooting  for  six  weeks  last  April  and  May  in  an  out-of-the-way  part 
of  the  Nimar  District,  ia  which  only  two  tigers  had  been  killed  in  the  last 
eight  years  or  so.  I  expec led  to  find  about  eight  tigers  of  sorts  in  it.  There 
were  five  all-told,  including  two  little  cubs,  too  small  to  run  with  their 
mother.  There  were  two  or  three  packs  of  wild  dogs,  and  a  large  number  of 
sambhur  and  bears,  also  several  panthers.  The  wild  dogs,  as  usual,  interfered 
very  much  with  one's  sport.  They  appeared  to  me  particularly  bold  in  this 
jungle.  They  growled  at  me  two  or  three  times,  and  just  before  I  left  the 
jungle  I  heard  that  four  or  five  of  them  had  attacked  two  forest  guards,  who 
killed  one  dog  with  an  axe.  The  Forest  Ranger  informed  me  of  this.  So 
bold  are  these  brutes  that  I  am  afraid  they  may  take  to  killing  men. 
They  killed  several  calves  while  I  was  in  the  jungle,  and  also  six  of  my 
tied-up  buffaloes. 

One  evening  close  to  my  camp  I  came  on  a  pack  evidently  hunting  but 
running  mute.  I  waited  on  the  road  within  a  hundred  and  fifty  yards  of 
my  camp.  Soon  a  half  grown  sambhur  came  galloping  by  within  ten  yaids 
but  paid  no  attention  to  me.  About  two  minutes  afterwards  the  same  sambhur 
galloped  by  from  the  same  direction  and  passed  within  five  yards  of  me.  A  big 
wild  dog  was  hanging  on  to  its  belly.  He  let  go  when  he  saw  me,  and  I  shot 
him.  I  do  not  know  what  became  of  the  sambhur.  A  few  days  afterwards  in 
the  early  morning  my  men  came  on  some  wild  dogs  chasing  a  panther,  a  female 
I  think.  They  said  the  panther  had  climbed  a  tree.  Later  I  went  out  and 
found  fresh  claw  marks  of  a  panther  up  a  "  Karhai  "  tree.  It  had  climbed 
up  about  ten  feet.  At  the  foot  of  the  tree  were  the  nail  marks  of  the  dogs 
where  they  had  been  jumping  at  the  panther.  A  few  days  afterwards  the 
wild  dogs  killed  one  of  my  tied-up  buffaloes.  Half  was  left.  I  made  a  strong 
solution  of  strychnine  and  injected  it  with  a  syringe  into  the  muscles,  and  I 
also  scored  the  fljsh  and  rubbed  in  strychnine  and  arsenic.  I  came  back  in  about 
an  hour,  and  found  about  a  dozen  dogs  drinking  at  a  pool  close  to  the  kill. 
As  I  watched  one  became  convulsed  and  fell  down  dead.  I  expected  to  see 
more  die,  so  would  not  shoot.  I  then  walked  up  towards  the  dogs,  and  they 
went  slowly  off.     Then  one  came   back,  seized  the  dead  dog  by   the   scruff  of 
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the  neck,  and  began,  to  drag  it  away.  I  shot  this  dog.  It  was  a  female,  in  the 
prime  of  life,  and  had  produced  at  least  one  family.  The  poisoned  dog  was  a 
two-thirds  grown  male,  and  probably  his  mother  tried  to  drag  him  away.  I 
found  no  more  dead  dogs,  but  three  or  four  places  where  they  had  vomited 
up  meat.     The  dogs  had  eaten  up  all  the  poisoned  remains  of  the  buffalo. 

Another  <"av,  in  the  evening,  I  killed  a  wild  dog  which  was  coming  alone  to 
water,  ahead  of  the  pack  which  followed  not  far  off.  I  cut  off  the  tail,  and 
a  strip  of  skin  from  the  tail  to  the  ears,  and  left  the  remains  on  a  footpath. 
Next  day  I  went  back.  The  dead  dog  had  been  taken  away,  and  apparently 
by  wild  dogs.  It  had  certainly  not  been  oaten  on  the  spot.  There  were  no 
marks  of  a  panther  or  hyaena. 

Do  wild  do:*3  carry  off  and  burytheir  dead  under  leaves  or  in  a  hole  ? 

As  strychnine  rubbed  into  flesh  does  not  prove  fatal,  can  anyone  suggest  a 
better  plan  for  getting  rid  of  these  pests  ?  Is  any  other  possible  poison  more 
deadly  ?  I  should  have  liked  to  try  surrounding  a  pack  of  dogs  with  about 
fifty  jungle  men,  armed  with  axes  and  lathies,  and  think  it  possible  one  could 
almost  exterminate  a  pack  in  this  way.  The  local  forest  guards  said  they 
would  try  it.     We  must  kill  these  brutes  or  they  will  soon  become  man-eaters^ 

Perhaps  the  number  of  wild  dogs  in  this  jungle  accounts  for  the  paucity 
of  tigers.  Possibly  the  wild  dogs  find  and  eat  the  young  tigers  while  the 
mother  is  away.  But  I  have  seen  a  jungle  where  there  were  many  tigers, 
and  many  wild  dogs. 

I  am  sending  you  the  heart  of  a  male  panther  (7'-5"  round  curves).  I  shot 
him  through  the  heart  at  fifty  paces  with  a  "577  rifle  (low  pressure  cordite 
and  copper  tube  bullet).  You  will  see  that  both  ventricles  have  been  torn 
open.  The  heart  lies  flat  on  your  hand  with  no  cavities.  This  panther  rolled 
over  to  the  shot,  then  galloped  up  a  steep  hill  for  thirty  paces,  circled 
round  and  rolled  over  dead  ten  yards  from  where  he  started,  having  run 
seventy  paces.  There  was  a  heavy  blood  trail  the  whole  way.  From  the  start 
not  a  drop    of  blood  could  have  been    pumped  into  the  arteries  by  the  heart. 

I  was  also  shown  the  body  of  a  wild  boar  about  twenty  feet  up  a  tree.  The 
villagers  who  showed  it  to  me  said  the  boar,  which  was  half  grown,  had  been 
killed  by  a  panther  and  put  up  the  tree.  Of  course,  I  know  this  is  common 
enough,  but  this  particular  tree  had  a  large  trunk  and  no  branches  for  many 
feet. 

F.  W.  CATON  JONES,  Lt.-Col.,  R.A.M.C. 
Kamptee, 
June  loth,  1907. 


No.  XIV.— THE  CLIMATAL  CHANGES  OF  MELA  NIT  IS  LED  A. 

May  I  offer  a  few  remarks  on  this  very  interesting  subject,  raiVed  in  the  last 
number  of  the  Journal,  page  7(J9,  begging  indulgence  if  I  make  mistakes  in 
the  absence  of  my  books  and  collection.  I  never  made  experiments  like 
Col.  Manders,  which  I  regret,  but  I  have  observed  the  seasonal  changes  of 
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butterflies  for  many  years.  There  are  few  species  that  do  not  exhibit  the 
phenomenon  in  some  degree  and  it  is  impossible  to  compare  the  various  aspects 
of  it  presented  by  different  species  in  different  places  without  inclining  to 
Mr.  Young's  opinion,  that  the  cause  will  be  found  in  the  food  of  the  larva, 
Now  the  growth  of  vegetation  does  not  depend  on  temperature,  nor  on  humidity, 
but  on  the  combination  of  the  two,  and  it  is  to  this  combination,  I  believe,  that 
we  must  look  for  the  true  explanation  of  the  seasonal  variation  and  the  local 
variation  of  butterflies  and  moths.  Let  us  take  the  local  first.  If  two 
collections,  one  from  the  plains  of  India  and  one  from  the  coast  of 
Canara  or  Malabar,  are  put  side  by  side,  the  latter  will  be  found  to  be 
conspicuously  darker  and  richer  in  colour.  In  some  species  the  difference 
i?  striking,  Specimens  of  Danais  limniace  from  the  warm  and  humid 
southern  coast  are  so  different  from  Bombay  specimens  that  I  actually 
sent  some  to  the  late  Mr.  de  Niceville  for  his  opinion  whether  they 
were  limniace  or  septentrionis.  He  decided,  not  without  hesitation,  that  they 
were  limniace.  A  more  remarkable  case  is  that  of  Nepheronia  gcca,  a  common 
Bombay  butterfly,  which  is  found  in  Canara  also,  but  only  in  the  cold  season, 
its  place  being  taken,  in  the  monsoon,  by  N.  pingasa,  a  very  dark  form  not 
extending  to  Bombay.  I  believe  this  to  be  merely  a  monsoon  form  of  the 
other,  which  the  moisture  and  warmth  of  Bombay  are  nob  quite  sufficient 
to  produce.  To  come  to  seasonal  variation,  Hypolimnas  bolina  presents  an 
instructive  illustration.  Here  there  are  not  two  forms,  but  a  regular  grada- 
tion. The  first  specimens  which  appear  in  the  rains,  emerging  from  the  latest 
pupse  of  the  previous  November  or  December,  which  have  hibernated  or 
sestivated  through  the  dry  months,  are  scarcely  larger  than  H.  mysippus, 
dull  in  colour  and  marked  with  a  broad  whitish  fascia  on  the  underside. 
The  next  brood  is  very  different,  but  it  is  not  until  August  that  we  get,  in  its 
perfection,  the  magnificent  butterfly  that  used  to  be  distinguished  as  H.  avia. 
The  food  plant  of  this  species  is  a  monsoon  annual,  but  Melanitis  leda,  or  ismene, 
feeds  on  grasses  and  is  found  all  the  year,  in  two  well  marked  forms,  of  which 
one  displaces  the  other  suddenly  in  Western  India  just  when  monsoon  conditions 
have  ceased.  Now,  if  the  change  is  a  result  of  the  nutrition  of  the  larva,  and  the 
larval  and  pupal  life  extends  to  six  weeks,  as  Col.  Manders  shows,  then  it  is 
evident  that  we  must  look  back  about  twro  months  from  the  appearance  of  the 
butterfly  to  find  the  conditions  that  produced  it.  Apply  this  to  Col.  Manders' 
tables.  The  month  in  which  most  rain  fell  was  January,  the  next  March,  the  next 
December  :  from  January  to  March  inclusive  only  wet-season  forms  were  taken. 
With  the  decreasing  rainfall  of  April  and  May  we  have  first  intermediate  and 
then  dry-season  forms  in  June  and  July,  which  culminates  in  June  with  only 
6*45  inches  of  rain,  and  August  without  a  single  specimen  of  the  wet-season  form. 
All  the  months  do  not  answer  so  unequivocally,  however,  and  I  would  suggest 
experiments  in  feeding  larva?,  some  on  abundance  of  the  most  succulent  food 
obtainable  and  some  on  dry  fare.  The  latter  must  not  be  starved,  or  their 
growth  will  be  stunted,  which  is  not  the  case,  as  a  rule,  with  the  dry-season 
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form  of  any  butterfly  ;  on  the  contrary,  it  is  generally  larger  than  the  other. 
I  feel  sure  that  experiments  on  this  line,  carried  out  with  the  perseverance 
and  care  of  Col.  Manders,  would  yield  valuable  results. 

E.  H.  AITKEN. 
The  Red  Sea,  22nd  May,  1907. 


No.  XV.— OCCURRENCE  OF  THE  SIBERIAN  BLUE  CHAT 
(LARVIVORA  CYANEA)  IN  THE  HAZARA  DISTRICT. 

On  the  20th  of  June,  when  searching  for  the  nests  of  Larvivora  brunnea 
(The  Indian  Blue  Chat),  a  common  bird  up  here,  I  came  across,  under  the 
following  circumstances  and  much  to  my  astonishment,  a  pair  of  Larvivora 
cyanea  (The  Siberian  Blue  Chat).  I  was  seated  among  thick  bushes  on  the  side 
of  a  rocky  and  precipitous  hill,  when  I  became  aware  of  a  small  brown  bird 
perched  on  a  twig  in  front  of  me.  At  first  I  thought  it  was  a  female  L.  brim- 
nea,  but  the  smaller  size,  the  whiteness  of  the  throat  and  breast,  and  the 
amount  of  rufous  on  the  tail  puzzled  me  considerably.  While  I  was  looking 
at  her,  she  gave  a  call  note  and  presently  hearing  a  rustle  on  my  right,  I  turned 
slowly  round  and  saw  not  more  than  8  or  10  feet  from  me  what  I  have  little 
doubt  was  a  male  L.  cyanea.  It  differed  from  brunnea  iu  the  absence  of 
the  white  supercilium  and  rufous  breast,  the  throat  being  white  and  the 
breast  a  dirty  buffish  white.  It  also  appeared  smaller.  In  other  respects 
it  resembled  brunnea.  I  had  a  good  look  at. the  bird  through  glasses,  as  well 
as  with  the  naked  eye,  before  it  was  lost  to  sight  in  the  thick  cover  below. 
For  a  week  following  I  haunted  the  vicinity  of  the  spot  where  I  had  chanced 
on  these  rare  birds,  but  unfortunately  without  again  seeing  them.  The  pair 
must  have  nested  somewhere  on  the  hill. 

H.  A.  F.  MAGRATH,  Major. 

Thandiani,  Hazara  Dist.,  21th  June,  1907. 


No.  XVI.— THE  ENEMIES  OF  SNAKES. 

The  following  was  communicated  to  me  yesterday  by  an  officer  stationed 
here,  and,  as  the  incident  strikes  one  as  out  of  the  common,  I  am  sending  you 
the  description  for  record  in  the  Society's  Journal  : — 

"  Our  full  grown  Buff  Orpington  fowl  was  reported  to  me  by  my  sweeper  to 
be  ill.  I  went  and  looked  at  it  and  found,  to  all  outward  appearances,  the 
fowl  was  perfectly  fit,  but  it  seemed  to  have  something  wrong  with  its  throat 
as  it  kept  on  coughing  and  I  felt  a  hard  substance  in  its  crop.  In  the  course 
of  28  hours  it  died,  and  I  had  it  cut  open  and  found  in  it  a  snake  eighteen 
inches  long." 

M.  B.  ROBERTS,  Major, 

l-39</t  Garhvxd  Rifles. 

Lansdowne,  Garhwal,  U.P.,  24th  June,  1907. 
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No.  XVII.— DIFFERENTIATION  OF  SPECIES. 

In  taking  up  the  subject  of  Natural  History  generally,  and  of  that  part  which 
deals  with  birds  in  particular,  the  budding  naturalist  must  frequently  be 
puzzled  as  to  the  reason  why  two  birds,  which  resemble  each  other  very 
closely  in  almost  every  detail,  should  be  separated  as  two  distinct  species  ; 
and  then  again,  another  pair,  which  even  to  his  uninitiated  eye  appear  quite 
different,  are  classed  as  one  and  the  same  bird  probably  from  two  different 
parts  of   the  country. 

In  this  respect,  the  Raptores  of  India,  perhaps  more  than  any  other  family 
or  order,  produce  the  best  examples  to  illustrate  my  meaning.  In  many  cases 
the  Falconidce  undergo  vast  changes,  from  the  young  to  the  adult  plumage, 
but  that  is  not  all,  for  once  a  series  is  obtained  showing  the  varied  plumages 
from  the  nestling  to  the  twu-year-old  and  thence  to  the  adult,  the  problem 
would  be  solved  if  such  were  the  case,  and  even  the  novice  would  be  able  to 
see  at  a  glance,  by  comparing  with  the  series,  what  he  had  got,  but  the  trouble 
comes  in  when  a  nestling  plumage,  even,  is  not  constant,  as  in  Bateo  ferox,  the 
Long-legged  Buzzard  ;  or  again  as  often  happens,  two  specimens  ot  the  same 
species  are  procured,  presumably  of  the  same  age,  but  in  one  case  the  specimen 
has  undergone  a  perfect  moult  into  the  next  dress,  whereas  the  other  only  a 
partial  one  and  still  retains  many  feathers  of  the  previous  year's  plumage,  and 
thus  the  two  would  present  quite  a  different  appearance  to  each  other. 

To  return,  however,  to  my  original  discussion,  i.e.,  the  similarity  of  two 
distinct  species  to  one  another  and  theu  again  the  difference  in  two  others  of 
the  same  species.  If  each  of  these  local  changes  were  to  be  given  generic  or 
specific  rank,  there  would,  absolutely,  be  no  end  to  the  numbers,  but  then  again 
the  question  crops  up,  where  and  how  is  the  line  to  be  drawn  ?  As  an  example 
of  the  variable  types  of  one  species,  let  us  pick  out  Spilornis  cheela,  the 
Crested  Serpent  Eagle.  If  each  variety  of  this  eagle  to  be  found  in  India  was 
to  be  classed  as  a  distinct  species,  as  it  formerly  was,  wo  should  have  at  least 
five  extra  species  in  this  one  alone.  Apart. from  the  difference  in  size  between 
the  Northern  India  type  and  that  of  Ceylon  and  Southern  India,  we  find  vast 
changes  also  in  plumage.  To  take  the  typical  form  of  S.  cheela  as  found  in  N. 
India  and  the  Himalayas,  we  find  the  following  characteristics  :  Breast  and 
fore-neck  distinctly  barred  ;  throat  black,  and  in  adults  a  single  white  bar  on 
the  tail  (Blanford).  Another,  the  common  type  found  throughout  India, 
known  as  S.  melanotic,  has  either  none,  or  very  indistinct  barring  on  the 
breast  ;  very  rarely  any  black  on  the  throat  and  frequently  two  white  bars  on 
the  tail.  Another  form  (S.  rutherfordi)  has  the  barring  on  the  breast  as  in 
typical  S.  cheela,  but  the  throat  dark  ashy  gray.  Besides  these  there  are 
other  varieties  differing  in  size  and  in  plumage,  passing  from  01  e  pbase  to  the 
other,  till  in  parts  there  is  no  distinguishing  one  from  the  <>ther,  and  this 
being  the  case,  all  these  have  been  incorporated  under  the  one  main  species 
Spilornis  cheela,  though  the  difference  in  size  in  some  forms  is  as  much  as 
six  or  seven  inches  in  length,  besides  the  varieties  of  actual  markings  above 
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referred  to,  to  say  nothing  of  the  shades  from  the  glossy  dark  brown  or  black 
back  and  almost  chocolate  breast  of  the  Himalayan  variety,  to  the  washed- 
out  dull  back  and  light  brown  breast  of  the  S.  Indian  bird. 

In  the  above  case,  we  find  a  great  variety  of  birds  differing  in  colour  and 
size,  which  once  had  specific  rank,  now  united  under  the  one  heading. 

So  much  for  limiting  species,  and  now  let  us  consider  the  other  side  of  the 
question.  To  do  this  let  us  go  back,  in  the  first  instance,  to  the  Hawk-Eagles 
(Splzaeli)  The  distinction  between  S,  nepal-.nais  and  S.  kelaarti  seems  so 
trivial  that  one  wondets  what  justification  there  is  for  giving  each  specific 
rank.  Legge  gives  as  a  reason  for  the  separation,  the  size  and  robustness  of 
the  claws  and  toot  ;  but  according  to  Blanford,  two  skins  were  procured  in 
Travancore,  which  is  quite  out  of  the  range  of  S.  vepalemis,  of  S.  kelaarti, 
in  which  the  claws  were  not  larger  than  those  of  S.  nepalensis.  In  any  case, 
I  would  not  lay  much  stress  on  a  point  in  which  the  difference  is  so  slight  ;  for 
even  in  many  birds,  procured  in  exactly  the  same  place,  there  might  easily  be 
a  difference  of  a  fraction  of  an  inch  in  the  length  and  thickness  of  claws. 

If  the  question  of  claws  and  an  inch  or  two  in  measurement  be  dispensed 
with,  we  only  have  the  colouring  left  to  contend  against.  In  S.  kelaarti 
the  markings  are  more  or  less  identical  with  those  of  S.  tiepalensis,  only 
less  pronounced,  or  in  a  lighter  shade,  and  the  chief  .difference  lies  in  the 
white  bars  on  the  breast  feathers  being  intercepted  by  the  shaft  in  one  case 
and  being  continuous  in  the  other.  If,  as  in  the  case  of  Spilornis,  the 
entire  question  of  barring  and  colouring  is  not  sufficient  to  separate  the 
various  types,  why  should  such  a  very  small  diversity  be  enough  to  separate 
S.  npaleusis  from  S.  kelaarti  ?  Why  should  one  not  be  considered  the 
Southern  India  variety  of  S.  nepalensis  or  vice  versa?  Such  anomalies  seem 
hard  to  explain. 

From  this  case  to  the  next,  which  in  times  past  has  been  the  subject  of 
much  controversy,  is  only  a  step,  but  still  the  step  is  a  long  one. 

The  Steppe  Eagle  (Aquila  bifasciata)  has  been  in  turn  confounded  with  The 
Imperial  (Aq.  heliacu),  The  Tawny  (Aq.  vindhiana)  and  even  with  the  Large 
Spotted  Eagle  (Aq.  maculata)  till  Messrs.  Brooks  and  Anderson  finally  stepped 
into  the  breach  and  solved  the  problem. 

In  the  days  when  Aq.  bifasciala  was  considered  only  a  phase  of  the 
immature  plumage  of  Aq,  heliaca,  it  is  strange  that  it  never  struck  anyone 
to  pause  and  consider  why  there  should  be  such  an  enormous  proportion  of 
birds  in  immature  garb  to  those  in  adult  dress.  Taking  the  dark,  almost 
black,  plumage  with  the  buff  head  and  white  barred  tail  as  the  type  of  the 
adult  dress  of  Aq.  heliaca,  we  find  the  species  fairly  well  distributed,  but 
by  no  means  common  anywhere,  while  during  the  winter  the  Steppe  and  the 
Tawny  are  by  far  the  commonest  eagles  in  N.  India  at  any  rate,  and  to 
every  one  typical  Imperial  iu  adult  plumage  one  sees  during  a  day's  shoot,  at 
least  15  to  2 )  "  Steppes"  will  be  seen. 

Should  there  be  such  a  preponderance  of  birds  in  immature  garb  over 
those  in  full  adult  plumage,    is  a  question  that  would   almost  naturally  occur 
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to  one,  and  the  answer  would  be  no  ;  it  should  be  just   the  other   way  about. 
This  fact  alone  should  have  decided  that  there  was  something  wrong. 

The  Steppe  in  most  cases  is  certainly  Impeiial  Eagle  size  and  resembles  the 
immature  plumage  of  A.  heliaca,  except  that  in  the  latter  the  breast  is  striated, 
which  is  never  the  case  in  A.  bifasciata.  The  separation  of  these  two  is,  no 
doubt,  reasonable  ;  for  though  resembling  each  other  in  the  young  plumage,  it 
is  there  the  resemblance  ceases  and  A.  bifasciata  n6ver  becomes  dark  like 
the  adult  heliaca. 

The  excuse  for  the  Tawny  and  the  Steppe  being  taken  for  different  phases 
of  each  other,  is  justifiable,  except  for  one  important  structural  difference,  viz., 
the  nostril,  as  otherwise  they  resemble  each  other  very  closely  in  colouring, 
habits,  flight  and  even  their  call.  Avery  distinctive  feature  of  A.  bifasciata 
is  the  two  bars  on  either  wing,  formed  by  the  white  tips  to  the  secondaries 
and  greater  coverts  and  conspicuous  in  most  specimens,  even  at  a  great  height 
up,  but  unfortunately  this  feature  is  not  constant.  I  have  seen  specimens  in 
which  the  secondaries  and  coverts  themselves  were  so  light  and  faded,  bleached 
perhaps  from  exposure,  that  the  white  tips  were  hardly  noticeable  and  the  bars 
very  indistinct,  if  traceable.  Then,  again,  a  Tawny  Eagle  will  often  be  found 
to  have  light  tips  to  the  coverts,  forming  a  hazy  bar  on  the  wing,  not  at  all 
unlike  that  of  A.  bifasciata.  If  this  were  all  the  difference,  viz.,  the  white 
bar  and  size,  for  the  Steppe  is  usually  bigger  than  the  Tawny,  they  might  safely 
be  classed  as  one  species,  one  being  resident  in  India  and  the  other  a  winter 
visitor  from  the  north  ;  but  the  difference  in  the  shape  of  the  nostril  must  keep 
them  apart,  but  strangely  enough  here  too  the  characteristic  is  not  constant. 
Some  specimens  have  the  long  oval,  like  A.  heliaca  ;  others  again  with  the  line 


on  the  outer  edge  broken  in  the  centre,  thus  >     j  ;  some    are    broader    at   the 
lower  end  than  at  the  top,  thus  /       n,  or  even  vice  versa,   but  though   varying 


in  detail,  the  actual  long  elongated  oval  remains  more  or  less  the  same  and  can 
never  be  taken  for  the  almost  round,  though  still  higher  than  broad,  nostril  of 
A.  vindhiana. 

Yet  this  point  was  seemingly  not  taken  into  account  when  A.  bifasciata  was 
considered  to  be  a  phase  of  A.  vindhiana. 

The  young  plumages  of  A.  vindhiana  are  so  very  variable  and  in  many 
cases  seem  to  pass  into  those  of  A.  bifasciata  or  those  of  the  latter  into  those 
of  the  former,  that  to  take  one  for  the  other,  without  looking  at  the  nostril,  is 
quite  excusable,  as  one  [A.  bifasciata')  might  easily  have  been  regarded  as  the 
northern  migratory  form  of  the  other. 

However,  the  fact  remains,  that  in  the  case  where  there  is  an  important 
structural  difference,  the  two  species  should  have  been  considered  as  one  and 
the  sarao  bird  for  a  long  time,  whereas  in  another  instance,  where  the  chief 
difference  lies  in  a  minute  brown-hair  like  line  (the  shaft)  dividing  the  white 
band  across  the  breast  feathers  in  two,  the  point  has  been  generally  accepted 
as  sufficient  to  separate  birds  and  give  specific  rank  ! 
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Time  will  no  doubt  revolutionize  all  our  present  standards,  and  birds  we 
have  hitherto  considered  as  absolutely  distinct  species,  will  be  found  to  be 
variable  phases  of  one.  and  the  same;  and  others,  which  we  now  consider 
simply  local  types,  will  be  given  specific,  if  not  generic,  rank,  for  there  is 
undoubtedly  much  yet  to  learn  with  regard  to  even  our  commonest  species. 
Orthodoxy  iu  questions  relating  to  Natural  History  appears  to  be  a  mistake, 
and  many  of  our  long-cherished  illusions,  based  upon  the  precepts  and 
theories  of  irrefutable  authorities,  crumble  and  fall  to  the  ground  year  after 
year,  and  the  more  one  sees  of  nature  and  her  ways,  the  less  inclined  does 
one  feel  either  to  lay  down  standards  for  oneself,  or  accept  those  of  others 
without  due  consideration. 

C.  H.  DONALD,  f.z.s. 
Bhadarwa,  31s*  May  1907. 


No.  XVIII— A  VISIT  TO  SOUTH  SENTINEL  ISLAND. 

On  February  16th  I  managed  to  land  on  the  interesting  and  unfrequented 
island  of  South  Sentinel  in  company  with  Mr.  P.  F.  Wickham.  The  object 
of  our  visit  was  if  possible  to  observe  the  nesting  habits  of  the  Pied  Imperial 
and  Nicobar  Hackled  Pigeons. 

I  had  obtained  the  young  of  both  these  pigeons  on  this  island  in  March  of 
the  previous  year,  so  felt  confident  we  should  get  the  eggs. 

South  Sentinel  is  a  coral  island  about  a  mile  long  by  half  a  mile  broad 
situated  in  north  latitude  11°,  about  17  miles  N.-W.  of  the  Little  Andaman. 
It  is  out  of  sight  of  land  and  a  landing  can  only  be  effected  in  calm  weather. 
The  highest  point  of  the  island  is  only  about  10  feet  above  high  tide  level 
and  its  centre  is  occupied  by  a  swamp,  the  water  of  which  is  brackish. 

The  whole  island,  with  the  exception  of  the  swamp,  is  covered  with  dense 
forest,  consisting  mainly  of  mohwa  trees  (Mimusops  littoralis)  with  an  under- 
growth of  various  smaller  trees  and  shrubs.  There  is  a  well-defined  sea  fence 
along  the  shore  consisting  of  screw  pines  (Pandanus  sp.)  and  Hibiscus. 

In  places  the  mohwa  trees  are  of  very  large  dimensions,  but  are  hollow  and 
evidently  long  past  maturity.  It  is  in  the  hollows  of  these  huge  trees  that  the 
celebrated  Robber  Crab  (Birgus  latro)  makes  his  home.  This  small  island  is  the 
only  one  of  all  the  Andaman  group  in  which  this  giant  hermit  crab  is  found. 
He  is  of  a  fiue  purplish  blue  colour  and  measures  about  2  feet  across  (legs 
extended)  and  turns  the  scale  at  upwards  of  51bs.  He  has  no  protecting  shell, 
for  the  very  good  reason  that  there  is  no  shell  large  enough  to  house  him  and 
like  other  hermit  crabs  he  cannot  make  his  own  shell.  He  is  nocturnal  in  his 
habits,  coming  out  of  his  arboreal  retreat  shortly  before  sundown,  and  feeding 
on  various  jungle  fruits.  He  is  an  adept  at  climbing,  but  so  far  as  my 
experience  goes  they  feed  chiefly,  if  not  entirely,  on  fallen  fruits.  Some  I 
kept  in  captivity  were  very  fond  of  cocoanuts  and  papayas. 

They  have  two  unequal  very  powerful  nippers,    and  woe  betide    the  incau- 
tious person  who  allows  the  animal  to  close  them  upon  his  finger,   for  he  will 
26 
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certainly  lose  it.  One  I  captured  took  a  firm  grip  of  a  boat's  cushion,  and  as  it 
could  not  be  induced  to  let  go,  it  was  placed  on  board  the  launch  in  possession 
of  the  cushion  and  only  relaxed  i^.s  hold  2  hours  afterwards  ! 

We  found  the  island  swarming  with  the  I  ied  Imperial  Pigeon  (Myristicircra 
bicolor)  and  it  was  not  long  before  we  discovered  a  nest  containing  a  single 
fresh  egg,  followed  by  many  others.  Altogether  we  found  some  50  nests 
containing  each  a  single  egg,  some  fresh,  some  more  or  less  incubated. 

The  nests  were  not,  as  a  rule,  close  together.  They  were  placed  near  the 
tops  of  small  trees  or  on  the  lower  branches  of  big  ones,  usually  about  25  feet 
from  the  ground.  One  nest  I  found  was  only  10  feet  from  the  ground,  but 
this  was  exceptional. 

The  nest  is  the  usual  flimsy  platform  of  sticks  through  which  the  egg  is 
usually  visible  from  below. 

The  eggs  are  of  course  pure  white,  generally  rather  elongated  ovals  with  a 
fair  amount  of  gloss.     The  measurements  are  as  follows : — 

Longestegg      l'9l"  X    1-26" 

Shortest     „       1'67"   x    1-20" 

Mean  of  28  eggs T80"   x    124" 

Calosnas  nicoburica  (the  Nicobar  Hackled  Pigeon)  was  also  breeding  on  the 
island,  but  in  comparatively  small  numbers,  and  we  only  succeeded  in  finding 
two  nests  similar  in  structure  and  position  to  thoso  of  Myristicivora.  They  too 
contained  a  single  egg  each,  quite  fresh,  very  similar  to  those  of  the  Fied 
Imperial,  but  slightly  larger  (average  1'92"  X  1'22").  1h.Q  fresh  egg  of  Calonas 
may,  moreover,  be  recognized  from  that  of  Myristicivora  by  the  colour  of  the 
membrane  underlying  the  shell,  which  imparts  a  delicate  purple  tinge  to  the 
egg  of  the  former,  that  of  the  latter  being  pure  white  or  faintly  yellow. 

Other  birds  observed  on  the  island  were  :  Esacus  ma gnirosiris ,  Lepterodius 
saeer,  Haliaetus  leitcogaster,  Palceornis  magnirostris,  Nettium  albiyulare,  Muscilrea 
grisola,  Aracnecthra  andamanica  and  a  rail  of  sorts,  probably  Hypotanhlia 
obscurior. 

The  only  other  inhabitants  we  saw  on  South  Sentinel  were  the  following: — 

A  flying  fox  (Pteropus  nicobaricus).     Very  numerous. 

A  monitor  lizard  (Varanus  salvator).  Also  common.  We  captured  one  large 
specimen  7  feet  in  length. 

Also  tree  lizirds    (?  Goniocephalus)   and  skinks.     Very  numerous. 

The  common  edible  Turtle.  These  animals  literally  swarm  round  the  island, 
coming  on  shore  in  the  evening  to  lay  their  eggs,  which  may  be  dug  up  in 
numbers  from  the  nest  h'  les  in  the  sand. 

We  secured  one  fine  and  large  turtle  as  he  was  trying  to  escape  from  the 
shallows,  and  turned  him  on  to  his  back.  Eventually,  however,  we  had  to  let 
him  go,  as  we  had  no  room  for  him  in  the  boat. 

B.  B.  OSMASTON,  I.F.S. 

Port  Blair,  Andaman  Islands, 
June  1907. 


MISCELLANEOUS  NOTES.  203 

No.  XIX.— EXTENSION  OF  THE    HABITAT  OF  THE  SAND  SNAKE 

(PS  AM  MOP  HIS  LEITHU). 

The  habitat  of  this  uncommon  snake,  as  far  as  was  known  when  the  third 
Volume  of  Mr.  Boulenger's  Catalogue  appeared  in  1896,  was  Sind,  Cutch. 
Rnjputana,  and  Baluchistan.  On  the  3rd  December  1904  I  obtained  a  good 
specimen  near  Rai  Bareilly  in  the  United  Provinces,  and  to-day  I  have  received 
the  skin  of  another  specimen  from  Major  Magrath,  51st  Sikhs,  who  obtained 
it  near  Thall  Fort  on  the  N.-W.  Frontier  (altitude  2,000  ft.).  My  specimen 
was  a  perfect  female  adult,  2  feet  1|  inches  long,  the  tail  measuring  7^  inches. 
The  ventrals  and  subeaudals  were  170+95.  The  anal  entire.  It  was  typical 
in  every  way.     It  contained  a  mouse  "  in  gastro." 

Major  Magrath's  specimen  I  have  identified  from  the  imperfect  skin.     It  is 

an  adult  with  the  anal  entire,  and  the  ventrals  172.     The  tail  is  absent  and  the 

head   shields   also  wanting.     These   characters,   however,   do    not   affect    the 

diagnosis.     In  both  these  specimens  the  belly  is  creamy  white  laterally,  with  a 

saffron  band  occupying  the   median   third  of  its  breadth.     This  band  is  well 

defined  by  a  series  of  red  spots,  or  lines. 

F.  WALL,  Major,  c.m.z.s.,  i.m.s. 
Dibrugarb,  Assam,  2oth  May  1907. 


No.  XX.— THE  PRAYING  MANTIS. 

Mr.  A.  A.  Dunbar  Brander,  in  Miscellaneous  note  No.  1  on  page  1013  of 
Vol.  XVII,  tells  us  of  a  Mantis  which  "  shed  its  skin  like  a  snake  and  then  pro- 
ceeded to  eat  it,  commencing  at  the  tail,"  and  he  asks  the  reader  to  let  him  know 
if  this  process  has  been  previously  remarked  with  regard  to  the  Mantis.  As  to 
the  first  part  of  the  process  I  am  able  to  answer  in  the  affirmative,  having  ob- 
served the  shedding  of  the  skin  last  May..  It  seems  to  be  a  long  established 
fact  that  the  larvae  of  the  Mantidcu  undergo  several  successive  moultings,  and  the 
insect,  Mr.  Dunbar  Brander  is  speaking  of,  was  no  doubt  a  larva.  How  often 
the  different  species  are  shedding  their  skins  and  at  what  intervals,  I  am  unable 
to  say.  I  have  been  observing  a  larva  since  the  middle  of  May  when  it  sheri  its 
skin  for  the  first  time  in  captivity.  Since  then  no  moulting  has  taken  place  and 
I  am  still  waiting  for  a  further  development.  As  to  the  second  part  of  the 
process,  viz..  the  Mantis  eating  its  own  skin,  I  did  not  notice  anything  of  the 
kind,  and  I  doubt  very  much  whether  the  larva?  will  do  it  if  they  get  some- 
thing better  and  more  substantial.  I  find  my  Mantis  to  be  very  voracious  ;  of 
about  ten  flies  it  gets  every  day  nothing  is  left,  not  even  the  wings.  In 
May  I  kept  several  together  in  the  same  glass-case  and  I  did  not  supply  them 
with  food.  The  consequence  was  that  very  soon  they  engaged  in  a  desperate 
combat,  not  leaving  off  fighting  till  the  strongest  of  them  had  succeeded  after 
a  few  days  in  killing  and  devouring  all  the  rest.    Nothing  seems  to  equal  the 

ferocity  of  these  animals. 

E.  BLATTER,  S.  J. 
St.  Xavier's  College,  Bombay, 

10th  July  1907. 
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No.  XXI. -VIVIPAROUS  HABIT  OF  THE  FALSE  HIMALAYAN 
VIPER  {PSAMMODYNASTES  PULVERULENTUS). 

A  nice  female  specimen  of  this  snake  caught  in  Dibrugarh  was  brought  to 
me  on  the  6th  of  May.  It  appeared  to  me  obviously  gravid,  and  was  kept  in 
anticipation  of  future  events. 

I  have  been  mistaken  so  frequently  in  my  diagnosis  of  pregnancy,  finding 
in  some  specimens  the  obvious  distension  due  to  nothing  but  fat,  or  in  other 
cases  to  masses  of  tapeworms,  that  as  time  went  by  and  the  specimen  refused 
food,  and  looked  thinner,  I  resolved  to  convert  it  into  a  Museum  specimen, 
and  she  was  consigned  to  the  spirit  bottle  on  the  6th  July. 

On  cutting  her  open  to  my  great  disgust  I  found  3  fully  formed  young  in  the 
abdomen,  and  3  unfertilised  eggs. 

The  young  were  so  far  developed  that  I  think  it  extremely  likely  they  would 
have  been  born  within  a  very  few  days. 

They  were  perfectly  formed,  in  colour  they  were  as  well  marked  as  the 
mother,  and  they  were  perfectly  ready  to  cast  their  skins  as  these  peeled  oft 
with  ease.  Added  to  this  it  was  very  apparent  that  the  embryo  nearest  the 
cloacal  opening  had  struggled  within  the  mother  in  a  vain  endeavour  to  escape 
when  the  mother  was  drowning. 

I  believe  it  is  not  known  that  this  species  is  viviparous. 

The  young  I  could  not  sex  with  certainty.  They  were  examined  in  other 
respects  however  successfully.  The  eye  was  very  large,  being  in  its  hori- 
zontal diameter  one-third  longer  than  its  distance  to  the  end  of  the  snout. 

No.  1.— Length  5"  ;  ventrals  and  subcaudals  169  +  59  ;  22  intervening  between 
the  navel  and  the  anal.     Loreal  divided  \. 

No.  2. — Length  5^"  ventrals  and  subcaudals  167  +  60  ;  21  between  navel  and 
anal. 

No.  3. — Length  b\".  Ventrals  and  subcaudals  168  +  67  ;  23  between  navel 
and  anal. 

This  last  was  a  light  specimen.  It  had  two  lateral  light  bands,  the  upper 
involving  the  4th,  5th  and  lower  half  of  the  6th  rows  above  the  ventrals,  the 
lower  edge  of  the  ventrals,  and  the  lower  half  of  the  ultimate  costal  row.  A 
narrow  postocular  oblique  streak  on  the  temples.  A  dark  narrow  subterminal 
ventral  line  on  each  side  of  the  belly. 

The  mother  measured  1  foot  9  inches,  of  which  the  tail  was  4|  inches. 

The  ventrals  and  subcaudals  were  169  +  64. 


F.  WALL,  Major,  c.m.z.s.,  i.m.s. 


Dibrugarh,  Assam, 
8th  July  1907. 
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No.  XXII—  REMARKS  ON  THE  EMBRYOLOGY  OF  A  SNAKE. 

It  has  been  my  good  fortune  this  year  to  acquire  snake's  eggs  with  the 
embryo  in  a  very  early  stage  of  development.  Doubtless  the  ontogeny  of 
ophidiaus  has  been  worked  out  before  by  men  of  much  greater  ability  than 
myself.  I  have,  however,  never  seen  any  account  of  the  development  of  the 
snake,  and  have  tried  unsuccessfully  for  some  years  to  see  the  embryos  in  a 
very  early  stage.  I  hoped,  if  I  could  get  them  early  enough,  to  be  able  to 
throw  some  light  on  the  phylogeny,  through  studying  the  ontogeny. 

The  youngest  embryos  I  extracted  from  eggs  believed  to  belong  to  Tropido- 
notus  stolatus  and  when  unravelled  measured  only  1^"  in  length.  The  hatch- 
lings  of  this  snake  I  know  to  be  from  5%"  to  6|"  inches  long,  so  the  length  of 
these  embryos  show  they  are  in  a  very  early  stage  of  development,  still  they  are 
not  young  enough  yet  to  satisfy  me.  The  following  points  arrested  my  atten- 
tion. The  head  posteriorly  has  a  large  swelling  (the  primary  cerebral  vesicle) 
denoting  the  early  development  of  the  brain.  This  is,  at  this  stage,  a  single 
rounded  eminence.  Later  it  is  divided  by  a  median  sulcus  into  two  (fig.  H). 
The  eye  is  large,  and  the  pupil  discernible.  The  upper  jaw  is  fully  developed, 
but  the  lower,  which  is  developed  like  the  upper  from  the  first  gill  arch,  is  in  a 
very  rudimentary  state  (see  fig.  F  2).  The  mouth  is  very  large.  No  trace  of 
an  external  ear  orifice  can  be  discerned.  Only  one  gill  arch  is  present,  and 
there  are  no  branchial  clefts  or  fringes.  The  heart  is  large,  and  could  be  seen 
pulsating  for  a  long  time  (half  an  hour)  after  removal  of  the  embryo  from 
the  egg.  The  two  auricles  and  the  single  ventricle  are  very  apparent,  I  was 
much  disappointed  to  find  no  trace  of  either  fore  or  hiud  limbs. 

Figures  G,  H  and  I  are  from  a  larger  embiyo  measuring  3  inches.  Here 
the  lower  jaw  is  properly  developed.  The  pupil  and  iris  are  distinct,  and  the 
primary  cerebral  vesicle  is  relatively  smaller,  and  has  become  divided  mesially. 
The  genitals  in  the  males  are  relatively  long,  and  are  quite  external.  At  what 
date  they  become  ensheathed  I  have  not  yet  been  able  to  discover,  but  it  is 
late  during  life  within  the  egg. 

Figures  A  to  F  shows  successive  stages  in  development. 

A.  The  foetus  in  membranes. 

B.  The  foetus  still  in  membranes  the  head  freed. 

C.  Membranes  peeled  off.  still  partially  adherent  (a). 

D.  In  profile  showing  spiral  form  of  body. 

E.  Head  seen  three-quarter  view  with  large  cerebral  vesicle  on  top. 

F.  Foetus  unravelled.  1.  The  primary  cerebral  vesicle.  2.  Rudimentary 
lower  jaw.      3,  4,  5,  Heart. 
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Gr.  H.     Head  of  another  more  advanced  embryo  (enlarged.) 

I.     The  same  embryo  as  G.  &  H.  shown  life  size  lying  in  its  membranes. 


Dibrugarh,  Assam, 
28th  May  1907. 


F.  WALL,  c.m.z.s.,  Major,  i.m.s. 


No.  XXIII.— NOTES  ON  A  SOCIAL  SPIDER,  STEGODYPEUS 

SARASINORUM,  Karsch. 

The  genus  Stegodyphus  belongs  to  the  family  Eresidce,  which  latter  is 
divided  off  from  most  of  the  Indian  Arachnomorphse  by  the  possession  of  a 
cribellum  and  its  complementary  organ  the  calamislrum.  To  save  a  special 
reference  to  those  unfamiliar  with  the  anatomy  of  spiders,  it  will  not  be  out  of 
place  to  state  that  the  cribellum  is  a  spinning  plate  placed  immediately  in  front 
of  the  spinners,  and  calani strum  is  a  term  applied  to  a  single  or  double  row  of 
short  hairs  on  the  protarsus  of  the  fourth  pair  of  legs.  The  organs  are  pecu- 
liar to  a  group  of  Arachnomorphse  including  the  Eresidce,  and  one  organ  is 
invariably  accompanied  by  the  other. 

SUgodyphus  sarasinorum  is  a  social  spider.  The  members  of  a  colony 
build  a  large  saccular  web  mixed  with  oval  passages,  somewhat  after  the 
pattern  of  a  sponge,  of  a  special  dense  texture.  The  special  orgais  above 
described  are  no  doubt  particularly  useful  for  weaving  the  peculiar  web.  The 
spiders  may  be  seen  rapidly  moving  the  hind  pair  of  legs  back  and  forwards 
across  the  spinning  mammillae  and  the  cribellum,  and  turning  out  the  peculiar 
texture  of  web,  of  which  their  cities  are  constructed. 

The  outside  of  the  web  is  very  viscous  and  even  powerful  insects  can  rarely 
win  free  once  they  have  struck  it. 
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The  spiders  themselves  are  rarely  seen  on  the  outside  of  the  nest  after  its 
completion,  and  one  has  to  tear  it  open  to  find  them  within.  The  spiders  are 
greyish  and  the  adults  are  of  small  size;  the  total  length  of  the  male  being 
6  mm.  and  of  the  female  even  only  10  mm. 

Yet  large  insects  succumb  to  them,  and  I  have  recently  found,  on  a  group  of 
webs,  several  specimens  of  the  Bombay  locust—  Acriilium  succinctum  (a  swarm 
of  these  locusts  visited  this  place  about  a  month  back),  some  large  and  tough 
rose  and  other  chafer?  and  aculeate  hymeuoptera  (too  far  damaged  for  identi- 
fication) of  considerable  size. 

Now  these  insects  are  far  larger  (the  locusts  are  over  two  inches  long)  and 
infinitely  more  powerful  than  the  spiders,  and  the  latter  are  by  no  means 
formidably  armed. 

I  believe,  however,  that  the  spiders  do  not  attack  their  victims  while  still 
alive.  I  have  never  actually  been  able  to  observe  cne  feed- 
ing, but  they  certainly  do  not,  like  solitary  web-dwellers, 
rush  forward  as  soon  as  an  insect  is  fast  in  the  snare.  I 
have  seen  several  insects  struggling  on  the  web  and  yet 
not  a  spider  appeared.  Again  1  found  a  rose  beetle  so  en- 
tangled that  it  could  not  move,  and  indeed  I  imagined  it 
was  dead  until  I  had  freed  it  of  the  sticky  threads,  and 
yet  it  was  absolutely  untouched  by  the  spiders.  It  may 
therefore  be  inferred  that  they  either  allow  the  trapped 
insect  to  die,  or,  at  least,  wait  till  it  is  quite  helpless  from  starvation,  before 
they  start  operations.  This  would  be  specially  necessary  with  stinging  hymen- 
optera,  as  the  sting  could  easily  pierce  through  the  swathing  thread,  and  the 
spider  is  not  armoured  in  any  way. 

The  colonies  are  built  usually  on  shrubs  not  more  than  8  feet  above  the 
ground  level  and  at  the  ends  of  branches  in  exposed  positions.  One  I  have 
particularly  observed  in  the  compound  of  the  bungalow  I  occupy  here,  is  on  a 
bush  of  Lager strmmia  indica  just  now  out  in  flower  and  attracting  many 
insects,  fo  that  no  doubt  the  colony  is  enjoying  high  living. 

Stegodyphus  saradnorum  has  a  wide  range,  as  I  have  found  it  common  in 
Ganjam  as  well  as  in  the  lower  portion  of  Coimbatore  in  the  Madras 
Presidency. 

A  description  of  this  species  will  be  found  on  pages  209-210  of  the  Volume 
on  Arachnida  (R.  I.  Pocock)  in  the  Fauna  of  British  India  Series. 

Dkhra  Dun,  C.  E.  C.  FISCHER. 

\lth  July  1907. 


"  ;* ;' 


No.  XXIV.— NATURAL  LAYERING  OF  DESMOD1UM 

TILICEF0L:UM,  G.  Don. 

Recently,  when  on  tour  in  the  North-West  Himalayas,  one  of    the  students 

of  the  Dehra  Forest  College   (B.  M.  Warde)   drew  my  attention   to  a  shrub  of 

Desmodtum   tilicefolium  about  six   feet  in  height,   one    branch  of    which    was 
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curved  back  to  the  ground,  and  there  the  tip  had  taken  root  and  a  new  erect 
shoot,  about  a  foot  long  and  bearing  several  leaves,  had  sprung  up.  I  cannot 
find  that  such  rooting  of  the  tip  of  branches,  common  enough  in  some  plants, 
has  been  previously  recorded  for  this  species  or  indeed  of  any  Indian  Des- 
modium. 

Dehra  Dun,  C.  E.  C.  FISCHER. 

\QthJuly  1907. 


No.  XXV.— ABERRATION  IN  SCALES  OF  REGROWN    TAIL    OF 

AG  AM  A  TUBERCULATA,  Grey. 
That  lizards  have  the  power  of  regrowing  a  lost  tail  is  of  course  well  known, 
but  it  is  perhaps  worth  while  to  record  that  in  the  case  of  Agama  tulerculata 
the  regrown  portion  does  not  present  the  normal  arrangement  of  scales. 
Normally  the  scales  of  the  tail  are  regularly  verticillate,  but  in  two  specimens 
(both  $)  secured  in  North-West  Himalayas  the  scales  of  the  regrown  portion 
were  irregularly  imbricate,  contrasting  sharply  with  the  undamaged  part.  The 
tail  apparently  does  not  grow  again  to  its  full  size,  as  in  both  the  above  speci- 
mens the  tail  bore  a  much  smaller  proportion  to  the  length  from  snout  to  Vent 
than  was  the  case  with  perfect  ones. 

Dehka  Dun,  C.  E.  C.  FISCHER. 

15th  July  1907. 

No.  XXVI.— NOTE  ON  THE  BREEDING  OF  SNAKES  IN  CAPTIVITY. 

In  continuation  of  the  Note  on  the  above  subject  printed  at  page  808,  Vol. 
XVII,  of  the  Society's  Journal,  the  following  may  be  of  interest. 

From  the  table  it  will  be  seen  that  4  cobras  have  presented  us  with  eggs, 
during  the  month  of  May,  and  two  Russell's  vipers  with  young  ones,  in  June 
or  July.     This  corresponds  with  the  usual  times  previously  reported. 


Registered 
Number. 

Kind  of 
Snake. 

Date  of  arrival. 

Number  of  e«gs  and  date. 

Prom  what 
place  received. 

452 

Cobra 

14th  April  1907... 

16  on  18th  May  1907. 

Khandwa. 

454 

Do. 

18th 

18  on  10th        „      ... 

Do. 

460 

Do. 

29th 

12  on  22nd         „     „. 

Do. 

465 

Do. 

10th  May  1907  ... 

16  on  18th        „      ... 

Do. 

114 

R.  Viper... 

5th  March  1907. 

16    young    ones. 
13  alive,  3  dead,  on 
17th  June  1907. 

Kirkee. 

115 

Do.       ... 

4th  June  1907... 

Aborted  39  eggs  with 
one  full  grown   em- 
bryo   on    5th  July 
1907. 

Khandwa. 
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Though  every  care  was  taken  of  the  cobra  eggs,  none  of  them  hatched  out. 
One,  which  was  opened,  contained  a  half-grown  snake,  the  heart  of  which 
continued  to  pulsate  for  about  an  hour. 

The  Russell's  viper,  which  had  been  in  captivity  for  a  little  over  3  months, 
gave  birth  to  16  young  ones,  of  which  3  wert.  dead.  The  other  viper  aborted 
on  the  5th  July,  producing  39  embryos  in  ill-formed  eggs.  The  membranous 
covering  of  the  eggs  was  very  thin  and  transparent,  showing  the  immature 
vipers  coiled  up  inside  them.  It  will  be  seen  that  two  of  the  3  dead  ones  of 
the  first  batch  are  also  not  fully  formed  One  is  not  properly  uncoiled,  the 
tail  half  nearly  of  the  body  being  still  attached  to  the  neighbouring  coil. 
The  other,  though  apparently  fully  formed,  shows  about  two  inches  of  the 
duct,  which  in  the  egg  connected  the  yolk-sac  with  the  intestines,  still  attached 
to  and  entering  the  body  about  one  inch  in  front  of  the  vent, 

A  sequel  to  the  above  may  be  seen  in  another  bottle.  The  13  young  vipers 
were  kept  together  in  one  box.  A  few  days  ago,  one  of  the  larger  ones  at- 
tempted to  swallow  one  of  its  companion's  head  first  and  choked  itself  in  con- 
sequence. As  the  engulphed  snake  showed  slight  signs  of  putrefaction  when 
found,  it  is  probable  that  it  was  dead  before  its  neighbour  tried  to  swallow  it. 

W.  B    BANNERMAN.  Lt.-Col.,  m.d.,  i.m.s. 
Bo.  BaCT.  La  by.,  Parkl,  22nd  July  1907. 


No.  XXVI [.—PECULIAR  PROGRESSION  OF  A  COBRA  {NAIA 

TRIPUDIANS). 

Mr,  Barton  Wright  has  written  to  our  Society  on  the  peculiar  progression 
of  a  cobra  he  flushed,  and  pursued  in  the  Madura  District,  which  he  says 
"  moved  along  like  a  huge  caterpillar,  hunching  his  back,  and  then  using  his 
hetd  as  a  fulcrum  to  draw  himself  along." 

!t  took  refuge  in  a  hole,  was  dug  out,  and  when  dislodged  repeated  the  same 
extraordinary  method  of  iocomotion, 

N.B. — It  is  difficult  to  account  for  this  strange  behaviour,  which,  as  far  as 
1  am  aware,  has  not  been  reported  before  so  far  as  the  cobra  is  concerned. 
All  I  have  seen  moved  in  the  orthodox  anguine  fashion,  viz.,  by  a  series  of 
alternate,  bilateral,  horizontal,  undulations,  so^that  the  whole  belly  is  parallel 
to  the  plane  traversed. 

It  occurs  to  me  to  wonder  whether  this  was  a  normal  effort  evoked  in  des- 
perate attempts  to  hurry,  and  escape,  or  whether  it  was  the  outcome  of  some 
grievous  bodily  hurt,  which  had  rendered  ordinary  progression  impossible, 
this  strange  antic  having  been  acquired  in  consequence. 

It  is,  however,  significant  to   note   that  precisely   the   same   movement  has 

been  observed  in  other  bi  akes,  and   what    is  possible   for   one    animal    seems 

likely  to   be     repeated    by  another   of    similar    bodily   conformation.      Miss 

Hopley  in   her   book   on    snakes  (p.  184)  says  :  «  The    black  snake    of   A  us- 

27 
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tralia  (lloplocephalus  pseudechis)  moves  >'n  pursuit  or  escape  (the  italics  are 
mine,  F.  W.)  almost  like  leaps.  The  reptile  rapidly  extends  itself  to  full  length, 
theu  brings  up  its  posterior  portion  in  a  loop,  and  so  springs  forward  again." 

F.  WALL,  Major,  i.m.s.,  c.m.z  s. 
Dibrdgarh,  Assam,  23rd  July  1907. 


} 


Pataira. 


No.  XXVIII— VERNACULAR  NAMES  OF  SOME  INDIAN  DUCKS. 

Mr.  P.  R.  Cadell's  note  under  the   above  title   in    our   Journal  (Vol.  XVII, 
p.  1028)  prompts  me  to  add  the  following  local  names  in  use  about  Fyzabad  : — 

Red-crested  Pochard  (Netta  rufina)  £         Lai  sir. 

Do.  $  Maidi. 

Red-headed  Pochard  (Nyraca  ferinu)  ...         ...         Tilaira. 

White  Eye  Pochard  (A yroca  ferruginta)      ...         ...         Boora. 

Pintail  ( T)afiia  acuta)  ...         ...         ...         ...         Pashar. 

Gadwall  (Chaulelasmus  streperus)       ...         ...  ...         Myle. 

Shove  ler  {Spatula  elypeata)    ...         ...         ...         ...         Pan  pan. 

Brahminy  duck  (Casurcu  rutda)         , Chakwa  Chakwee. 

Garganey  {Qw.rquedula  circia) 

Common  teal  (Nettim  crecca)  ... 

Cotton  teal  (Nettopus  coromandelianus)  ...         ...         Darra  and  Keeun 

Keeun. 
These   names   were   all  applied  to  these    ducks  on  Parbatty  Jheel.    My  mallah 
was  a  very  knowledgeable  man  on   the   subject,  and   recognised   each   species 
with  great  accuracy  during  flight,  and  when  brought  to  bag. 

Some  of  these  names  did  not  tally  with  those  in  use  on  other  Jheels,  and 
this  would  imply  that  the  names  in  some  cases  are  extremely  local.  I  believe, 
however,  that  this  want  of  corroboration  was  more  likely  due  to  the  incompe- 
tency of  many  of  the  mallahs  to  recognise  the  species,  many  being  too  apathetic 
to  care,  so  long  as  the  sahib  got  sport,  and  retrieved  his  cripples. 

My  mallah  did  not  discriminate  between  the  garganey  and  the  teal,  and 
seemed  surprised  when  I  pointed  out  the  differences,  which  he  accepted  vith 
doubt  at  first. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrdgarh,  Assam,  23rd  July  1907. 


No.  XXIX.— FRESHWATER  SHELLS.  AN  APPEAL. 
Sir, — It  is  sincerely  to  be  hoped  that  Mr.  Dalgliesh's  interesting  paper,  which 
appears  in  this  number,  will  encourage  members,  in  all  parts  of  the  country,  to 
go  to  the  very  small  trouble  that  iu  required  to  send  us  along  any  freshwater 
shell:*  they  may  come  across,  and  so  enable  us  to  make  a  sort  of  "Survey  "  of 
them  throughout  India  and  its  dependencies.  This  may  seem  at  first  si.ht  a 
somewhat  unnecessary  proposal,  but  the  fact  is  that  nearly  all  freshwater 
shells  are  very  widely  distributed,  and  are  also  specially  liable  to  considerable 
variation,  due  no  doubt  to  the  extreme  variety  of  conditions  under  which  they 
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exi^t  in  differfint  localities  within  their  range.  The  result  of  this  is  that  a 
multiplicity  of  specific  names  has  from  time  to  time  been  given  to  many  shells, 
and  this  confusion  can  only  be  removed  by  the  careful  examination  and  com- 
parison of  specimens  from  all  parts  of  the  range  of  each  species. 

These  remarks  apply  more  particularly  to  every  kind  of  L/miura  (the 
fragile-shell fd  pond  snails)  which  can  be  found  in  almost  every  river,  tank, 
pond,  ditch  or  even  puddle  throughout  the  country,  and  in  a  less  degree  to  the 
different  kinds  of  freshwater  mussels  ('  nio)  and  the  variable,  large,  black 
species  of  Melania  found  in  Cachar  and  those  pa  its. 

The  material  at  the  British  Mu  eum  is  not  nearly  extensive  enough  to 
realh  arrive  at  a  solution  of  the  questions  of  what  should  rank  as  recognised 
species,  and  it  is  only  by  the  help  of  the  members  of  such  a  Society  as  ours 
that  material  can  be  accumulated  to  enable  conclusions  to  be  drawn. 

If  members  will  send  us  the  specimens,  we  will  pass  them  on  to  the  British 
Museum  to  be  worked  out.  Many  volumes  of  tie  series  of  handbooks  (  n  the 
"  Founi  of  British  India"  have  now  been  published,  and  in  the  last  we  are 
informed  that  one  on  thn  land  shells  is  in  active  preparation.  Compared  with 
the  freshwater  shells,  the  land  sh<  Us  with  their  enormous  variety  of  species 
and  forms,  would  appear  a  far  bigger  job  to  tackle,  but  it  is  indicative  of  our 
ignorance  of  the  freshwater  shells  that  r.o  one  has  been  found  to  underi;.ke  the 
task  of  classifying  and  describing  them. 

Even  if  there  is  no  general  response  to  this  appeal,  as  has  so  often  been  the 
disappointing  result  in  similar  ras^s,  it  should  be  borne  in  mind  by  every 
member  throughout  the  country  that  his  individual  contribution  will  be  none 
the  less  valuable,  and  may  even  be  of  the  greatest  assistance  in  deciding  some 
doubtful  point. 

Nearly  every  member  of  the  Society,  even  in  the  most  desert  tracts,  has 
some  bit  of  running  or  stagnant  water  in  his  immediate  neighbouiho<  d  and 
snipe  and  duck  shooting  take  many  to  the  vicinity  of  jhils  and  moist  places. 
I  hope  therefore  when  you  do  come  across  pond  snails  and  river  mussels,  you 
will  remember  us  and  pop  some  shells  ii  to  an  empty  match  box  or  cartridge 
case,  where  they  will  be  safe  with  a  plug  of  gr.ss  in  the  end  to  prevent  them 
falling  out,  tilt  they  can  be  treated  with  a  couple  of  minutes  in  boiling  water 
and  the  animal  removed. 

We  do  not  want  dead  shell*  if  live  ones  can  be  obtained,  and  the  pond  snail 
is  not  a  lively  customer  that  requires  a  lot  of  catching. 

Above  all  remember  that  the  record  of  accurate  locality  is  of  almost  equal 
value  to  the  shell. 

Kakacui,  2nd  August  1907.  E.  COMBER. 


No.  XXX.— NOTE  ON  EFFECT  OF  STRYCHNINE  POISON  ON 

WILD  DOGS. 
In  the  Nimar  District  of  the  Central  Provinces  wild  dogs   have  been  excep- 
tionally numerous  of  late  years,  doing  no  end  of  damage  to  game,  and  so  far 
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as  my  experience  goes,  are  becoming  daily  bolder  and  more  fearless  in  their 
relations  to  human  beings.  An  attempt  is  being  made  to  reduce  their  numbers 
by  arming  some  of  the  more  reliable  forest  subordinates  with  Snider  muskets 
for  the  destruction  of  these  pests.  In  this  way  in  the  last  three  years  an 
average  of  about  20  dogs  per  annum  has  been  accounted  for,  but  all  to  no 
purpose,  for  the  numbers  are  undoubtedly  increasing. 

During  the  month  of  March  this  year  the  dogs  began  to  turn  their  attention 
to  buffalo  "  kills  "  tied  up  for  tiger.  In  this  way  I  lost  two  "  kills  "  within  a 
few  days.  It  then  occurred  to  me  I  might  turn  this  new  feature  to  good 
account  by  keeping  by  me  a  supply  of  strychnine  poison. 

I  at  onre  wrote  to  Messrs.  Kemp  &  Company  of  Bombay  and  obtained  a 
supply  of  strychnine.  I  have  not  tasted  it  myself  but  I  have  no  reason  to 
suppose  it  is  not  what  it  is  intended  to  be  !  I  did  not  have  lo  wait  long  before 
a  chance  arose  of  using  it.  On  the  18th  April  I  had  a  panther  kill  and  on  the 
morning  of  the  18th,  when  I  arrived  at  my  camp  at  Chickdaria  Forest  Village. 
I  was  brought  word  that  th»ee  wild  dogs  were  on  the  kill.  I  immediately  pro- 
ceeded to  the  spot  in  time  to  see  three  dogs  slinking  off  into  the  jungle.  On 
examining  the  kill,  I  found  the  head  and  shoulders  of  a  small  '  boda"  remain- 
ing. I  thereupon  cut  gashes  about  six  inches  long  and  two  inches  deep  in  the 
fleshy  parts  and  inserted  into  these  cuts  11  grs.  of  strychnine.  I  then  left  the 
kill  at  about  10  a.m.  and  did  not  return  to  it  again  until  5  p.m.  On  my 
return  there  was  not  a  vestige  of  the  kill  remaining  ;  it  had  been  completely 
eaten  up.  The  next  thing  to  do  was  to  look  for  dead  dogs,  but  a  close  search 
round  the  kill  only  produced  two  dead  vultures. 

I  then  moved  off  towards  a  tank  which  contained  the  only  available  drink- 
ing water  for  animals  for  several  miles  around.  I  thought  T  might  possibly 
find  some  dogs  near  the  water.  About  \  mile  from  the  '  kill '  and  close  to  the 
tank  I  was  assailed  by  a  terrible  odour,  and  looking  about  came  up<  n  the  fresh 
vomit  of  a  dog  or  dogs  and  the  next  moment  saw  half  a  dozen  slinkirg  along 
to  the  tank  to  drink.     An  unsuccessful  shot  at  one  of  them  dispersed  them. 

In  the  end  I  found  nothing  more,  and  the  total  result  of  the  11  grs.  of 
strychnine  was  one  wild  dog  vomit  ! 

The  next  morning  a  better  chance  came.  I  was  about  to  march  wit  en  a 
noise,  which  I  took  to  be  that  of  a  bear,  caused  me  to  run  off  in  the  direction  it 
came  from,  taking  my  rifle  with  me.  Not  one  hundred  yards  from  my  camp 
1  came  across  a  young  doe  nilgai  not  yet  dead,  but  already  the  dogs  had  begun 
their  horrid  meal.  The  sight  was  gruesome  and  I  quickly  despatched  the 
groaning  animal.  This  was  an  opportunity  not  to  be  missed,  a  perfectly  fresh 
kill  and  hardly  touched.  While  sending  off  for  the  strychnine  I  sat  up  over 
the  kill  with  my  wife,  who  was  fortunate  in  polishing  off  an  old  dog  which 
returned  in  the  meantime  for  a  meal. 

It  is  as  well  to  note  the  size  of  the  kill,  which  was  that  of  an  ordinary 
country  tat  about  il  hands  in  height.  I  determined  to  do  the  work  thoroughly 
1  his  time.     I  therefore  cut  long  deep  gashes  all  over  the  body,  head,  neck 
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rump,  thighs, — in  fact  everywhere  where  there  was  plenty  of  flesh.  This  I  did 
on  both  sides  and  into  each  cut  I  sprinkled  4  to  5  grs.  of  strychnine,  closing  up 
the  cut  again  carefully  In  this  way  I  distributed  101  grs.  of  strychnine  in  20 
to  25  long  deep  cute  all  over  the  animal.  I  then  left  two  men  in  charge  with 
strict  orders  to  watch  the  kill  and  not  allow  any  birds  or  animals  to  come  to  it 
until  night  time. 

I  felt  sure  I  was  going  to  bag  the  whole  pack  this  time.  The  next  morning 
I  was  unable  to  go  myself,  but  the  news  was  brought  me  that  the  "  kill  "  had 
been  eaten  up,  and  the  only  thing  to  be  found  was  one  dead  hysena  !  I  could 
hardly  believe  the  report  ;  I  therefore  sent  my  own  shikari  to  hunt  the  jungle 
all  round,  and  the  following  day  I  myself  went  to  the  spot.  There  was  no 
doubt  about  the  truth  of  the  report,  there  was  not  a  vestige  of  the  nilgai  to  be 
found,  not  even  its  hoofs.  The  dead  hysena  was  within  10  yards  of  the  spot 
and  two  or  three  vultures,  but  nothing  else.  The  jungle  for  half  a  mile  round 
was  searched,  but  not  a  dead  dog  was  to  be  found  though  their  vomit  was  come 
across. 

If  those  who  have  waded  through  this  long  story  so  far  can  explain  this 
phenomenon  I  shall  be  extremely  grateful.  Obviously  the  hysena  could  not 
have  eaten  up  tb«  whole  nilgai.  What  happened  to  the  dogs  ?  Did  they  go  off 
and  die  in  holes  far  away  ?  Or  are  they  immune  to  poison?  Is  it  possible  to  give 
too  much  poison,  if  so  what  is  the  correct  amount  ?  I  cannot  find  the  answer 
to  this  riddle.  I  throw  out  a  suggestion,  not  my  own — do  the  survivors  carry 
off  their  dead  and  bury  them  ?  This  is  not  such  an  idle  question  as  it  may 
seem.  A  sportsman  shooting  in  this  district  this  year  compared  notes  with  me 
and  told  me  that  he  had  also  tried  poison,  strychnine  and  arsenic,  and  had  seen 
one  young  dog  die,  whereupon  its  mother  appeared  and  tried  to  drag  it  away. 

If  this  story  serves  to  elicit  replies  from  other  sportsmen,  with  proved 
methods  of  using  poison  to  exterminate  wild  dogs,  the  present  failures  will  not 
have  been  altogether  in  vain.  The  matter  is  an  important  one  in  the  interest 
of  sport.  I  may  add  that  the  dogs  in  this  district  are  h  coming  so  fearless 
that  only  this  last  month  a  Forest  Guard  was  able  to  kill  one  with  an  axe. 
The  brute  with  several  others  was  actually  coming  to  attack  him. 

D.  O.  WITT, 
Khandwa,  2  nd  June  1907.  Dy.  Conservator  of  Forests. 

[The  above  was  published  in  the  Indian  Forester  for  July  1907,  Vol.  XXXIII, 
No.  7.— Eds.] 
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PROCEEDINGS 

OF  THE  MEETING  HELD  ON  25th  OF  JULY  1007. 

A  meeting  of  the  members  of   the   Bombay  Natural   History   Society  took 

place  at  the  Society's  rooms  on  25th  July  1907,  Rev.  F.  Dreckmann  presiding. 

The  election  of  i he  following  28  new  mem  )ers  since    the   last   meeting    was 
duly  announced  : — 

Capt.  C.  C.  Murisnn,  I.M.S.  (Sukknr,  Find)  ;  Mr.  Evan  Evans  (Dibrngarh, 
Assam)  ;  Lt.-Col.  W.  A.  Watson,  C  I.E.  (Ayar,  C.I.)  ;  i  r.  H.  J.  Iloare.  I  C.S. 
(Indore.  C.I.)  ;  Mr.  G.  B.  F.  Muir.  I.C.S.  (Fatehgarh,  U.P.)  ;  Major  (J.  Archer, 
C.I.E.  (Quetta)  ;  Rev.  Mr.  Duncan  D.xey.  C.MS.  (Quetta);  Mr.  H  C.  H. 
Coope.-  (Quetta)  ;  Mr.  T.  Char  (Quetta)  ;  Mr.  G.  Frost  (Quetta)  ;  Rev.  Mr  F. 
Lawrence,  C.M.S.  (Quetta)  ;  Khan  Saheb  Ardesliir  L>.  Marker  (Quetti);  Khan 
Bahadur  Burjorji  D.  Patel  (Quetta);  Mr.  W.  R.  S.  Porter  (^Quetta)  ;  Bhai 
Sa.lhu  Sing  (Quetta);  Major  F.C.Webb  Ware,  C.I.E.  (Quetta) ;  Major  A. 
McConac-hey  (Quetta)  ;  Mr.  J.  A  C.  Kiddle  (Hnunelongyee,  Papan.  Burma)  ; 
Mr.  D.  N.  Wadia,  M.A.  (Kashmir)  ;  Mr.  Stephen  Cornelius  (Mahim,  Bombay)  ; 
Ml-.  G.  C.  Howell,  I  C.S.  (Nagar  Kulu,  Punjab);  Mr.  S  V.  Shevade  B.So. 
Pusa,  Bengal);  Mr.  R.  C.  H.  M  »ss  King,  I.C.S.  (Saugor,  C.P.)  ;  Mr.  II.  J. 
Angus  (Calcutta;;  Mr.  C.  C.  Inglis  ^Mirpuikhas,  Sindi;  Col.  P.  M.  Ellis, 
R.A.M.C.  t  Quetta) ;  and  Lieut-Col.  T.  J.  <  »'Donnell.D.S.O..  R  A.M.C  (Quetta). 
CONTRIBUTIONS  TO  THE  MDSEUM. 

The  Honorary  Secretary  acknowledged  receipt  of  the  following  : — 


Contrit.utii  n. 


Eggs  of 


2  Skins  &.  skulls  of  Wild 
Dogs  9  $ 


Description. 


Locality. 


Punjab 
Do. 
Do. 
Do. 


Contributor. 


Cotwririx  commu- 
nis. 
Hairy, >n    g  m  y  r- 

HtitSi/t. 

Soo/js       bahkam- 

cena. 
Die  i  urns  attr. 

Cyan  duKhuHfiiisis  Jalawar,     Rnjim 
i     tana. 

Ski   sx  skulls  of  Wild  Cyan  dukhunetmig  Manilla,  C.P 

Dogs. 
A  pan*  of  Humes   Bush  Micro  p  e  *  I  i  x  Gaoripur,  Assam. 

Quail.  mon  pit •/•«»*•>.    I 

1  Corncrake Crcx  patang'g  ...  Khor   Mure,  Per- 
sian Gulf. 

1  Sp  Mid  Crake Purzana  maruetta  Do. 

Some  Rats !  .  ...  Konkan  

1  Snai^e G  >»y  y  I  o  p  h  %  g  Bomi.ay 

CMC  US.  | 

1  Snake  (juv) \'ip«ra   ru-aeUU.  K<  tagiri 

2  Snakes Contra      augaaii-  Malakhand 'Sir  A.  H.  McMauon. 

I      Ceiis.  | 

2  Egsjs  of  th?  Himalayan  Tctra  o  g  a  11  u  g  Gil^it 
Snow  Cock.  I     himalayrntts.    \ 

1  Crocodile  (juv) Croi-cluus  palug-  Cochin  Mr.G.  M.Wise. 

t  is.  | 

2  Snakes '  Tuttcorin 'Mr.  C   E    Rhenius. 

Skin  of  a  Snake Zainen>*  diad-ma.  Pal  mpur Col.  G.  Hyde  Cates 

2  Skin-  of  Yarkand  Cat.  /  e  is  ska  •  ia»a  ..  Kulu,  Punjab G •  nl.  W.  Osb  rn. 

6  Bats j pipistr  Llus     ab-  Gaurip'ir,  Ast-am  |Mr.  A.  M.  Primrose. 

I     ramus.  I 


Mr.  S.  M.  Morris. 

Do. 

Do. 

Do. 
Capt.  L.  S    Fenton. 

Mr.  H.  F.  Llell,  I.C.S. 

Mr.  A.  M.  Primrose. 

M«j.  P.  Z.  Cox. 

Do. 
Rev  J.  H.  Lo-d. 
Col.  W.    b.  Bannerman, 

I  M.S. 
Mr.  A.  M.  Kinloch. 


Do. 
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Minor  contributions  from  Mr.  T.  H.  Moore,  Mr.  C.  E.  C.  Fischer,  Mr.  K.  B. 

Williamson,  Mr.  E.  C.  B.  Acworth,  Mr.  R.  P.  W.  Strong,  Mr.  S.  D.  Smith  and 

Mr.  C.  Gilbert. 

CONTRIBUTIONS  TO  THE  LIBRARY. 

Cattle  of  the  Bombay  Presidency,  by  Major  F.  Joslen,  C.V.D.  From  the 
Agricultural  Department. 

Fauna  of  British  India  Series,  Butterflies,  Vol.  II,  by  Col.  Bingham.  From 
the  Author. 

The  Kingdom  of  Man,  by  Professor  Ray  Lankester,  F.R.S.    From  Mr.  W.  S. 

Millard 

Records  of  the  Botanical  Survey  of  India,  Vol.  Ill,  No.  3.  From  Botanical 
Department. 

First  Report  of  the  Fruit  Experiments  at  Pusa.  From  the  Agricultural 
Department. 

Tho  Calcutta  Medical  Journal,  Vol.  I,  No.  XII.        From  the  Editor. 

Mollusca  of  the  Persian  Gulf,  Gulf  of  Oman  and  the  Arabian  Sea,  by  J.  C. 
Melvill.     From  the  Author. 

Seventh  Annual  Report  of  the  Agricultural  Chemnt,  Mysore.  From  the 
Department  of  Agriculture,  Mysore. 

Memoirs  of  the  Department  of  Agriculture  in  India,  Entomological  Series  : — 

Indian  surface  caterpillars  of  the  genus  Agrolis,  by  H.  Maxwell  Lefroy, 
Vol.  I,  No.  3. 

Individual  and  seasonal  variations  in  Helopeltis  theivora,  Waterhouse,  with 
descriptions  of  a  new  species  of  Helopeltis,  by  Harold  H.  Mann,    Vol.  I,  No.  4. 

The  Agricultural  Journal  of  India,  Vol.  II,  Part  II. 

A  note  on  the  Duke  Fig-tree  Borer  in  Baluchistan,  by  E.  P.  Stebbing. 

Th«  Indian  Forester,  Vol.  XXXIII,  Nos.  4  and  6. 

Journal  of  the  Agri- Horticultural  Society  of  Western  India  from  October 
1906  to  March  I9u7. 

Annals  of  the  lioval  Botanic  Garden,  Calcutta,  Vol.  IX,  Part  II. 

Kindly  presented  to  complete  our  series: 

Journal  and  Proceedings  of  the  Asiatic  Society  of  Bengal,  Vol.  II,  Nos.  9 
and  10,  and  Vol.  Ill,  Nos.  1,  2  and  3. 

Memoirs  of  the  Asiatic  Society  of  Bengal,  Vol.  II,  No.  1,  Cirrhpipedes 
Opercules  de  L'Indian  Museum  de  .alcutta. 

Zoological  Gardens  Cairo,  report  for  the  year  1906. 

Kindly  presented  by  the  Geological  Survey  of  India  to  complete  our 
series  :— 

Memoirs,  Geological  Survey  of  India,  Vol.  VI,  Parts  3  ;  Vol.  VII,  Parts  1, 
2  and  3  ;  Vol  Vlll,  Parts  1  and  2  ;  Vol.  IX,  Parts  1  and  2  ;  Vol.  X,  Parts  1  and 
2  ;  Vol.  XI,  Parts  1  i.nd  2  ;  Vol.  Xll.  Parts  1  and  2  ;  Vol.  XIII,  Parts  1  and  2; 
Vol.  XIV  ;  Vol.  XV,  larts  1  and  2  ;  Vol  XVI,  Parts  1,  2  and  3  ;  Vol.  XVII, 
Parts  1  and  2  ;  Vol.  XVIII,  Parts  1  and  3  ;  Vol.  XIX,  Parts  1,  2  and  3  and 
Vol.  XXII 
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Palaeontologia  Indica :  Series  I,  III,  V,  VI,  VIII, — Cretaceous  Fauna  of 
Southern  India  ;  Series  II  XI,  XII, — The  fossil  Indian  Pre-lertiary  Verte- 
brate Flora  of  the  Gondwana  System,  Series  IV,  Vol.  I;  Series  VII,  XIV, 
Tertiary  and  Upper  Cretaceous  Fauna  of  Western  India  ;  Series  XIII,  Vol.  I, 
Salt  Range  Fossils,  and  Series  X. 

LOSSES  TO  THE  SOCIETY. 

The  Rev.  F.  Dreckmann  referred  to  the  loss  which  the  Society  had  experi- 
enced through  the  departure  from  Bombay  of  Mr.  Comber,  the  Honorary 
Secretary  for  the  Birds  and  Mammals  Sectim,  and  who  had  been  in  charge  of 
our  Collection  of  Sh<dls  ;  and  of  Mr  L.  C.  H.  Young,  who  had  for  several 
years  been  in  charge  of  the  1'  ntomological  Collections,  which  he  had  arranged 
and  classified  on  a  scientific  basis. 

Mr.  Comber  was  still  in  India  and  able  to  help  us  with  his  advice,  and  the 
speaker  hoped  that  Mr.  Young,  who  had  left  India  in  bad  health,  would  speedi- 
ly recover  and  be  able  to  continue  the  interesting  series  of  papers  he  had 
been  writing  for  the  Journal  on  the  Common  Butterflies  of  the  Plains  of  India. 

The  loss  of  two  such  men  to  a  Society  dependent  on  honorary  labour  was  a 
serious  blow,  but  he  was  happy  to  be  able  to  state  that  owing  to  the  generosity 
of  the  Bombay  Government,  the  Society  was  row  in  a  position  to  secure  the 
sorvices  of  a  curator,  who  would  be  a  trained  naturalist.  Great  pains  were 
being  taken  to  obtain  a  suitable  man  and  he  was  glad  to  say  that  Mr.  Millard 
had  found  the  right  kind  of  man  at  home,  and  that  he  hoped  to  hear  in  a 
week  or  two  that  the  Society's  offer  had  been  accepted.  Should  this  be  the 
case,  the  new  curator  would  spend  two  or  three  months  at  the  Natural  Eistory 
Museum,  South  Kensington,  and  arrive  here  at  the  end  of  November. 

THE  RETIRING  PRESIDENT. 

Mr.  James  Macdonald  proposed  that  a  vote  of  thanks  should  be  passed  to 
H.  E.  Lord  Lamington,  their  retiring  President,  and  also  aii  expression  of  their 
sympathy  and  great  regret  at  the  reason  which  had  compelled  His  Excellency 
to  leave  India  so  soon,  and  their  hope  that  Lady  Lamington's  health  would  be 
speedily  restored. 

In  the  course  of  his  remarks  Mr.  Macdonald  pointed  out  that  Lord  Laming- 
ton, who  had  been  their  President  since  January  li)04,  had  shown  bis  interest 
in  the  Society  and  in  Natural  History  in  general  in  many  ways.  He  had 
presided  at  one  of  their  meetings,  and  the  fine  Ghavial  head  on  the  table  had 
been  presented  by  Lord  Lamington  who  had  shot  it  in  Sind. 

It  was  during  Lord  Lamington's  Governorship  that  the  Society  had  received 
from  the  Bombay  Government  the  promise  of  an  additional  grant  of 
Rs.  2,500  per  annum  which  would  enable  the  Society  to  obtain  the  services 
of  the  trained  curator  of  whom  Father  Dreckmann  had  spoken. 

The  new  Public  Museum  for  Bombay  owed  its  inception  to  His  Excellency ; 
and  the  speaker  hoped  that  Lord  Lamington  would  at  some  future  date  revisit 
India  and  see  the  Museum  completed  and  in  vigorous  life. 
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Col.  Bannerman  said  he  had  much  pleasure  in  seconding  the  motion  and 
endorsing  what  Mr.  Macdonald  had  said. 

The  motion  was  then  put  to  the  meeting  and  carried  unanimously. 
BALUCHISTAN   NATURAL  HISTORY  SOCIETY. 

The  Honorary  Secretary  said  he  was  glad  to  be  able  to  record  the  founda- 
tion in  Quetta  of  a  Natural  History  Society,  the  members  of  which  were 
interesting  themselves  in  the  fauna  and  flora  of  Baluchistan,  a  region  in 
which  there  was  great  scope  for  such  study,  owing  to  its  geographical  situation, 
and  the  fact  that  up  to  now  no  systematic  study  had  been  made  of  its  Na- 
tural Historv.  The  new  Society  owed  its  foundation  to  the  energy  of  Sir 
Henry  McMahon,  and  would  be  practically  a  branch  of  our  Society,  as  the 
majority  of  the  members  either  were  or  would  become  members  of  the 
Bombay  Natural  History  Society,  and  we  should  publish  in  our  Journal  the 
results  of  their  labour. 

PAPERS  READ. 

The  following  papers  were  then  read  and  discussed  : — 

1.  Notes  on  a  trip  after  "  Ovis  poll,"  by  Col.  Sulivan. 

2.  Two  new  Snakes  from  Assam,  by  Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

3.  On  a  new  genus  and  some  new   species    of    Aculeate  Hymenoptera, 
by  P.  Cameron. 

4.  Some   notes   on  Wild  Dogs  and  Panthers,  by  Lt.-Col.  F.  W.  Caton 
Jones,  R.A  M.C. 

5.  The  effect  of  strychnine  poison  on  Wild  Dogs,  by  D.  0.  Witt,  I.F.S. 

6.  A  visit  to  the  South  Sentinel  Island,  by  B.  B.  Osmaston,  I.F.S, 

7.  Indian  Freshwater  Shells,  by  Gordon  Dalgliesh. 

8.  Notes  on  Snakes  collected  in  Pyzabad, '.by   Major   F.    Wall,  I. M.S., 
C.M.Z.S. 

9.  Breeding  of  snakes  in  captivity,  by  Col.  W.  B.  Bannerman,  I.M.8. 


PROCEEDINGS 
OF  THE  MEETING-  HELD  ON  5TH  SEPTEMBER  1907. 

A  meeting  of  the  members  of  the  Bombay  Natural  History  Society  took 
place  at  the  Society's  Rooms  on  5th  September  1907,  Mr.  James  Macdonald 
presiding. 

The  election  of  the  following  17  new  members  since  the  last  meeting  was 
duly  announced  : — 

Lt.-Col.  R.  P.  Cclomb  (Buldana)  ;  Khan  Bahadur  Nawab  Mahomed  Sala- 
mullah  Khan  (Buldana);  Major  R.  C.  Macwatt,  I.MS.  (Jodhpur)  ;  Mr.  H. 
L.  Kemball  ('Mount  Abu)  ;  Mr  J.  C.  Faunthorpe,  I.C.S.  (Kheri)  ;  Mr.  E.  A. 
Courthope,  I.F  S.  (Dehra  Dun)  ;  Mr.  A.  de  C.  Rennick  (Naupore,  C.  P.)  ;  Mr. 
J.  W.  Lonadale  (Madras);  Mr.  G.  R.  Webb  (Parel,  Bombay);  Capt.  E.  B. 
Fredericks  (Secunderabad,  Deccan)  ;  The  Principal,  Berhampur  College, 
Berhampur  (Bengal)  ;  Mr.  A.  G.  Ronald  (Madras)  ;  Capt.  R.  B.  Skinner,  R.  E. 
(Peshawar)  ;  Mr.  C.  C.  D'Albedyhll  (Hyderabad,  Sind)  ;  Mr.  J.  H.  McNeale, 
28 
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(Seoni,  C.  P.)  ;  Mr.  B.  S.  Carter  (Bombay) ;   Mr.  E.  B.  Gordon  (Fort  William, 
Calcutta). 

CONTRIBUTIONS  TO  THE  MUSEUM. 

Thf  Honorary  Secretary  acknowledged  receipt  of  the  following  : — 


Contribution. 


Description. 


Locality. 


Contributor. 


1  Snake 


1  Skin     of     Hiinalhyan 

Weasel. 
1  Skin  of  Common  Iora. 
1  Common  ttock  Lizard. 

1  Skin  and   skull   of   a 

mon<e. 
Cockoons   ,,... .,. 

2  Coramoa  Pit-Vipers... 

1  W.lfs  skull 

1  Snake  (*  ive) 


Tnp id  onotut 

sttdaiux. 
Puto  riu*     subhe- 

vi  'chalan:ig. 
JEij ■  tkuna   iplria. 
/i g uma    tubtrcu- 

tala. 


Caligula  simla... 
Larhe-sis    grami- 

new. 
f'anin  palHpes  ... 

Dry  plus        myc- 

ti-nzans. 
Urxus  torquatus. 


B  er  h  a  m  p  u  r ,  Major     C.  J.  Robertson 

Penga).  Milnp,  I. M.S. 

Nagar,       K  u  J  u,  Genl.  W.  Csborn. 
Pu   jab. 

Mr.  P.  Hi.le. 

Colonei  F.W.  Thomson. 


Poona 

Kasauli,  Punjab.. 


gull. 


2  Skulls  of    Himalavan 

Black  Bear.   £   9 
2  SkuL.s    o  i    1  n  yi\nn\ Must ella 

»iftrien 
1  Skin   of    the    White- 

necki-d  Spi  ^e-tail. 

1  Skin   of    toe    Booted 

Eagle. 

2  Owls 


nudi 


Chce'uia 

f/es. 
H  eraetus  ])enna< 

tus. 


nehra  Dun 
Karla 


Fafebgarh,  U.  ?.. 
Dharwar     

Bhadarwa,    Jam- 
mu  State. 
Do. 

Do. 

Do. 

Do. 


Captain  fl.  W.  Long. 

Mr.  O.  C.  OlknKach. 
Mr.  P.  Gerhardt. 

Major  .T.G.  Hulberfc. 
Mr.  C.W.  Hudson, I.C.S. 

Mr.  C.H.  Donald. 

Do. 

Do. 

Do. 

Do. 


CONTRIBUTIONS  TO   1  HE  LIBRARY. 

Administration  Report  of  the  Royal  Botanic   Gardens,  Ceylon. — From  the 
Director. 

Memoirs  of  the  Department  of  Agriculture  in  India.    "The  more  important 
Insects  injurious  to  Indian  Agriculture,"  by  H.  Maxwell  Lefroy. 

Memoirs   of    the    Department    of   Agriculture   in   India.      Entomological 
Series— The  Coccidaa  attacking  the  Tea  Plants  in  India  and  Ceylon. 

Chemical    Peries — Experiments   on    the   Availability     of     Phosphates   and 
Potash  in  Soils. 

Allen's  Naturalists'  Library — Game  Birds.  Vol.  I  &  II.,  by  Ogilvie-Grant. — 
From  Mr.  W.  S.  Millard. 

Bulletin  de  It  Societe  Royale  de  Botanique  de  Belgique  for  1906. 

Annual  Report  of  the    Board    of   Regents   of  the    Smithsonian    Institution 
for  19U5. 

Transactions  of  the  Academy  of  Science  of  St.  Louis,   Vol.  XV,   No.  6,  and 
Vol.  XVI,  Nos   1  to  7. 

Vierteljahrsschrift  der  Naturforschenden  Gesellschaft  in  Zurich. 
A  LOSS  TO  THE  SOCIETY. 

The  Rev.  F.  Dreckmann  stated  th  it  at  the  last  meeting  he  had  had  to  refer 

lhe  loss  the  Society  had  suffered  through   the   departure   from   Bombay  of 
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the  President  of  the  Society,  and  Messrs.  Comber  and  Young.  He  now  -wished 
to  refer  to  the  grievous  los-;  which  not  only  the  Society  but  all  lovers 
of  Nature  in  India  had  suffered  through  the  departure  home  in  May  last  of 
Mr.  E.  H.  Aitken. 

Mr.  Aitken  was  one  of  the  six  founders  of  the  Society  and  was  its  first 
Honorary  Secretary,  working  indefatigably  as  such  from  Septembi  r  1883  until 
March  1886,  when  he  relinquished  the  post  on  his  being  transferred  from  1  om- 
bay.  Mr.  Aitken  was  also,  with  the  Lite  Mr.  R.  A.  Sterndale,  the  first  Editor 
of  our  Journal,  the  first  number  of  which  was  produced  in  January,  .b>-6. 

Mr.  Aitken's  work  on  Natural  History  and,  he  might  add  the  sti  dy  of  man, 
witness  "  Behind  the  Bungalow,"  written  over  the  initials  E.  H.  A.,  were  well 
known  to  all  and  must  have  been  the  means  of  first  instilling  into  many  a  love 
of  the  study  of  nature. 

His  contributions  to  the  Society's  Journal  had  been  many  and  varied, 
as  a  glance  at  the  General  Index  to  our  Journal  would  show;  but,  as  was 
said  of  the  late  Mr.  Sterndale  at  a  former  Meeting,  this  gives  no  idea  of 
the  extent  to  which  the  Society  is  indebted  to  him.  His  writings  show  us, 
however,  what  manner  of  man  he  is — a  lover  and  student  of  nature  and  not 
merely  a  Museum  Naturalist. 

Mr.  Aitken  was  Secretary  of  the  Insect  Section  from  t'ie  foundation  of  the 
Society  until  the  death  of  Mr.  De  Niceville,  when  he  becan  e  the  President  of 
the  Section.     He  was  elected  a  Vice-Presi  .ent  of  the  Societj  in  July,  '9(2. 

Although  absent  from  India  the  speaker  was  sure  Mr.  Auken's  interest  in 
the  Society  would  not  cease.  In  the  next  number  of  the  Journal  there  would 
appear  a  note  by  Mr.  Aitken  written  by  him  in  the  Red  Sea  on  his  journey 
home. 

In  conclusion  he  proposed  that  the  Hon.  Secretary  should  write  to 
Mr.  Aitken  conveying  the  regret  of  the  members  of  the  Society  at  his  depar- 
ture, their  thanks  for  all  he  had  done,  and  their  wish  that  he  would  long 
enjoy  good  health  at  home. 

Mr.  James  Macdonald,  in  seconding  the  motion,  mentioned  that  it  was  whilst 
Mr.  Aitken  was  living  in  his  house  that  the  idea  of  forming  the  Natural  History 
Society  was  discussed  and  carried  into  effect  by  Mr.  Aitken,  his  brother 
Dr.  Macdonald,  and  four  other  gen tU men,  none  of  v\hcmweie  now  in  India. 

The  motion  was  carried  with  acclamation. 

PAPERS  READ. 

The  following  papers  were  then  read  : — 

1.  Statistical  Notes  on  the  Flora  of  the  Bombay  Presidency  by  Eev.  E. 
Blatter,  S.  J. ;  2.  Shot-borers  in  Bamboos,  by  E.  P.  Stebbing.  I.F.S.,  F.E.8., 
F.Z.S. ;  3.  A  Visit  to  Barren  Island  in  the  Andamans,  by  B  B.  Osmaston, 
I.F.S.  ;     4.     Keenness   of   sight  in    Birds   and    Animals,  by  C.  H.   Donald.; 

5.  Remark-*  upon  the  Snake   Contia    angwticeps,  by  Major  F.  Wall,  I.M.S.  ; 

6.  The  Breeding  Habits  of  Snakes  and  Lizards,  by  Rev.  F.  Dreckmann,  S.  J. 
A  vote  of  thanks  to  the  authors  of  the  papers  terminated  the  meeting. 
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The  invitation  issued  by  the  Hon'ble  Major  Sir  Henry  McMahon,  to  such 
of  the  Officers  in  the  station  as  were  interested  in  Zoology  and  Botany  to 
meet  him  in  the  Library  and  Museum  building  on  the  afternoon  of  the  10th 
June,  was  responded  to  by  a  large  number  of   gentlemen. 

A  visit  was  first  paid  to  the  portion  of  the  building  allotted  to  the   Museum 
and,  doubtless  to  the  surprise  of  many,  it  was  found  to  contain   some  exceed- 
ingly valuable  and  interesting  exhibits  which  formed  a  fair  show  considering 
the  short  space  of  time  that  had  elapsed  since  the    building   was   opened.     It 
might  interest  some  of  the  public  to  know    that    the  Museum    is   already    in 
possession   of   numerous    specimens    of    arts   and    manufacture,    agricultural 
implements,    models   of   boats   and    fishing   tackle,   &c,  from    Ormara,   and 
ancient  pottery  and  coins  colle  ;ted  in  the  country  by  Mr.  Hughes   Buller   and 
other  members  of  the  Gazetteer   Office  ;   a    large    and  valuable    collection  of 
minerals,  properly   classified   and   labelled,   presented   by    Colonel  J.  Day  for 
the  special   object   of  inducing   the   local  public    to   take    up    the    study   of 
mineralogy;   a   fine   collection   of    sea  shells  presented  by    Colonel  W.  St.  L. 
Chase,  V.C.,  C.B.,  himself  a    member   of    the    Museum    Committee  ;   a    large 
coll  ction   presented  by  Mr.  J.  W.  N.  dimming  of  the  eggs  of  birds,  most  of 
which,   if  not  residents  of  ihe  Province,  are  regular  visitors   to   some  part    of 
the   enormous  area   of   which    it  is  composed  ;   a  small    collection   of   local 
botanical    specimens   contributed    by    the    Baluchistan    Forest    Department  ; 
a  very   good  collection    indeed    of    works    on    Natural   History   received    by 
donation  from  Sir  Henry  McMahon    and   Colonol  C.  E.  Yate  or  by  transfer 
from  t  e  offices  of  the  Hon'ble   the   Agent   to  the  Governor-General   and  the 
Superintendent   of  District    Gazetteers,    and  some    lew  butterflies  and  snakes, 
fossils,   pottery,   coins,  &c,  collected   in   the   country  either  by  members  of 
the  Museum  or  others  interested  in  it. 

So  that  it  was  not  surprising  if  a  little  time  elapsed  before  the  business  of 
the  evening  could  be  en  ered  upon,  for  which  purpose  all  present  were  invited 
into  the  Library  where  there  was  ample  seating  accommodation.  Here  the 
Hon'ble  Sir  Henry  McMahon,  after  thanking  the  gentlemen  for  responding 
so  encouragingly  to  his  invitation,  explained  briefly  the  object  of  the  meeting. 
The  substance  of  his  address  was  : — 

That  there  were  many  in  Quetta  interested  in  Zoology  and  Botany,  some 
possessing  a  wide  knowledge,  others  expert  specialists  in  certain  particular 
bran  hes,  while  others  again  were  anxious  and  willing  to  assist  if  only 
shown  the  way.  Sir  Henry's  primary  object  was  to  find  out  who  we  have  in 
Quetta  of  the  above  classes  and  to  give  them  an  opportunity  of  meeting  and 
knowing  each  other  as  such,  as  much  disappointment  had  been  experienced  by 
many  in  the  past  owing  to  different  experts  having  worked  in,  and  again  left 
the  country,  each  ignorant  of  the  existence  of  others    of   similar   tastes  whoBe 
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assistance  they  would  have  been  only  too  glad  to  avail  themselves  of.  Sir 
Henry  pointed  out  that  Baluchistan  af  oidcd  an  immense  field  for  research 
in  Zoology  and  Botany,  the  area  being  immense,  the  workers  being  few,  and 
large  tracts  quite  untouched.  He  said  that  there  was  no  province  in  the 
world  under  any  civilised  Government  where  there  was  so  much  work  for 
speciali  ts  and  which  offered  so  many  opportunities  for  valuable  assistance 
from  amateurs  Collectors  can  do  valuable  service  to  science  and  be  en- 
couraged by  the  prospect  of  discovering  new  and  rare  finds.  Quoting  his  own 
case  as  an  instance,  Sir  Henry  stated  that  he  had  more  snakes,  lizards, 
scorpions,  spiders,  beetles  and  plants  of  Baluchistan  named  after  him  than  fell 
to  the  lot  of  most  amateurs  in  other  countries.  Sir  Henry  po.nted  out  that 
there  was  no  need  to  travel  far  or  wide,  as  there  were  rare  fauna  and  flora  to 
be  found  on  the  Qugtta  Gymkhana  grounds  and  even  in  our  own  gardens, 
offering  ureat  scope  for  interesting  research.  To  give  an  idea  of  what  might 
be  collected  by  amateurs  and  others,  he  stated  that  he  had  received  numerous 
letters  from  specialists  asking  for  butterflies,  white  ants  and  earthworms  ; 
appeals  from  the  Natural  History  Museum  in  London  for  mice,  rats,  moles 
from  Baluchistan,  which  were  considered  rare  and  unknown,  and  piteous 
appeals  for  bugs  !  So  that  there  was  nothing  too  small  or  uncommon  to 
collect,  but  on  the  other  hand  a  great  deal  of  pleasure  to  be  derived  in  life 
by  the  study  of  animal  and  vegetable  life  around  us. 

Sir  Henry  further  stated  that  his  object  was  not  merely  to  arouse  an 
interest  in  the  study  of  Zoology  and  Botany  in  general  but  in  that  of 
Baluchistan  in  particular,  and  urged  more  united  and  systematic  research  and 
a  determined  effort  to  collect  specimens  of  every  sort,  and  thus  ascertain  all 
we  can  of  the  fauna  and  flora  of  the  Province.  Government  having  placed  at 
our  disposal  a  Museum  building,  Sir  Henry  stated  that  the  collections  to  be 
placed  in  it  should  be  confined  to  Baluchistan,  and  that  all  Zoological  and 
Botanical  .collections  would  be  gratefully  received  on  two  conditions,  viz.,  that 
the  locality  be  given  on  each,  and  that  all  must  come  from  Baluchistan.  Lastly. 
with  a  view  to  entering  upon  a  thorough  and  systematic  study  of  the  flora  and 
fauna  of  the  country,  Sir  Henry  considered  the  best  thing  to  be  done  was  to  — 

(1)  institute  a  Biluchistan  Natural  History  Society  ; 

(2)  make  out  a  list  of  all  wishing  to  join  ; 

(ii)  ascertain  those  among  them  who  were  experts  in  any  particular 
branch  and  make  use  of  their  knowledge  by  sending  to  them,  for 
identification  and  classi1' cation,  specimens  collected  ; 

(4)  direct    the   attention  of  others    willing    to  assist,  however  amateur 

they  may  be,  to  the   objects  to   be   collected   and  the  method  oi' 
going  about  it  ; 

(5)  send  elsewhere  specimens  which  cannot  be  classified  by  local  experts  ; 

(6)  make  good  use  of   the    conveniences   provided  by  the  Museum,  such 

as  a  trained  taxidermist,  books  of  reference,  etc,,  and  lastly  to 

(7)  encourage  others  to  join  the  Society. 
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In  this  connection  Sir  Henry  stated  that  there  would  be  no  call  on  the 
members  of  the  local  Society  for  subscriptions,  as  their  contributions 
in  the  way  of  specimens  would  be  sufficient,  and  suggested,  as  a  simple 
expedient  for  meeting  the  cost  of  classification  and  publication  of 
collections,  that  such  of  the  members  who  could  afford  to  do  so  mi^ht 
also  join  the  Bombay  Natural  History  Society,  the  cost  of  which  per 
member  would  be  an  entrance  fee  of  Rs.  10  and  an  annual  subscrption 
of  Rs.  15,  in  return  for  which  each  member  would  receive  three  or 
four  times  in  the  year  a  copy  of  their  beautifully  illustrated  and  well 
got-up  journal.  The  benefit  of  this,  Sir  Henry  said,  would  be  mutual,  for 
while  the  Bombay  Natural  History  Society  would  welcome  any  ontributions 
We  may  send  them  and  benefit  by  our  collections  and  subscriptions,  we  would 
also  benefit  by  the  assistance  they  would  give  us  in  identifying  and  classifying 
specimens  and  in  publishing  the  results  of  our  researches.  The  Baluchistan 
Natural  History  Society  would  thus  become,  so  to  speak,  a  branch  of  the 
Bcmbay  Natural  History  Society. 

Sir  Henry  then  asked  for  the  names  of  those  who  would  be  willing  to 
join  both  Societies  and  actively  assist  the  same,  adding  that  he  had  only 
alluded  to  Zoology  and  Botany,  but  that  Geological,  Archaeological  and  other 
collections  locally  made  would  also  be  gratefully   received. 

All  present  agreed  to  become  members  of  the  Baluchistan  Natural  History 
Society,  and  several  of  them  expressed  their  desire  to  a'so  join  the  Bombay 
Society.  Sir  Henry  then  proposed  that  a  President  and  Honoian  Secretary 
be  elected  for  the  local  Society,  the  formation  of  a  Committee  heing  left  to 
another  meeting.  This  was  agreed  to,  and  Sir  Henry  himself  wns  unani- 
mously elected  the  President  and  Mr.  Cumming,  the  Honorary  Secretary. 

This  done,  it  was  agreed  to  hold  the  next  meeting  in  the  same  place  on 
Friday,  the  28th  June,  at  3-30  p.  m. 

The  meeting  then  i~roke  up. 

The  atten  lance  at  the  second  meeting  on  28th  June  was  very  encouraging. 

After  a  visit  to  the  museum  rooms,  where  a  fairly  large  number  of  newly 
contributed  Z<  ological  and  Botanical  specimens,  mostly  donat<  d  by  memliers, 
were  foun  t  laid  out,  all  present  adjourned  for  business  to  the  Library  room. 
On  all  being  seated,  Sir  Henry  McMahon  addressed  the  m«  eting  as  follows  : — 

'•  I  am  delighted  to  see  so  many  here  to  day.  The  number  who  responded 
to  my  invitation  to  our  first  meeting  and  the  number  here  to-day  encourage  me 
to  think  that  Natural  History  research  in  Baluchistan  is  going  to  make  a  really 
good  start. 

For  the  benefit  of  those  here  to-day  who  were  not  present  at  our  first  meet- 
ing— and  I  am  glad  to  see  many  of  those — I  may  state  that  ai  that  meeting  we 
constituted  ourselves  the  Baluchistan  Natural  History  Society  for  the  purpose 
of  Zoological  and  Botanical  Research  in  Baluchistan.  Our  object,  ambitious 
though  it  may  seem,  is  to  study  the  fauna  and  flora  of  this  large  province,  to 
ascertain  and  classify  all  the  animal  and  vegetable  life  we  have  in  this  country. 
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I  propose  to  say  a  few  words  more  to-day  in  explanation  of  that  object. 
Some  may  not  quite  have  understood  why  I  laid  such  stress  on  our  collecting 
and  storing  in  this  museum  only  specimens  obtained  in  Baluchistan.  Remem- 
ber I  am  at  this  moment  only  talking  of  Zoology  ana  Botany.  My  first  reason 
for  this  is  that  our  Museum  is  only  a  small  building,  and  if  we  take  to  storing 
in  it  elephants  and  alligators  and  such  like  creatures  of  other  countries,  we 
shall  soon  be  crowded  out.  My  chief  and  important  reason,  however,  is  the 
desire  to  collect  and  display  in  this  building  a  comprehensive  collection  of  the 
flora  and  fauna  of  our  own  province,  Baluchistan,  so  as  to  show  what  that 
province  possesses,  what  can  be  found  in  it,  and  where  ;  and  above  all  to  show 
by  such  a  colleciion  how  our  flora  and  fauna  differs  from  that  of  other  prov- 
inces or  differs,  in  Baluchistan  itself,  between  one  district  and  another. 

Since  I  spoke  on  this  subject  at  our  last  meeting,  I  happened  to  read  a 
passage  in  the  great  Dr  Wallace's  valuable  book,  "The  Geographical  I  istri- 
bution  of  Animals  "  which  itself  explains  the  importance  of  the  object  I  have 
advocated.  He  writes  (p.  552  of  Vol.  II)  :  '  At  present  all  public  museums  and 
private  collections  are  arranged  zoologically.  All  treatises  and  catalogues  also 
follow,  more  or  less  completely,  the  zoological  arrangement,  and  the  greatest 
difficulty  the  siudent  of  geographical  distribution  has  to  conti  nd  against  is  the 
total  absence  of  geographical  collections  and  the  almost  total  want  of  complete 

8  °  local  catalogues.  Till  every  well-marked  district  *  °  *  has  all  its  ki  own 
species  of  the  more  important  groups  of  animals  catalogued  on  a  uniform  plan 
*  *  *  a  thoroughly  satisfactory  account  of  the  geographical  distribution  of 
animals  will  not  be  possible.' 

What  Dr.  Wallace  has  said  of  Zoology  applies  equally  to  Botany. 

I  will  not  bother  you  with  a  scientific  dii-course,  but  I  could  speak  for 
hours  on  the  importance  of  the  study  of  the  geographical  distribution  of  plants 
and  animals.  It  teaches  us  a  great  deal  about  the  past  history  of  this  earth. 
It  is  full  of  the  most  interesting  problems,  which  have  never  yet  been  solved. 

We  can  help  science  very  greatly  by  carrying  out  the  object  of  this  Society, 
i.e.,  studying  and  recording  the  geographical  distribution  of  the  fauna  and 
flora  of  Baluchistan. 

Now  Baluchistan  is  a  large  country  ;  it  comprises  many  tracts  or  regions 
widely  differii  g  in  various  ways  from  each  other.  We  have  the  hot  lowlying 
plains  of  Kachi  the  high  cold  plateau  of  Kalat,  Kakar-Khorasan  and  Toba, 
the  sand  deserts  of  Ltegistan  and  Ghagai,  and  mount  dn  ranges  covered  more  or 
less  with  forest  growth.  Each  of  these  regions  differ  in  soil,  temperature  and 
climate,  and  each  has  many  animals  and  plants  which  are  not  to  be  found  in 
the  other  regions. 

I  hope  soon  to  prepare  for  the  use  of  this  Society  a  map  of  Baluchistan, 
showing  its  various  geographical  districts  or  regiois. 

When  we  come  to  put  together  our  collections,  grouping  them  separately 
according  to  the  regions  from  which  they  come,  we  shall  find  that  the  animals 
and  plauts  of  each  tract  have  many  chaructjriBtics  of   colour   and    form    com- 
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mon   to  each    other,    but   differing  from  the  characteristcs  of  collections  from 
other  regions. 

On  seeing  the  variations  of  colour  and  form  between  the  specimens  of  one 
region  and  another,  the  first  question  that  comes  to  everyone's  mind  is,  what 
is  the  cause  of  these  variations  ?  Is  it  dne  to  different  soil,  temperature,  or 
what?  I  assure  you  there  is  nothing  so  interesting  as  puzzling  out  such  prob- 
lems for  ourselves.  They  are  not  useless  problems,  but  of  scientific  value. 
As  Dr.  Wallace  writes  in  the  concluding  passage  of  his  book,  which  I  bave 
already  quoted, '  They  constitute  a  mine  of  wealth  for  the  enterprising  worker, 
and  they  may  not  improbably  lead  to  the  discovery  of  some  of  the  hidden  laws 
which  seem  to  be  required  in  order  to  account  for  many  of  the  external  char- 
acteristics of  animals,'  and,  I  may  add,  plants. 

Now  this  is  why  I  advocate  our  working  at  the  Natural  History  of  Baluchis- 
tan on  geographical  lines.  Let  us  work  out  the  geographical  distribution  of 
the  animals  and  plants  of  Baluchistan  as  a  whole  and  of  those  of  each  geogra- 
phical region  of  Baluchistan  sepai'ately. 

That,  again,  is  wby  I  impress  on  you  to  be  careful,  in  your  collections  and  in 
your  lists,  to  record  exactly  where  each  thing  is  found. 

This  work  is  one  that  will  suit  us  better  than  more  scientific  Zoological  and 
Botanical  work,  because  it  can  be  done,  and  important  results  can  be  obtained 
in  so  doing  by  amateurs. 

All  can  help  Those  who  cannot  make  big  collections  can  make  small  ones, 
or  can  mike  lists,  which,  however,  should  be  accurate,  of  what  they  have  seen 
at  various  pLices,  or  send  us  brief  notes  on  any  one  particular  thing  they  see 
or  notice." 

Sir  Henry  here  expressed  regret  that  certain  visitors  to  Baluchistan,  whose 
names  he  left  u  mentioned,  had  made  collections  of  beetles,  etc..  in  the  country 
and  sent  them  all  away  without  leaving  any  duplicates  for  the  Museum.  He, 
however,  expressed  the  hope  of  securing  lists  of  these  collections,  if  not  some 
of  their  duplicates. 

Sir  Henry  then  mentioned,  as  matters  full  of  interest,  some  of  the  minor 
problems  which  present  themselves  to  those  who  engage  in  the  study  of  Zoology 
and  Botany  viz  : — 

(1)  The  dividing  line  in  Baluchistan  between  the  Indian  and  European  wolf. 

fos- 

hare" 

„  n  Indian  and  Persian  Gazelle. 

(2)  Is  the  Euphratic  viper,  found  in  Ziarat,  to  be  found  between  Ziarat 
and  Persia  ? 

(3)  Why  are  most  of  our  Baluchistan  wild  flowers  yellow  ?  There  must  be 
some  reason  for  this,  just  as  there  must  be  for  the  fact  that  flowers  at  high 
altitudes  are  mostly  blue  ? 

(■4)  Why  hive  so  many  of  our  plants  such  a  strong  pungent  smell,  and  why 
are  so  few  sweet  scented?  [ 
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Captain  Roosmalcocq  suggested  that  steps  should  be  taken  to  include  duck 
among  the  game  birds,  for  the  protection  of  which  a  "  close  season  "  had 
been  declared  by  the  Local  Government,  as  he  had  found  the  maliard  breeding 
at  the  Khushdil  Khan  Lake  ;  and  Sir  Henry  agreeing,  promised  to  arrange 
accordingly. 

The  following  were  then  elected  : — ■ 

(1)  As  Vice-Presidents  of  the  Baluchistan  Natural  History  Society: — 
Colonel  P.  M.  Ellis,  r.a.m.c.  ; 

Col.  W.  St.  L.  Chase,  v.c,  c.b.  ;  and 

(2)  As  a  Committee  for  classification  :— 

Botany, 
Colonel  P.  M.  Ellis,  r.a.m.c. 
Bhai  Sadhu  Singh, 
Mr.  A.  Anderson. 
Mr.  W.  R.  S.  Porter. 
Mr.  G.  Frost. 

Zoology. 
Beetles  and  Insects, 
Captain  R.  Selous. 

Birds. 
Revd.  F.  Lawrence. 
Mr.  J.  W.  N.  Cumming. 

Conchology. 
Colonel  W.  St,  L;  Chase,  v.c,  c.b. 

Mammals. 
Sir  Henry  McMahon,  k.c.i.e.,  c.s.i. 
Revd.  F.  Lawrence. 

Reptiles. 
Sir  Henry  McMahon,  k.c.i.e.,  c.s.i. 
It  was  also  decided  that   a  meeting  of  the   Baluchistan   Natural   HiB«oiy 
Society  be  held  regularly  on  the  last  Thursday  of  every  month  at  3-30  p,m. 
With  this  the  meeting  came  to  a  close. 
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A  POPULAR  TREATISE  ON  THE  COMMON  INDIAN 

SNAKES. 

Illustrated  by  Coloured  Plates  and  Diagrams. 

by 
Major  F.  Wall,    I.M.S.,  C.M.Z.S. 
Part   VI.,  with  Plate   VI.,  Diagram  and  Map. 
{Continued  from  page  17  of  this  Volume.) 

The  Golden  Tree-snake  ( Chrysopelea  omata). 

Nomenclature. — Scientific. — The  generic  name  is  from  the  Greek 
chrysos  gold,  and  peleios  black.  The  specific  is  from  the  Latin 
ornatus  adorned. 

English.— The  golden  tree-snake  or  the  gold  and  black  tree-snake. 

Vernacular.—11  Kalla  Jin  "  the  name  given  by  Russell  for  a  speci- 
men probably  obtained  in  Bengal,  is  probably  Urdu  implying  "  black 
saddles  "•  with  reference  to  the  black  cross  bars.  Its  name  in  Ceylon 
according  to  Ferguson  is  "  pol  mal  karawala." 

Dimensions.— The  largest  specimen  I  know  of  is  the  one  obtained 
by  Evans  and  me  in  Rangoon,  which  taped  4  feet  5^  inches.  Speci- 
mens over  4  feet  are  unusual. 

Physiognomy  and  bodily  confguration.^The  snout  is  broad,    blunt, 
and  rounded,  the  head  flattened  and  the  neck  moderately  constricted. 

A  moderately  well  developed  eye  with  golden  iris  (Cantor  savs  black) 
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gives  a  vivacious  expression  to  a  not  unpleasing  countenance.  The 
pupil  is  round.  The  nostril  is  moderate  in  size,  and  placed  entirely 
or  almost  entirely  in  the  anterior  nasal  shield.  The  body  though 
rather  slender  is  far  less  so  than  in  other  tree  snakes,  notably 
Dendrophis,  Dendrelaphis  and  Dryophis.  It  is  rather  depressed.  The 
belly  is  peculiar  in  the  ridges  on  the  lateral  aspect  of  the  ventral 
shields.  The  tail  is  long,  and  tapers  very  gradually.  It  is  about 
one-fourth  the  total  body  length  and  it  is  ridged  beneath  on  either 
side  similarly  to  the  belly. 

Colour. — Mr.  Boulenger*  divides  this  species  into  eight  colour 
varieties,  many  of  which  I  have  not  seen.  I  quote  therefore  from  him, 
supplementing  the  habitats  he  records,  from  my  notes,  and  other 
sources.  Many  of  the  references  of  other  authors,  however,  to  this 
snake  make  it  impossible  to  refer  the  specimen  to  any  of  these  varie- 
ties, for  want  of  precise  information  regarding  the  colour. 

"  A. — Black  above,  each  scale  with  a  round  greenish-yellow  spot  ; 
usually  with  larger  coral-red  spots  on  the  back,  resembling  a  series 
of  tetrapetalous  flowers  ;  ventrals  greenish-yellow,  edged  with  black." 

South  India  (Anamallays),  Malay  Peninsula,  Malay  Archipelago 
(Sumatra,  Borneo). 

Stoliczkaf  mentions  this  as  common  at  Penang,  and  Flower  J 
alludes  to  it  from  Penang  and  Singapore.  Annandale§  records  it 
from  Narcondam  Island. 

"  B. — Like  the  preceding,  but  ventrals  not  black  edged." 

S.  India  (Malabar),  Malay  Archipelago  (Java,  Sooloos,  Philippines). 

I  examined  one  in  the  Siccawei  Museum,  Shanghai,  from  the 
Yangtse  Valley,  S.  China. 

"  C. — Like  the  preceding,  but  vertebral  spots  confluent  into  a 
stripe,  at  least  on  the  anterior  part  of  the  body." 

Borneo. 

"  D. — Greenish-yellow  or  pale  green  above,  each  scale  edged,  and 
mesially  streaked  with  black,  with  more  or  less  distinct  black 
cross-bars  ;  ventrals  yellow,  with  a  small  black  spot  on  each  side." 

S.    India    (Anamallays),   Burma,  Assam,    Siam,   Lao    Mountains. 


*  Catalogue,  Brit.  Mus.,  Vol.  Ill,  1896,  p.  197. 
+  Jourl.  Asiat.  Soc.  Bengal,  Vol.  XXXIX,  p.  194. 
+  Proc.  Zool.  Soc.  Lond,,  1899,  p.  682. 
§  Jourl.  As.  Soc.  Bengal,  1905,  p.  176. 
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Flower  mentions  it  as  fairly  abundant  in  Siam  and  records  it  as 
far  south  as  Kedah  in  the  Malay  Peninsula,  where  he  says  it  is 
replaced  by  variety  A. 

"  E. — Like  the  preceding,  but  with  a  series  of  large  coral-red,  or 
orange  blotches  along  the  back." 

Ceylon,  Bengal. 

The  plate  in  Bussell's  work  is  evidently  this  colour  variety.  Evans 
and  I  met  with  this  in  Burma,  but  it  is  decidedly  scarcer  than  type 
D,  which  is  the  common  one  in  that  Province.  The  orange  spots  are 
not  nearly  so  brilliant  as  I  have  seen  in  Ceylon  specimens. 

Figures  1,  2,  3  and  4  are  taken  from  a  good  example  from 
Kulhatty.     (Nilgiri  Hill).* 

"  F. — Pale  olive  above,  with  regular  black  cross-bars  :  some  of  the 
black  scales  with  yellow  shafts  ;  whitish  olive  beneath,  with  a  small 
black  spot  on  the  side  of  each  ventral." 

Ceylon. 

"  G. — Black  above,  with  narrow  yellowish  cross-bars ;  whitish 
olive  beneath,  with  a  small  black  spot  on  each  side  of  each  ventral." 

Philippines. 

"  H. — Olive  above,  with  the  markings  much  effaced  ;  pale  yellowish 
beneath." 

Celebes,  Philippines. 

To  these  I  would  add  another — 

I. — Similar  to    variety  E,    but    differing    in  the    vertebral  spots 
being  yellow  instead  of  red,  and  in  the  absence  of  cross-bars. 

This  variety  is  figured  in  our  plate  figs.  5  and  6.  The  specimen  was 
captured  at  Barisal  in  the  Gangetic  Delta,  and  is  in  our  Society's 
collection  in  Bombay. 

Identification. — This  is  an  easy  matter  if  attention  be  directed  to 
scale  characters. 

The  ridged  {heeled)  condition  of  the  ventral  shields  taken  with  a 
vertebral  roio  of  scales  in  no  way  different  from  its  adjacent  rows, 
establishes  the  diagnosis.  The  ridged  character  of  the  ventral  shields 
demands  some  qualifying  remarks.  It  must  be  impressed  upon  the 
student  that  the    keels   in     Chrysopelea  are   sharp    and  pronounced, 


*  Figure  4  is  represented  unduly  broad  in  order  to  show  the  whole  breadth  of  the  ventrala 
with  their  keels  ;  these  latter  however  are  not  made  conspicuous  enough.  The  outline 
drawing  shows  tbem  better. 
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loitli  a  minute  notch  on  the  free  edge  of  the  ventral  corresponding  to 
the  keel. 

This  character  of  keel  is  only  seen  in  two  other  genera,  viz., 
Dendrophis  and  Dendr  el  aphis,  both  of  which  are  tree  snakes  also. 
In  both  these  genera  however  the  vertebral  row  of  scales  is 
enlarged,  and  hexagonal  as  in  the  kraits  (Bungarus).  It  is  to  be  noted 
that  several  other  snakes  have  what  may  be  called  false  keels  on 
their  ventrals,  that  is,  the  ventrals  are  laterally  angulated.  False 
keels  are  rather  rounded  (obtuse),  and  have  no  notch  at  the  free  edoe 
of  the  ventral.  The  outlines  in  section  may  be  compared  roughly  to 
those  of  a  punt,  and  a  dinghy  (see  Diagram  I,  fig.  1,  A  and  B). 

It  is  interesting  to  note  that  these  false  keels  are  to  be  seen  chiefly 
in  those  snakes  which  manifest  a  climbing  habit.  For  instance,  in 
the  genus  Lycodon,  witness  the  species  aulicus.  In  the  genus 
Zamenis,  observe  the  ventrals  in  mucosus.  In  the  genus  Coluber  are 
notably  the  arboreal  species  prasinus,  frenatus,  and  oxycephalic. 

In  some  other  snakes  however  not  conspicuous  climbers  the  same 
may  be  seen,  as  for  instance,  many  of  the  genus  Simotes.  In  addition 
obtuse  ventral  keels  are  to  be  seen  in  the  water  snake  Hipistes 
hydrinus.  In  McMahon's  viper  (Eristocophis  mcmahoni)  the  ventrals 
are  rather  acutely  keeled,  but  there  is  no  enlargement  of  the 
vertebral  row. 

The  only  snake  I  know  at  all  like  Chrysopelea  is  Jerdon's  pit  viper 
(Lachesis  jerdonii).  In  this  the  colouration  is  very  similar,  but  any 
resemblance  between  these  two  snakes  ends  here.  They  are 
substantially  different  in  almost  every  scale  character.  We  do  not 
give  a  plate  of  Jerdon's  viper  owing  to  its  rarity,  and  restricted 
Indian  distribution,  viz  :  Khasya  Hills  (Assam.) 

Haunts. — Very  opposite  opinions  prevail  as  to  its  haunts.  Cantor 
says  it  is  seldom  seen  in  trees,  but  more  frequently  on  the  ground 
in  the  grass.  Stoliczka  supports  this  observation,  and  says  though  he 
caught  several  specimens  in  the  grass,  or  between  low  bushes,  he 
but  once  saw  one  actually  on  a  bush.  Flower  on  the  other  hand  says 
his  experiences  are  very  different  in  this  as  in  other  matters  from 
those  related  by  Cantor,  and  he  agrees  with  Giinther's  suggestion 
that  the  reason  it  is  not  more  often  seen  in  trees  is  because  it  makes  a 
too  rapid  retreat. 
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I  am  able  to  support  both  parties,  for  I  have  seen  it  high  in  a  tree 
on  a  naked  limb,  and  on  several  occasions  on  bushes,  or  on  the 
trellis  work  about  tennis  courts  and  verandahs.  I  never  met  it  on 
the  ground  myself,  but  many  of  the  specimens  brought  me  were 
reported  on  the  ground.  I  have  not  the  least  doubt  that  the  species 
is  essentially  arboreal  in  habit,  but  this  does  not  prevent  it  making 
frequent  excursions  to  the  ground  either  in  search  of  a  fresh  feeding 
area,  or  in  the  pursuit  of  the  incautious  quarry  which  its  keen 
vision  has  detected  from  its  exalted  station  amid  the  branches 
overhead. 

It  is  only  natural  that  it  should  be  more  frequently  encountered 
on  the  ground,  because  the  eyes  of  the  pedestrian  are  directed  below 
the  level  of  his  head,  even  at  his  feet.  Men  other  than  birds-nesters, 
fern  and  orchid  hunters,  and  such  like  do  not  gaze  much  aloft,  and 
the  snake  reclining  along  a  branch  or  on  the  top  of  a  trelliswork 
even  about  one's  own  height,  will  frequently  escape  detection  though 
but  a  few  feet  or  even  inches  away. 

The  very  fact  that  Cantor  and  Stoliczka  in  unison  with  other  obser- 
vers mention  that  geckoes  are  the  principal  food  seems  to  me  to  refute 
their  suggestion  that  Chrysopelea  is  terrestrial  in  habit,  for  geckoes 
are  eminently  arboreal.  It  is  to  be  noted  also  that  all  the  food 
partaken  of,  other  than  geckoes,  is  of  a  nature  to  be  obtained  by 
climbing  only.  Cantor's  inclusion  of  frogs  in  their  dietary  does  not 
vitiate  this  remark,  for  though  he  does  not  say  so,  the  species  taken 
may  have  been  arboreal  forms  only. 

Chrysopelea  is  not  infrequently  found  about,  and  actually 
inside  habitations.  Flower  mentions  this,  and  Evans  and  I  had 
similar  experiences  in  Burma.  I  well  remember  in  Colombo,  too, 
one  that  had  taken  up  its  quarters  in  an  old  packing  case  which  was 
full  of  straw  and  other  packing  material.  A  cooly  was  ordered  to 
clear  this  out,  and  stepped  into  the  box  to  carry  out  his  orders.  His 
exit  reminded  one  of  an  incautious  bather  who  has  stepped  into  over- 
hot  water.  The  alacrity  of  movement  so  foreign  to  the  cooly's  nature 
was  explained  by  the  subsequent  discovery  of  a  snake  of  this  species. 

Disposition. — Very  divergent  views  again  have  been  expressed  on 
this  point.  Cantor  remarks  on  the  gentleness  of  the  species,  whilst 
Flower  on  the  other  hand  says  "  Chrysopelea  ornata  is  the  fiercest 
snake  I  have  met.     Under  circumstances  when  most  snakes,  harmless 
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and  poisonous  alike,  would  try  to  glide  away  quietly,  this  one  will  turn 
to  attack  the  person  who  disturbs  it,  and  will  attempt  to  resist  capture 
to  the  uttermost,  striking,  and  biting  ferociously.  *  *  *  Individuals 
I  have  at  various  times  tried  to  keep  in  captivity  showed  no  signs  of 
becoming  tamer,  and  would  always  bite  my  hand  when  I  put  it  in 
the  vivarium,  and  being  also  an  annoyance  to  the  other  inmates  of 
the  cage,  I  have  only  kept  them  for  a  few  days  at  a  time." 

I  must  say  I  can  abundantly  confirm  Flower's  experiences.  There 
is  no  doubt  that  this  snake  is  decidedly  plucky,  and  on  occasions 
fierce,  but  I  would  not  suggest  that  all  are  equally  vicious.  I  think 
that  snakes,  like  other  creatures,  exhibit  individual  character. 

I  well  remember  my  servant  in  Rangoon  trying  to  effect  the 
capture  of  a  large  specimen  in  a  hedge  adjoining  my  compound. 
I  arrived  on  the  scene  when  the  excitement  was  at  its  height  and 
discovered  that  all  the  menial  establishment  amounting  to  ten  or  more 
had  been  pressed  into  service.  The  snake  had  fought  most  cour- 
ageously to  elude  capture,  and  struck  at  any. one  who  ventured  to 
attempt  to  grasp  it.  My  boy,  confident  of  master's  solatium  in 
the  form  of  a  rupee  if  the  creature  was  captured  alive,  had  been 
struck  at  and  bitten,  and  I  hardly  knew  which  to  admire  most,  the 
servant's  determination  and  courage  or  the  snake's  vigorous  endeav- 
ours to  retain  its  liberty. 

Flower  mentions  one  in  a  fit  of  rage  biting  itself  with  such  vigour 
that  its  teeth  were  fixed  into  the  side  of  its  body,  and  I  can  remem- 
ber recapturing  one  which  had  escaped  from  my  vivarium  and  had 
taken  refuge  between  some  boards  in  my  house.  When  extricated 
after  some  difficulty,  and  with  the  employment  of  some  force,  it 
struck  at  and  buried  its  teeth  in  its  own  body. 

The  fact  that  this  snake  will  even  face,  much  less  try  conclusions 
with  a  tuctoo  ( Gecko  vertic  Hiatus)  is  eloquent  proof  of  its  intrepidity. 
Flower  says  :  "  I  have  known  it  eat  Hemidactylus  frenatus  and  Gecko 
verticMalus ;  the  latter  may  give  battle  to  the  snake  for  some 
hours  before  being  finally  swallowed."  In  a  recent  issue  of  this 
Journal  I  gave  two  instances  of  the  indomitable  courage  of  this 
giant  gecko.  In  one  instance  it  was  clearly  the  aggressor,  and  not 
only  confronted  but  actually  drove  back  a  large  rat  snake  [Zamenis 
mucosus),  a  species  whose  courage  is  well  established,  and  actually 
during  the  retreat  snapped  and  bit  off  part  of  its  tail.     In  the  other 
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instance  witnessed  and  recounted  to  me  by  Captain  Lloyd,  I. M.S., 
on  Sandoway  Island  when  this  gecko  was  in  conflict  on  the  ground 
with  a  Chrysopelea  omata,  it  would  be  difficult  to  say  which  was  the 
aggressor,  but  it  is  probable  that  the  snake  engaged  the  lizard,  not 
expecting  to  meet  a  foeman  of  such  prowess. 

Food. —  Chrysopelea,  whilst  showing  a  decided  partiality  towards 
lizards  of  the  family  Geckonidae,  accepts  with  avidity  many  other 
creatures  that  chance  has  to  offer. 

Members  of  the  genus  Hemidactylus  are  most  frequently  found 
to  have  furnished  the  meal,  obviously  from  the  relative  abundance 
of  the  species  in  this  genus  and  the  numerical  strength  in  individuals 
of  many  of  the  species  which  frequent  trees.  Many  other  lizards, 
however,  fall  victims  to  its  voracity.  Cantor  mentions  frogs  as  well, 
but  I  have  never  known  one  taken,  have  known  them  refused  in 
captivity  where  lizards  were  accepted,  and  Mr.  Millard  tells  me  also 
he  found  frogs  were  not  acceptable.  Among  other  lizards  Cantor 
found  Ptycliozoon  homalocephalum  taken  once,  and  Evans  one  of  the 
flying  lizards  {Draco  tceniopterus).  I  have  known  Calotes  versicolor 
taken,  and  Flower  the  giant  gecko  or  tuctoo  of  Burma  (Gecko 
verticillatus).  Evans  and  I  reported  one  in  this  Journal  that  had 
eaten  a  bat  ( Taphozous  longimanus),  and  Evans  has  since  recorded 
two  instances  where  bats  were  devoured.  Mr.  Millard  tells  me  that 
in  captivity  it  "  feeds  freely  on  bloodsuckers,  sparrows,  geckoes, 
and  mice,  but  never  eats  frogs."  He  also  says  it  kills  by  crushing 
in  its  folds. 

It  is  interesting  to  note  that  Richards*  mentions  one  of  his  boys 
having  a  pet  Chrysopelea  omata  which  he  fed  with  milk  out  of  a 
saucer.  He  held  the  snake  near  the  head  and  put  the  saucer  to  it, 
when  it  readily  drank  the  milk,  and  in  comparatively  large  quantities. 

Habits. — The  striking  beauty  of  this  snake,  whether  seen  reclining 
or  moving  in  its  native  haunt,  could  hardly  fail  to  arouse  the 
keenest  admiration  in  the  breast  of  the  most  unappreciative  and  phleg- 
matic disposition. 

I  watched  with  admiration  recently  the  adroit,  though  stealthy, 
manner  in  which  one  in  captivity  in  the  Colombo  Museum  balanced 
itself,  and  moved  along  my  walking  stick  though  this  was  more 
slender  than  the  snake  itself. 

*  Landmarks  of  Snake  poison,  p.  14. 
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Dillwyn  describes  this  snake  clinging  to  the  trunk  of  a  tree,  head 
downwards,  in  a  very  extraordinary  manner,  and  I  have  seen  it 
under  almost  exactly  similar  circumstances.  My  specimen  was 
stationary,  clinging  (one  could  not  say  reclining)  head  downwards, 
about  30  feet  from  the  ground,  to  a  large  bare  trunk,  which  rose  almost 
perpendicularly.  I  marvelled  at  the  tenacity  of  its  grip  in  such  a 
situation.  It  had  thrown  its  body  into  a  very  wide  S  across  the  limb, 
and  it  strikes  me  now  very  forcibly,  after  reading  Flower's  and  Shel- 
ford's  observations,  that  it  may  have  been  "  gathering  itself"  for  a 
leap.  The  enraptured  observer  will  be  even  more  captivated  with  the 
grace  and  agility  attending  its  movements  from  branch  to  branch, 
and  the  consummate  ease  with  which  it  will  scale  a  perpendicular 
trunk.  Its  flash-like  disappearance  aloft  without  apparent  effort  must 
be  witnessed  to  be  fully  appreciated.  I  very  much  doubt  whether 
any  snake  moving  along  the  flat  displays  greater  speed  than  this 
species  in  its  arboreal  environment. 

But  its  marvellous  attainments  do  not  end  here,  for  this  snake  is 
endowed  with  the  capability  to  spring,  or  "  fly  "  as  some  prefer  to 
call  this  jactatory  effort.  Here  one  is  forcibly  reminded  of  the 
eulogistic  terms  in  which  the  late  Professor  Owen  summed  up  the 
athletic  performances  of  these  limbless  creatures. 

He  says  :  "  They  can  outclimb  the  monkey,  outswim  the  fish,  out- 
leap  the  jerboa,  and  suddenly  loosing  the  coils  of  their  crouching 
spiral,  they  can  spring  into  the  air  and  seize  the  bird  upon  the 
wing." 

One  has  only  to  be  acquainted  with  Chrysopelea  to  realise  that 
Owen's  words  convey  no  fulsome  flattery. 

That  it  actually  can  spring  is  vouched  for  by  more  than  one  reli- 
able observer.  Flower*  in  1899  reported  having  seen  "  a  small  one, 
about  2|  feet  long,  take  a  flying  leap,  from  an  upstairs  window, 
downward  and  outward  on  to  a  branch  of  a  tree  and  then  crawl  away 
among  the  foliage.  The  distance  it  had  jumped  was  measured,  and 
found  to  be  nearly  8  feet." 

Curiously  enough  in  the  very  month  (May)  and  year  (1899)  when 
this  record  of  Flower's  was  published,  Mahon  Daly  wrote  from 
Siam  reporting  his  having  witnessed  a  similar  feat.  His  letter  appeared 
in  Vol.  XII,  page  589,  of  this  Journal,  and   though   he  could   not 

*  Proc.  Zool.  Soc.  Loud.,  1899,  p.  684. 
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identify  the  snake  he  said  that  he  and  his  Kareen  interpreter  saw  a 
snake,  "  about  2\  feet  long,  sail  from  a  very  high  tree  on  one  side  of 
the  road  to  a  lower  one  the  opposite  side." 

In  confirmation  of  these  very  extraordinary  acrobatic  feats  which 
I  have  no  doubt  many  might  be  inclined  to  disbelieve  is  the 
report  made  by  Shelford  of  similar  performances  *  This  observer 
relates  that  three  native  witnesses  in  Sarawak  made  a  similar  statement 
on  three  different  occasions  independently  of  one  another,  and  at 
considerable  intervals  of  time. 

This  was  to  the  effect  in  each  case  that  the  snake  had  been  seen  to 
"  fly  "  from  some  height  to  the  ground  beneath.  In  all  cases  the 
snake  was  reported  to  have  kept  its  body  rigid  during  this  feat,  and 
to  have  met  the  ground  at  an  oblique  angle.  In  one  case  the  snake 
proved  to  be  Chvysopelea  omata,  in  the  second  instance  a  snake  of 
the  same  genus,  viz.,  C.  chrysochlora,  and  in  the  third  Dendropliis 
pictus. 

Shelford  calls  attention  to  the  fact  that  all  these  snakes  are  alike 
in  the  peculiar  ridged  condition  of  their  belly  shields,  and  he  made 
experiments  to  ascertain  the  truth  of  these  reports.  He  says  :  "  A  speci- 
men of  Chrysopelea  omata  was  taken  to  a  height  of  fifteen  to  twenty 
feet,  and  allowed  to  fall  several  times:  after  one  or  two  false  starts 
the  snake  was  felt  to  glide  from  the  experimenter's  hands,  straighten- 
ing itself  out,  and  hollowing  in  the  ventral  surface  as  it  moved,  and 
it  fell  not  in  a  direct  line  to  the  ground,  but  at  an  angle,  the  body 
being  kept  rigid  the  whole  time  *  *  *.  If  the  snake  was  thrown 
up  into  the  air,  it  seemed  unable  to  straighten  itself  out ;  it  had  to  be 
launched,  so  to  speak,  from  the  hands  in  order  to  induce  it  to  assume 
the  rigid  position." 

He  implies  therefore  that  these  "  flights  "  are  not  accidental  falls 
but  deliberate  voluntary  efforts,  and  suggests  that  the  hollowing  of  the 
belly  between  the  two  ventral  ridges  may  act  mechanically  after  the 
manner  of  a  parachute,  impeding  the  action  of  gravity,  and  buoying 
up  the  creature  so  as  to  reduce  the  momentum  with  which  it  would 
strike  the  ground.  He  illustrates  this  point  by  comparing  the  fall 
of  a  piece  of  bamboo  bisected  longitudinally,  and  the  concave  face 
downwards,  with  that  of  a  piece  of  bamboo   in   its   cylindrical   form. 

*  Proc.  Zool.  Soc.  Lond.,  1906.  p.  227. 
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In  the  former  case  the  descent  is  retarded.  I  prefer  the  use  of  the 
term  "  springing  "  to  that  of  "  flying  "  in  describing  these  feats.  Its 
only  rivals  in  acrobatic  and  scansorial  achievements  are  the  tree 
snakes  of  the  genera  Dendropliis  and  Dryophis* 

Breeding.—  Our  information  on  this  point  is  scanty.  Evans  and  I 
obtained  one  in  May  with  ovarian  follicles  impregnated,  one  in  June 
with  9  eggs  in  the  abdomen,  and  a  small  specimen,  length  not  noted, 
believed  to  be  a  hatchling  in  June.  These  were  all  obtained  in 
Rangoon.  Since  these  specimens  were  recorded  in  this  Journalf, 
Evans  acquired  a  specimen  from  Hanthawaddy,  Lower  Burma,  in 
June  containing  11  eggs  ;  and  a  brood  of  6  young  in  June  in 
Rangoon. 

It  is  clearly  from  the  above  notes  not  a  very  prolific  species. 

The  measurements  of  the  eggs  were  not  recorded. 

The  young  in  the  brood  recorded  by  EvansJ  measured  from  4^ 
to  6  inches  in  length. 

It  is  not  known  whether  this  snake  is  oviparous  or  viviparous. 
Without  being  too  positive  I  am  inclined  to  think  that  the  eggs  I 
extracted  "  ex  abdomina  "  contained  embryos  in  a  very  early  stage 
of  development. 

This  snake  grows  9  or  more  inches  each  year,  so  that  the  specimens 
reported  by  Evans  13^  and  11  inches  long  in  August  were  the  previ- 
ous year's  production. 

My  smallest  prospective  mother  was  3  feet  7  inches  long  in  June 
and  therefore  in  her  5th  year. 

Distribution. — This  is  very  extensive,  ranging  as  it  does  between  the 
western  shores  of  India  on  the  extreme  West,  through  the  Malayan 
regions  (continental  and  insular),  South  China  to  the  Philippines  in 
the  extreme  East. 

So    far    as    the    Indian    Peninsula    is    concerned     its    distribution 

is  peculiar,   and   very  interesting.     It  is  only  found   in  a  small  tract 

of    country  in    the  southern   part    of    the    Malabar   Coast,   and   in 

Eastern  Bengal.     The  accompanying   maps  show  the  exact  localities 

where  it  has  been  met  with. 

In  Ceylon  it  is  not  very  uncommon,  I  met  with  more  than  one  spe- 
cimen in  a  four  years'  residence  though  not  at  that  time  a  collector  of 

*  For  further  remade  on  fiying  emkes  sea  post-srript.  f  Vol.  XIII,  p.  614. 

\  Vol.  XVI,  p.  170. 
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snakes.  It  is  referred  to  by  Ferguson,  Haly,  and  Willey  from  the 
plains.  Mr.  E.  E.  Green  tells  me  he  has  never  heard  of  it  in  the 
hills  in  that  Island,  i.  e.  above  about  1,500  feet. 

It  is  a  fairly  abundant  species  throughout  the  Malayan  Region, 
and  extends  throughout  Burma.  In  many  parts  of  Lower  Burma  it 
is  a  common  snake  (Rangoon,  Pegu,  etc.).  In  the  extreme  south  of 
this  Province  it  has  been  recorded  from  Mergui  and  Tavoy  Island 
(Sclater).  Captain  Lloyd,  I.M.S.,  captured  a  specimen  on  Sandoway 
Island  which  I  have  already  referred  to.  To  the  east  of  this  Province 
Sclater  has  recorded  it  from  Moulmein,  and  Evans  and  I  had  speci- 
mens sent  to  us  bv  Colonel  Bingham  from  the  Southern  Shan  States. 
The  British  Museum  has  a  specimen  from  the  same  donor  from  the 
Ruby  Mines,  but  it  appears  to  be  uncommon  in  that  part,  for  at 
Mogok  Mr.  Hampton  tells  me  he  has  had  no  specimen  in  a  9-years' 
residence. 

From  Burma  it  extends  to  the  North,  through  Assam,  and  across 
the  Brahmaputra  into  the  Eastern  Himalayas,  and  in  a  westerly 
direction  into  Eastern  Bengal,  where  its  exact  limits  are  somewhat 
uncertain. 

It  occurs  within  the  Gangetic  Delta  (Calcutta  and  Barisal)  and  it  is 
probable  that  its  western  boundary  is  defined  by  the  Hoogly  and 
Teesta  rivers. 

It  has  not  as  yet  been  recorded  from  the  Andamans  or  Nicobars, 
but  Annandale  refers  to  a  specimen  taken  on  Narcondam  Island  by 
Major  Anderson.* 

Explanation  of  Map. 

1.  Karwar. — Phipson.     Bombay  Nat.  Hist.  Soc.  Collection. 

2.  Malabar. — British  Museum  and  Jerdon.     (Jourl.,  Asiat.  Soc, 

Bengal,  Vol.  XXII,  p.  529.) 

3.  Travancore. — Ferguson.  Plains  and  Hills.     (Jourl.,  Bom.  Nat. 

Hist.  Soc,  Vol.  X,  p.  74:.) 
Millard.     Courtallau  in  the  Hills.     (In  epistola.) 
Sclater.     List,  Snakes,  Ind.  Mus.,  Calcutta,  1891. 

4.  Nilgiri  Hills. — Kinloch.  Kotagiri,  5,700  feet,  rare  ;  Kulhatty,t 

5,400  feet.  Bombay  Nat.  Hist.  Soc.  Collection. 

•  Jourl.,  A.".  8oc\  Bengal,  Vol.  XL,  p.  422. 
t  Mr.  Kinloch  tells  me  there  are  two  places  called  Kulhatty  in   the  Nilgiris — one  near 
Kotagiri,  6,500  feet;  another,  5,400  feet. 
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5.  Anamallay  Hills. — Thurston.  In  Madras  Museum.  (In  epistola.) 

Beddome.     In  British  Museum  Collection. 

6.  Ceylon. — Haly,  Ferguson,  Willey.  British  Museum  Collection. 

7.  Calcutta. — Sclater.     In  Indian  Museum,  Calcutta. 

8.  Barisal. — Bombay  Nat.  Hist.  Soc.  Collection. 

9.  Garo  Hills. — Sclater.     Indian  Museum,  Calcutta. 

10.  Khasya  Hills. — Sclater.     Indian  Museum,  Calcutta. 

11.  North  Cachar. — Annandale.     Indian  Museum,  Calcutta. 

12.  Naga    Hills. — Sclater.       Samaguting,    2,000    feet.      Indian 

Museum,  Calcutta. 

13.  Nazira. — Sclater.     Indian  Museum,  Calcutta. 

14.  The  Dooars. — Millar.   (In  epistola.)   Specimens  in  St.  Joseph's 

College  Museum,  Darjeeling. 

15.  Darjeeling. — Stoliczka.     (Jourl.,  As.  Soc,  Bengal,  Vol.  XL, 

p.  422.) 
Description, — Rostral.  Touches  6  shields  ;  the  sutures  formed  with 
the  anterior  nasals  are  twice  or  nearly  twice  those  formed  with  the 
internasals.  Tnternasals. — A  pair  ;  the  suture  between  them  about 
two-thirds  the  suture  between  the  prefrontal  fellows  ;  subequal  to 
or  rather  less  than  the  internaso-prgefrontal  suture.  Prefrontals. — A 
pair  ;  the  suture  between  them  subequal  to,  or  rather  greater  than 
the  prsefronto-frontal  suture  ;  in  contact  with  internasal,  postnasal, 
loreal,  prseocular,  supraocular  (usually)  and  frontal.  Frontal. — Touches 
6  shields ;  the  supraocular  sutures  about  three  times  the  fronto- 
parietals, and  about  twice  the  fronto-prsefrontals.  Supraoculars. — 
Length  equal  to,  or  nearly  equal  to  frontal ;  breadth  one-third  or 
more  greater  than  the  frontal,  at  a  point  opposite  middle  of  eyes. 
Nasals.  — Divided  ;  in  contact  with  the  1st  and  2nd  supralabials. 
Loreal. — One  ;  longer  than  broad.  Prceoculars. — One  ;  sometimes 
touching  the  frontal.  Postoculars — Two.  Temporals. — Two  small 
anteriorly  ;  the  lower  in  contact  with  the  7th  and  8th  supralabials 
(sometimes  Gth  also).  Supralabials. — 9  or  10 ;  the  5th  and  6th 
touching  the  eye  usually  (in  Burmese  specimens),  sometimes  the 
4th  also.  Sublinguals. — Two  pairs  ;  the  posterior  rather  larger,  and 
in  contact  with  the  5th  and  6th  infralabials  usually.  Infrala- 
bials. — The  first  meet  to  form  a  suture,  half  or  less  than  half 
that  between  the  anterior  sublinguals ;  the  6th  largest  usually 
(rarely    5th    or    7th)    broader    than    the    posterior    sublinguals    and 
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in  contact  with  two  scales  behind.  Scales. — Two  heads  lengths 
behind  head  17;  midbody  17;  two  heads  lengths  before  vent 
13.  Absorption  from  17  to  15,  the  4th  row  above  the  ventrals 
is  absorbed  into  the  adjacent  row  above  or  below;  from  15  to 
13  the  two  rows  below  the  vertebral  coalesce.  Vertebral  row 
not  enlarged,  or  modified.  Costals  not  oblique.  The  last  row  en- 
larged.  Keels  absent,  or  very  faint  in  a  few  median  rows  at  back  of 
body  only  ;  when  present  cease  in  the  sixes  or  fours  of  the  supracau- 
dals.  Apical  pits  present.  Ventrals. — 200  to  238  (Boulenger),  broad, 
the  last  costal  row  only  partially  seen  on  each  side  when  specimen 
laid  on  its  back.  A  sharp  keel  on  each  side  and  corresponding  notch 
in  the  free  edge  of  the  shield.  The  last  ventral  divided  like  the 
anal  (Boulenger  says  sometimes,  but  I  have  never  seen  an  exception), 
and  occasionally  the  penultimate  also.  Subcaiidals. —  97  to  144. 
Keeled  and  notched  similarly  to  the  ventrals.     Anal. — Divided. 

Dentition. — Maxillary  teeth  20  to  22,  subequal,  the  last  three  a 
little  longer,  and  grooved  ;  anterior  mandibular  teeth  longest. 
(Boulenger.) 

FLYING  SNAKES. 

A  Postscript. — At  the  present  day  there  is  a  great  tendency  to 
discredit  any  strange  stories  handed  down  to  us  from  our  forefathers. 

A  certain  section  of  the  public,  not  without  some  reason  however, 
openly  scoffs  at  improbable  stories,  especially  in  connection  with 
snakes,  the  size  of  tigers,  and  other  game,  fish,  etc.,  knowing  the 
tendency  of  men  to  exaggerate. 

Many  a  truth  is  repudiated,  mentally  if  not  verbally,  tacitly  scoff- 
ed at  and  relegated  to  the  level  of  a  "  good  story  ''  or  a  "  traveller's 
yarn". 

Certainly  many  travellers  in  the  past  and  sportsmen  of  to-day  are  to 
blame  for  this  incredulity.  There  is  no  doubt  however,  that  Nature  is 
abundantly  more  subtle,  and  prolific  in  manifestations  which  are 
little  short  of  miraculous  than  is  man's  inventive  genius,  which  is 
dwarfed  by  comparison. 

Many  of  the  incredulous  school  upon  enlarging  their  minds  have 
to  acknowledge  themselves  in  error.    A  quotation  such  as  that  I  have 
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made  use  of  in  my  paper  from  the  late  Professor  Owen,  emanatin  g 
from  a  less  worthy  source,  would,  I  feel  sure,  evoke  scepticism,  and 
derision  from  many. 

The  fact  that  we  must  acknowledge  that  there  are  such  creatures  as 
"  flying  snakes  "  at  the  present  day  will  doubtless  make  many  who 
learn  this  for  the  first  time  recall  allusions  to  such  beings  in  the  Bible, 
and  it  may  interest  them  to  discuss  the  belief  in  such  among  the 
ancients,  and  subsequently. 

The  two  allusions  to  "  flying  serpents ';  in  the  Bible  occur  in 
Isaiah. 

In  the  original  the  Hebrew  word  used  is  "  saraph  "  in  both  places, 
and  it  is  translated  as  "  fiery  flying  serpent". 

The  same  word  occurs  in  Numbers*  (Chap.  XXI,  verse  6)  in  its 
plural  form  "  seraphim,"  but  is  here  translated  simply  as  "  fiery 
serpent." 

The  first  allusion  (Chap.  XIV,  verse  29)  reads  as  follows  : — "  Re- 
joice not  thou,  whole  Palestina,  because  the  rod  of  him  that  smote 
thee  is  broken:  for  out  of  the  serpent's  root  shall  come  forth  a  cock- 
atrice, and  his  fruit  shall  be  a  fiery  flying  serpent." 

The  second  reference  (Chap.  XXX,  verse  6  j  reads  as  follows: — "The 
burden  of  the  beasts  of  the  South:  into  the  land  of  trouble  and  anguish, 
from  whence  come  the  young  and  old  lion,  the  viper  and  fiery  flying- 
serpent,  they  will  carry  their  riches  upon  the  shoulders  of  young 
asses,  and  their  treasures  upon  the  hunches  of  camels,  to  a  people  that 
shall  not  profit  them." 

Isaiah  describes  the  seraphim  as  follows  (Chap.  VI,  verse  2  ): — 
"  Each  one  had  six  wings  ;  with  twain  he  covered  his  face,  and  with 
twain  he  covered  his  feet,  and  with  twain  he  did  fly." 

Chamber's  Encyclopaedia  says  of  them  that  they  were  "  celestial 
beings  on  either  side  of  the  throne  of  Jehovah,  seen  in  prophetic 
vision  by  Isaiah,  and  by  him  alone."  The  first  allusion  (Chap.  XIV) 
refers  obviously  to  these  mythical  celestial  beings,  in  association  with 
and  in  fact  the  progeny  of  another  fabulous  being,  the  cockatrice 
which  the  late  Canon  Tristram  says  was  a  creature  supposed  to  be 
hatched  by  a  cock  from  serpent's  eggs  and  so  represented  as  a  dragon 
with  a  cock's  head.  It  was  called  also  "  basilisk,"  or  crested  serpent. 
The  second   reference  (Chap.  XXX)   has  far  greater  interest  to    the 

•  Encyclopaedia  Britta  uca. 
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naturalist,   because    the    passage   refers   to  other  creatures  known   to 
exist,   which  have  been  identified  with    familiar  present  day  forms. 

The  context  (viz.,  the  first  7  verses  of  Chapter  XXX)  shows  that 
the  country  referred  to  as  "  the  land  of  trouble,"  etc.,  is  Egypt.  The 
lion  [Felis  leo)  is  a  typically  African  animal,  and  doubtless  occurred 
in  Egypt  in  the  days  when  Isaiah  wrote. 

The  viper  referred  to,  there  is  little  doubt,  is  the  Echis  carinata,  so 
common  in  India,   and   ranging  into   Egypt   among  other   parts  of 
Northern   Africa.     The  Hebrew  word    in  the  original  is  "  Epheh  ' 
which  the  late    Canon  Tristram    identified  as    Echis   arenicola  of  the 
present  day,  an  earlier  name  for  E.  carinata. 

The  resemblance  between  this  Hebrew  word  and  "  A  fas  ",  which 
is  in  common  use  in  parts  of  India  for  the  same  snake  (Delhi),  is  note- 
worthy.! 

the  "  Saraph  "  used  in  a  passage,  which  clearly  refers  to  present- 
day  well-known  forms  like  the  lion,  and  the  echis,  leads  one  to  infer 
that  the  creature  made  reference  to  was  an  equally  well-known 
inhabitant  of  Egypt. 

Now  the  fact  that  the  word  "  Saraph  "  in  both  references  in  Isaiah 
is  translated  in  the  present  version  of  the  Bible  as  "  fiery  flying 
serpent,"  whilst  the  same  word  in  Numbers  is  translated  as  "  fiery 
serpent,"  raises  the  question  which  of  these  two  renderings  is  correct. 

The  Encyclopedia  Brittanica  says  if  it  has  a  Hebrew  etymology 
it  must  signify  "  burning  ones  "  (  "  consuming  "  not  "  fiery  "),  and 
again  "in  Num.  XXI,  6,  the  word  "Seraphim"  is  used  of  a  kind 
of  serpents  not  "  fiery  serpents  "  but  burning,  i.e.,  "  poisonous  ones." 
From  this  it  appears  that  there  is  no  confirmatory  evidence  of  the 
existence  of  flying  snakes  in  the  Hebrew  version  of  the  Bible. 

It  appears  probable  that  the  fiery  serpent  referred  to  was  a  poison- 
ous snake  so  called  from  the  burning  pain  attending  its  bite. 

It  is  extremely  interesting  in  the  discussion  of  flying  snakes  to  read 
what  Herodotus  wrote  nearly  500  years  before  Christ. 

Herodotus  (born  between  490  and  480  B.C.)  wrote:  "  Arabia  is  the 
last  inhabited  country  lying  to  the  southward,  and  the  only  region 
which  produces  frankincense,  myrrh,  cassia,  and  redenum.  All  those 
things'the  Arabians  gather  with  some  difficulty,  myrrh  only  excepted. 

+  I  notice  that  the  Cyclopedia  of  India  (Vol.  V.,  page  227)  gives  "  Aphah"  as  Hebrew  and 
(i  Afa  "  and  "  Afai"  a9  Arabic  words  for  a  "  snake  "  without  specifying  further. 
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They  collect  the  frankincense  by  burning  styrax,  which  the  Phoeni- 
cians export  into  Greece,  for  flying  serpents,  small  of  body  and  with 
variegated  skins,  guard  the  trees  which  bear  the  frankincense,  a  great 
number  round  each  tree  :  as  for  vipers  they  are  found  in  all  parts  of 
the  world,  but  flying  serpents  are  found  in  thick  swarms  in  Arabia, 
and  nowhere  else,  and  therefore  they  appear  to  be  very  numerous." 

Pliny  the  Elder  (born  A.D.  23,  died  79)  mentions  serpents  that 
twirl  themselves  by  the  tail  to  a  branch  of  one  date  tree,  and  so 
spring  to  the  branches  of  another  ;  and  says  the  Arabs  call  them 
"  flying  serpents."  This  seems  to  me  quite  likely  in  the  face  of  what 
we  know  at  the  present  day,  if  we  allow  for  a  certain  inaccuracy  in 
the  observation.  A  snake  that  jumped  to  another  branch  would 
largely  depend  upon  its  tail  to  secure  its  hold.  It  would  certainly 
wreath  it  round  the  branch  upon  which  it  alighted,  if  in  any  danger 
of  falling,  pending  having  regained  its  "  foothold."  This  use  of  the 
tail  might  easily  have  been  misunderstood,  and  conceived  in  the 
light  of  a  spring,  and  its  recoil.  Calmet  (Augustine)  the  Benedictine 
(born  1672,  died  1757)  refers  to  the  "  Seraph"  a  "  flying  serpent,  the 
only  one  that  has  wings."  "  Its  wings  are  not  feathers,  like  the 
wings  of  birds,  but  rather  like  those  of  bats",  and  he  says  "  when  the 
Arabian  goes  to  gather  the  aromatic  reed,  or  cassia,  of  which  these 
serpents  are  very  fond,  they  cover  all  their  heads,  except  their  eyes, 
with  skin,  to  secure  themselves  from  the  bite  of  the  serpent,  which 
is  very  dangerous." 

This  reads  very  like  a  distortion  of  the  truth  in  a  zealous  attempt 
to  reconcile  fact  with  dogma.  The  detailed  anatomical  peculiarities 
given  by  Calmet  refer  to  some  creature  obviously  not  a  snake,  though 
it  might  be  a  flying  lizard.  It  is  to  be  noted,  however,  that  the  flying 
lizards  (Draco)  do  not  occur  as  far  West  as  Arabia. 

Admiral  Lord  Anson  (born  1697,  died  1762)  mentions  "  flying 
serpents  in  the  Island  of  Quibo,  which  darted  themselves  from  the 
boughs  of  trees  upon  man  and  beast  but  were  without  wings." 

Niebuhr  (born  1733,  died  1815),  who  published  the  Natural  History 
notes  of  his  friend  and  fellow-traveller  P.  Forskal,  refers  to  "  flying 
snakes"  in  a  strain  similar  to  that  of  Pliny ;  and  Parkhurst,  the  great 
biblical  scholar  (born  1728,  died  1797)  suggested  that  the  snakes 
alluded  to  by  these  authorities  might  be  the  same,  or  allied  forms  to 
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those  mentioned  in  the  Bible  in  Isaiah.  I  think  however  my  forego- 
ing remarks  show  the  first  reference  purely  metaphorical,  and  the 
second  though  obviously  literal,  a  hyperbolic  and  unwarrantable 
misinterpretation.  What  the  snakes  are  or  were  which  were  known 
tc  the  Arabians  as  flying  snakes  must  remain  a  matter  of  speculation. 
None  of  the  genera  which  furnish  the  "  flying  snakes  "  of  the  present 
day  that  are  known  as  such,  occur  in  Arabia,  but  I  see  no  reason  why 
similar  saltatory  feats  should  not  be  performed  by  other  tree  snakes 
known  to  inhabit  that  region. 
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ON  THE  GENERIC  POSITION  OF  THE  GROUPS  OF  SQUIR- 
RELS TYPIFIED  BY  "SCIURUS"  BERDMOREI  AND 
PERNYI  RESPECTIVELY,  WITH  DESCRIPTIONS 
OF  SOME  NEW  ORIENTAL  SPECIES. 

BY 

Oldfield   Thomas. 

In  determining  a  long-nosed  Formosan  squirrel  of  the  pemyi 
group  I  have  had  occasion  to  study  the  generic  relationship  of  each 
of  the  different  forms  that  have  of  late  years  been  included  in  the 
genus  Funambuhts,  and,  as  might  be  expected  from  Dr.  Forsyth 
Major's  descriptions  of  their  teeth  in  his  classical  work  on  the 
subject,*« I  find  that  several  different  groups  should  be  recognized  as 
distinct  genera. 

Already  something  has  been  done  by  other  authors  in  this  direc- 
tion, and  the  genera  Rhinosciurus,  recognized  for  the  species  laticau- 
dattis  and  its  ally  tupaioides,  Laria  for  insignis  (with  which  goes  hosei), 
Tamiops  for  maeelellandi  and  Sciurotamias  for  davidianus  (+  conso- 
brinus).  In  addition,  I  would  suggest  that  generic  rank  should  be 
accorded  to  the  two  following  groups.  I  do  not  propose  to  describe 
hem  in  great  detail,  as  particulars  about  their  skulls  and  teeth  have 
already  been  published  by  Dr.  Major. 

Menetes,  gen.  nov. 

Skull  of  the  rounded,  upwardly  convex  "  Xenix  "  type,  approxi- 
mately of  the  same  character  as  in  Laria  and  the  African  Funisciurus. 

Teeth  more  or  less  hypsodont,  the  valley  between  the  transverse 
crests  deeply  excavated,  so  that  the  teeth  soon  wear  into  a  character- 
istic horseshoe  pattern.  P3  proportionally  well  developed  and 
standing  but  little  inward  of  the  centre  of  the  tooth-line. 

Range. — Burma,  Siam,  and  Malay  Peninsula. 

Type. — Menetes  berdmorei  (Sciurus  berdmorei,  Bly.). 

Zetis,  gen.  nov. 

Frontal  region  comparatively  flat,  as  in  Sciurus :  to  which  this 
genus  would  appear  to  be  more  nearly  allied  than  to  Funambidus. 
Muzzle  very  much  elongated,  the  distance  from  the  tip  of  the 
nasals  to  the  point  at  which  the  premaxillo-maxillary  suture  mounts 

•  P.  Z.  S.  1893..  p.  189. 
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on  to  the  upper  surface  of  the  skull  more  than  the  interorbital 
breadth  ;  lateral  profile  lines  gently  sinuous,  without  sharp  concavity 
at  the  point  above  mentioned  or  strong  shoulder  at  the  front  end  of 
the  zygoma.     Postorbital  processes  small. 

Teeth    brachvodont,    with    low    ridges.     P3    small    in    proportion 

to  jD4. 

Range. — S.  China  and  Formosa,  Himalayas,  Burma,  Malay 
Peninsula  and  Borneo. 

Type. — Zetis  rufigenis  (Sciurus  ruftgenis,  Blanf.) 

Other  species  :  lokriah,  Hodgs.,  pernyi,  M.  Edw.,  everetti,  Thos., 
pyrrhomerus,  Thos.,  and  the  Formosan  species  described  below. 

Within  the  genus  there  is  considerable  variation  in  the  deve- 
lopment  of  the  snout,  Z.  pyrrliomerus  having  the  longest  and  Z. 
lokriah  the  shortest. 

This  has  been  long  recognized  as  a  natural  group,  but  has  been 
assigned,  I  now  think  wrongly,  to  Funambulus,  as  it  would  really 
seem  to  be  a  long-nosed  ally  of  true  Sciurus. 

It  would  therefore  have  no  close  relationship  to  the  other  long- 
nosed  Oriental  form,  Rhinosciurus,  which  seems  to  be  a  member  of 
the  Xerine  series  of  genera,  and  has  teeth  remarkably  like  those  of 
Menetes. 

In  order  to  assist  other  workers  in  the  generic  reference  of 
the  different  species  of  Oriental  squirrels  I  give  the  following  table, 
which  shows  the  prominent  species,  including  those  mentioned  under 
Sciurus  by  Blanford,  Hose,  and  Anderson,  sorted  according  to  the 
modern  genera.  But  I  have  not  attempted  to  enumerate  all  the 
more  recently  described  species,  as  so  many  are  mere  variants  of  the 
prominent  species  included  in  the  table. 

Ratufa  bicolor.  Sciurus  caniceps. 

gigantea.  castaneoventiis. 

indica.  chineusis. 

macrourus.  concolor. 

melanopepla.  erythraeus. 

nanogigas.  ferrugineus. 

notabilis.  ■ finlaysoni. 

Sciurus  alstoni.-f  fraterculus. 

atrodoisali.s.  gordoni. 

brookei.  griseimanus. 

\  Sarasinorum,  Meyer,  is  probably  a  synonym  of  alstoni,  Andeison. 
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Sciurus  haringtoni. 

hippurus. 

■  jentinki. 

leucomus. 

lokrioides. 

•  lowii. 

melanogaster. 

modestus. 

•  notatus. 

■  phayrei. 

philippinnesis. 

prevostii. 

pryeri. 

pygerythrus. 

quinquestriatus. 

-  rosenbergi. 
■  rubriventer. 

steerei. 

teauis. 

Glyphotes  simus?. 
Tamiops  macclellandi. 


Zetis  eve.cetti. 

lokriab. 

owstoni. 

pernyi. 

pyrrhomerus. 

rufigenis. 

Funambulus  layardi. 

palmarum 

pennanti. 

sublineatns 

tristriatus. 

Laria  hosei. 


insignis. 
niobe. 


Sciurotamias  davidianus. 
Menetes  berdmorei. 
Rhinosciurus  laticaudatus 
Reithrosciurus  macrotis 
Nannosciurus  concinnus 

exilis. 

melanotis. 

whitehead!. 


The  three  following  Oriential  squirrels  appear  to  be  new  : — 

Sciurus    stevensi,  sp.  n. 

A  squirrel  like  S.  atrodorsalis  when  without  the  black  dorsal  patch, 
out  with  a  blue-grey  belly. 

Size  about  as  in  atrodorsalis.     General  colour  above  almost  exactly 
of  the  warm  grizzled  fulvous  grey  characteristic  of  the   specimens   of 
atrodorsalis  in  which  the  black  on  the  back  is  not  developed.     Under 
surface  and  inner  side  of  limbs  bluish  grey  (approximately  plumbeous 
of   Ridgway),    a    colour   not   found    among   the  many  variations  of 
atrodorsalis.     Head  concolorous  with  back  or  a    little    greyer.     Ears 
short,  their  backs  covered  with  rather  long  hairs,  which  are   blackish 
in  one  specimen,  grey  in  the    other  ;  a    scarcely    perceptible    lighter 
postauricular  spot.     Hands  and  feet  light  grizzled  blue-grey.     Tail  in 
a    oeneral    way   like    back,    darkening    terminally,  the  hairs  (except 
those  at  the  extreme  tip)  ringed    with    huffy    or    fulvous    and    black, 
their  ends  with  distinct  white  terminal  or  subterminal  bands.     A  tuft 
at  the  extreme  tip  of  the  tail  wholly  black. 

Skull  much  like  that  of   S.    atrodorsalis,    but    with    more    delicate 
muzzle,  and  less  convex  in  the  interior  frontal  region. 
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Dimensions  of  the  type  (measured  in  the  skin)  : — 

Head  and  body  230  mm.  ;  tail  190  ;  hind  foot  (wet)  45;  ear  (wet) 
17. 

Skull  :  fronto-parietal  suture  to  nasal  tip  35-3  ;  zygomatic  breadth 
30;  nasals  15x6  9;  interorbital  breadth  17;  intertemporal  breadth 
17  ;  palatilar  length  21  ;  combined  length  of  p4  and  m1"?8,5.. 

Hab. — Beni-chang,  Abor-Miri  Hills,  northern  frontier  of  Upper 
Assam.     Alt.  4,000'. 

Type.— Adult  male.  B.M.  no.  7.  11.  26.  2.  Collected  19th  Feb- 
ruary, 1906,  by  Mr.  H.  Stevens. 

This  squirrel  seems  alone  to  resemble  the  non-black-backed  ex- 
amples of  S.  atrodorsalis,  but  that  species  is  found  in  a  very  different 
area,  far  to  the  south  of  the  present  locality,  and  is  distinguishable  by 
its  differently  coloured  belly.  I  have  named  the  new  form  after  its 
collector,  Mr.  Stevens,  who  is  one  of  the  very  few  people  who  have 
obtained  any  zoological  specimens  in  the  inaccessible  and  dangerous 
region  to  the  north  of  Assam. 

Sciurus  pryeri  inquinatus,  subsp.  n. 

Similar  to  true  pryeri  in  all  important  respects  except  that  the 
under  surface  and  inner  sides  of  the  limbs,  instead  of  white,  are  uni- 
formly pale  rufous  (rather  darker  than  "  vinaceous-cinnamon  "  of 
Bidgway).  The  dorsal  colour  is  rather  more  vivid  than  in  pryeri, 
owing  to  the  reduction  of  the  black  rings  on  the  hairs.  Lips  and 
chin  grey,  interramia  and  throat  rather  more  yellowish  than  the 
rufous  belly. 

Dimensions  of  the  type  (taken  on  skin) : — 

Head  and  body  267  mm. ;  tail  238  ;  hind  foot  (wet)  58  ;  ear  (wet) 
17. 

Skull  :  interorbital  breadth  18 ;  palatilar  length  25 ;  length  of 
upper  tooth-series,  exclusive  of  p3,  9-6. 

Hab. — Lawas  River,  western  border  of  British  North  Borneo. 
Type. — B.M.  no.  1,  8.  25.  1.       Collected  and  presented  by  the  late 
J.  S.  Jameson,  Esq. 

In  spite  of  the  very  conspicuous  difference  involved  by  the  change 
of  the  belly-colour  from  white  to  rufous,  I  only  make  this  a  sub- 
species, as  one  of  the  Museum  examples  of  pryeri  has  a  slight  fulvous 
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blush  on  its  under  surface,  thus  showing  a  tendency  to  intergradation 
in  this  character. 

Zetis  owstoni,  pp.  n. 

Most  nearly  allied  to  Z.  lokriah,  but  larger  and  darker  coloured. 

General  colour  above  uniform  dark  finely  grizzled  olivaceous,  the 
head,  body,  and  limbs  being  all  of  much  the  same  tone,  though  the 
tips  of  the  digits  are  blackish.  Under  surface  broadly  and  con- 
spicuously washed  with  yellow  or  orange,  the  bases  of  the  hairs  slaty  ; 
in  the  anal  region  this  colour  passes  into  a  ferruginous  patch,  as  in 
several  of  the  other  species.  Back  of  ears  with  dull  whitish  hairs, 
not  forming  a  prominent  patch.  Tail-hairs  for  the  greater  part  of 
their  length  finely  ringed  with  dull  bufFy  or  orange,  their  ends  with 
a  broad  subterminal  band  of  black  and  a  white  tip. 

Skull  with  a  very  long  muzzle,  not  equalling  that  of  Z.  pyrrho- 
merus  in  this  respect,  but  coming  next  after  it,  the  only  other  squirrel 
with  a  longer  snout  being  Rhinosciurus  laticaudatus. 

Dimensions  of  the  type  (measured  on  the  skin)  : — 

Head  and  body  235  mm. ;  tail  165  ;  hind  foot  (wet)  47  ;  ear 
(wet)  23. 

Skull  :  greatest  length  54  ;  greatest  breadth  30  ;  nasals  18*3  X  6*1  ; 
interorbilal  breadth  14*5  ;  intertemporal  breadth  16*7  ;  palatilar 
length  23*5  ;  diastema  14  ;  combined  length  of  p*  and  m1_38'6. 

Hab. — Mt.  Arizan,  Central  Formosa. 

Type. — Old  female.  Original  number  63.  Collected  6th  Decem- 
ber, 1906,  by  native  hunters  for  Mr.  Alan  Owston,  of  Yokohama. 

This  distinct  squirrel  forms  an  interesting  addition  to  the  small 
genus  Zetis,  and  I  have  much  pleasure  in  naming  it  in  honour  of 
Mr.  Alan  Owston,  to  whom  so  much  of  our  knowledge  of  the  Japanese 
and  Chinese  faunas  is  due. 

It  would  seem,  as  with  certain  other  Formosan  animals,  to  be  more 

allied  to  the  Himalayan  than  to  the  Chinese  members  of  the  group, 

as  may  be  seen  by  the  following  rough  synopsis  of  the  species  of 

Zetis  : — 

A.    Tail  dully  coloured,  grizzled. 
a.  Belly -hairs  yellow  or  orange  terminally. 

a2.  Colour  grizzled  brown.    Nose  less  elongated lokriah. 

b2.  Colour  dark  olivaceous,     Nose  much  elongated...    owstoni. 
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b.  Belly  hairs  whitish  terminally. 

c2.  Tail-hairs  broadly  white-tipped.     A  rufous  patch 

on  base  of  tail  near  anus ,... pernyi. 

(P.  Tail-hairs  dully  orange-tipped.    'No  rufous  anal 

patch , • everetti. 

B.     Tail  rich  ferruginous  along  its  centre  below. 

c.  Cheeks  ferruginous.  Outer  side  of  hips  grizzled  brown,     rufigenis. 

d.  Cheeks  not  ferruginous.      A  brilliant  rufous  patch 

outside  hips pyrrhomerus. 
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THE  DRINKING  HABITS  OF  WILD  ANIMALS. 

BY 

Major  R.  G.  Burton,  Indian  Army. 

A  great  deal  of  misconception  appears  to  prevail  regarding  the 
drinking  habits  of  wild  animals  ;  partly  due,  no  doubt,  to  errors  which 
have  crept  into  works  on  natural  history,  and  have  so  been  perpetu- 
ated. It  would  be  well  if  the  truth  on  this  subject  could  be  cleared  up 
once  and  for  all,  and  in  this  matter  the  evidence  of  observant  sports- 
men will  be  of  the  greatest  value.  Many  old  myths  in  natural 
history  have  already  been  dissipated,  as,  for  instance,  that  regarding 
the  length  of  tigers,  of  which  we  read  in  an  old  edition  of  Chambers' 
Encyclopcedia—"  The  tiger  is  sometimes  fifteen  feet  in  entire 
length  to  the  tip  of  the  tail ;  an  instance  is  on  record  of 
eighteen  feet.  "  We  should  like  to  see  that  eighteen  footer  !  Chalk 
him  out  on  a  wall,  with  the  rest  of  him  in  due  proportion,  and  see 
what  he  looks  like  ! 

But  errors  in  a  work  of  natural  history  are  liable  to  be  handed  on, 
and  it  is  thus  that  many  misconceptions  are  perpetuated.  The 
standard  work  on  the  natural  history  of  the  Game  Animals  of  India 
will  undoubtedly  be,  for  some  time  to  come,  Mr.  Lydekker's  book,  of 
which  a  new  edition  has  recently  been  issued.  Indeed,  the  accumu- 
lated knowledge  presented  in  this  excellent  work  is  so  exhaustive,  that 
at  first  sight  it  would  appear  that  there  is  nothing  further  to  be  said 
on  the  subject.  But  Mr.  Lydekker  himself  notes  that  there  are 
differences  of  opinion  with  regard  to  the  drinking  habits  of  wild 
animals.  Whether  these  differences  of  opinion  really  continue  to 
prevail  among  competent  observers  is  a  question  that  remains  to  be 
decided. 

I  will  quote  a  few  paragraphs  from  Mr.  Lydekker's  book  before 
proceeding  to  discuss  the  matter  which  forms  the  subject  under 
review. 

Of  the  sambar  he  says : — "  Whether  they  require  water  every  day 
is  still  a  question  ;  but  it  is  well  known  that  they  are  frequently  in 
the  habit  of  travelling  long  distances  in  search  of  that  element." 

With  regard  to  the  nilgai  we  are  told  : — "  Nilgai  can  exist  with 
but  a  small  supply  of  water,  and  it  is  probable  that,  in  the  cold  season 
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at  least,  they  drink  only  every  second  or  third  day,  and  that  they 
could  go  for  a  considerably  longer  period  without  liquid." 

Again — "  Whether  black  buck  ever  drink  is  a  matter  on  which  there 
is  a  difference  of  opinion,  but  that  they  can  exist  without  taking 
liquid  seems  demonstrated  by  the  occurrence  of  a  herd  on  a  narrow 
spit  of  land  between  the  Chilka  Salt  lake  in  Orissa  and  the  sea,  where 
for  thirty  miles  the  only  fresh  water  obtainable  is  derived  from  wells. 
Exception  has  been  taken  to  this  statement,  and  the  suggestion  made 
that  there  may  be  irrigation  canals  or  troughs  of  water  used  for 
cattle.  The  spot  is,  however,  I  believe,  perfectly  barren.*  That 
there  is  nothing  improbable  in  the  statement  is  evident  from  the  fact 
that  several  kinds  of  antelopes  in  the  Kalahari  desert  of  South  Africa 
never  drink  for  at  least  many  months  in  succession." 

Of  the  chikara  Mr.  Lydekker  writes — "  Grass  and  the  leaves  of 
bushes  and  shrubs  form  its  chief  nutriment  ;  and  although  partial  to 
the  luscious  grass  growing  in  the  neighbourhood  of  water,  it  is  believ- 
ed by  some  observers  never  to  drink,  being  often  found  during  the 
hot  seasons  where  there  is  no  water  except  in  deep  wells.  Even  in 
places  where  water  is  found,  Dr.  Blanford  states  that  he  never  saw 
the  footprints  of  gazelles  among  those  of  animals  that  came  to  drink 
at  the  pools.  " 

I  approach  this  subject  in  no  controversial  spirit  but  with  the 
desire  that  a  question,  on  which  apparently  so  much  difference  of 
opinion  is  prevalent,  should  be  finally  cleared  up.  All  the  animals 
referred  to  in  the  above-quoted  extracts  are  common  in  many  parts  of 
India,  and  there  should  surely  be  no  difficulty  in  arriving  at  a 
definite  conclusion  with  regard  to  their  habits. 

I  may  state,  to  begin  with,  that  my  own  belief  is  that  all  animals 
drink  once  in  twenty-four  hours  at  least,  where  they  are  able  to  obtain 
ivater.  That  is  the  result  of  a  not  inconsiderable  experience  of  jungle 
life  extending  over  a  period  of  many  years.  At  the  same  time  my 
observations  have  been  almost  entirely  limited  to  the  Deccan  plateau, 
so  that  I  am  unable  to  answer  for  the  habits  of  wild  beasts  in  other 
parts  of  the  country. 

As  regards  the  sambar,  I  may  say  at  once  that  my  acquaintance 
with  this  animal  is  limited,  and  principally  dates  from  some  seventeen 


*  If  it  is  perfectly  barren,  what  are  the  wells  for  ? 
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years  back  ;  so  I  must  ask  for  information  from  more  competent 
observers.  I  believe  the  idea  that  sambar  drink  only  once  in  three 
days  was  first  given  expression  to  in  Sterndale's  Natural  History.  J 
recollect  being  in  camp  near  a  pool  of  water  in  the  Melghat  Forest  in 
the  hot  weather  of  1890,  when  sambar  came  daily  to  drink.  They 
drank  also  at  night.  But  it  is  impossible  to  say  whether  the  same 
animals  visited  the  water  each  day  or  night. 

The  nilgai  or  blue  bull,  I  can  say  definitely,  drinks  daily  in  the 
Deccan  and  in  the  cold  weather.  In  the  cold  season  of  1899-1900, 
I  encamped  on  two  occasions  close  to  a  village  in  the  vicinity  of 
which  there  were  very  few  of  these  animals.  There  were,  in  fact, 
one  herd  and  one  solitary  blue  bull,  and  no  more,  for  I  knew  the 
country  well.  The  season  was  one  of  drought,  all  the  water  in  the 
jungle  being  dried  up,  and  the  only  water  obtainable  was  in  irriga- 
tion channels  and  troughs  near  the  village,  to  which  these  and 
many  other  animals  used  to  resort  nightly.  This  was  proved  by 
their  tracks.  No  doubt  they  drank  at  night  owing  to  the  proximity 
of  the  water-supply  to  human  habitations.  In  the  hot  weather  I 
have  seen  a  herd  of  nilgai  pass  my  camp  on  their  way  to  drink  on 
two  successive  days  in  the  heat  of  the  day. 

When  we  come  to  the  black  buck,  we  are  on  more  certain  ground. 
There  can  surely  be  no  difference  of  opinion  "  whether  they  ever 
drink."  In  the  Deccan,  at  any  rate,  the  black  buck  is  addicted  to 
drink.  I  have  seen  herds  of  the  animals  trooping  down  to  the 
water  to  drink,  and  I  have  in  my  possession  a  photograph,  taken 
in  Rajputana,  showing  a  herd  at  water,  some  of  them  in  the  act  of 
drinking.  I  raised  this  question  in  the  columns  of  the  Asian  some 
seven  years  ago,  and  wrote  with  reference  to  the  Chilka  Lake  herd 
referred  to  by  Mr.  Lydekker — "  More  information  is  required  with 
regard  to  this  herd.  Are  there  not  troughs  or  irrigation  channels 
from  which  the  animals  can  obtain  water?" 

My  query  brought  forth  a  reply  from  a  gentleman  who  wrote, 
under  the  pseudonymn  of  "  The  Judge":—"  As  to  the  special  tract 
from  which  I  write,  they  have  an  ample  supply  of  fresh  water  when- 
ever there  is  rain  about,  that  is  from  early  April,  when  showers  fall 
in  these  parts,  up  to  November,  when  they  cease.  I  visited  this 
morning  the  south-eastern  shores  of  the  Chilka    Lake,   and   on   the 
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plain  found  many  of  the  antelope  tracks,  but  bad  no  time  to  follow 
them  up  ;  a  native  with  me  saw  the  herd  two  or  three  days  back. 
This  locality  is  at  the  extreme  south  of  Bengal,  lat.  19"o0  N.  and 
long.  85'15.  Everywhere  in  the  plain  are  hollows  where  water  is 
now  and  constantly  standing  for  several  months  in  the  year  ;  there 
are  also  pools  among  the  sandhills  close  to  the  sea,  what  the  Telugu 
people  call  '  Dibbula,'  and  these  are  common  all  down  the  coast. 
Beside  these  sources  of  supply  there  are  also  paddy  fields  having 
water  now  *  in  them  and  a  flourishing  crop  on  them.  The  ordnance 
map  shows  the  land  occupied  by  them  at  the  present  day  to  have  been 
once  a  mere  swamp.  No  doubt  the  struggle  for  existence  has  caused 
them  to  be  reclaimed  and  cultivated.  Thus  the  antelope  of  these 
parts  have  plenty  of  water  for  the  present ;  they  are  no  doubt 
cousins  or  descendants  of  the  herds  which  are  or  were  common  about 
Puri,  50  miles  north  up  the  coast,  and  there  is  nothing  to  prevent 
their  migrating  there  periodically.  In  1840,  as  recorded  by  the 
then  Chaplain  of  Cuttack,  the  natives  used  to  spread  a  net  across  the 
strip,  where  it  was  narrow  enough  for  the  purpose,  and  drive  them 
into  it.  The  strip  is  now  too  wide  for  this  plan,  however  ;  still  it 
remains  to   be   seen  whether  there  is  a  water-supply  for  them  in  the 

hot  weather Why  should  not  antelope  swim  across  to   the 

mainland  for  a  drink  as  undoubtedly  do  the  spotted  deer  that  live  on 
the  Chilka  islands  ?  In  the  hot  weather  the  water  at  the  south  of  the 
lake  is  moved  up  to  the  north  by  the  strong  south  winds,  and  Sir  W. 
Hunter  records  in  his  '  Orissa  '  that  the  level  of  the  lake  is  at  the 
north  many  inches  higher  than  it  is  at  the  south  owing  to  this  con- 
tinuous pressure  of  air  on  it .1  do  not  know  if  antelope   swim,  but 

possibly  they  can  and  may  do  so  under  pressure  from  thirst  and  other- 
wise  At  all  events  the  antelope  at  the  southern  end  of  the  Chilka 

Lake  could  easily  obtain  fresh  water  by  going  southwards  over  the 
Presidency  boundary  where  the  lake  ends,  and  they  would  find  it 
beyond  their  strip.  Apparently,  then,  the  antelope  of  the  Chilka 
Lake  have  only  to  travel  in  order  to  obtain  water.f  And  as  there  are 
paddyfields,  perhaps  a  hot  weather  crop  is  raised  on  them,  as  it  is  in 
other  parts  of  the  country.  There  are  also  wells,  according  to  Mr. 
Lydekker's  own  showing.     As  there  are  wells,  they  are   presumably 

*  I  have  not  the  date  of  this  letter. 
t  Very  probably  there  are  seasonal  migratioua  to  keep  within  reach  of  water. 
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used  for  purposes  of  irrigation,  and  probably  for  filling  troughs  for 
cattle.  Perhaps  some  one  acquainted  with  the  tract  of  country  can 
furnish  information  on  these  points." 

My  query  also  resulted  in  a  letter  to  the  Asian  by  "  G.S.R.",  who 
I  think  may  be  recognised  as  one  of  the  most  competent  observers  in 
India.  "  G.S.R."  wrote  : — "  As  this  particular  point  (whether  ante- 
lope and  gazelle  can  exist  without  water)  has  for  some  time  engaged 
my  attention,  I  made  special  enquiries  about  it  during  a  recent  visit 
to  Bikanir  and  Jodhpur,  where  the  heat  in  the  hot  weather  is  terrific 
and  antelope  with  gazelle  exist  in  numbers,  and  where  in  the  former 
State  water  is  only  obtainable  from  deep  wells,  and  in  the  most  part 
also  in  the  latter  country.  I  was  informed  by  several  persons, 
European  and  native  officials,  that  during  the  hot  season  when  all 
the  tanks  are  dried  up,  herds  of  antelope  and  gazelle  regularly  attend 
the  cattle-drinking  troughs  in  the  evenings.  In  several  parts  of 
Jodhpur  many  persons  are  kind  enough  to  fill  troughs  in  the  jungle 
away  from  villages  for  the  benefit  of  antelope,  just  as  kind  people 
at  home  feed  wild  birds  during  hard  winters.  In  addition  to 
obtaining  this  supply  of  water,  antelope  and  gazelle  eat  largely  of 
the  flowers  of  the  '  Ak,'  which  no  doubt  contain  moisture.  Ante- 
lope maddened  by  thirst  have  been  known  to  jump  down  village 
wells.  That  antelope  by  the  help  of  eating  flowers,  etc.,  can  exist  for 
several  days  without  water,  seems  to  be  generally  held,  but  not  for  a 
longer  period  than  a  week  during  great  heat ;  after  that  time  they 
die.  It  has  always  appeared  to  me  much  easier  for  purely  vegetable 
feeders,  like  antelope  and  gazelle,  to  exist  for  a  considerable  time 
without  drinking  water  to  keep  themselves  alive  than  it  is  for 
carnivorous  animals  such  as  wolves  and  foxes,  who  frequent  similar 
hot  localities  as  antelope.  How  can  these  get  water  ?  Well,  I 
was  also  informed  that  these  animals  go  for  their  supply  of  fluid  to 
the  cattle  water  troughs  by  the  villages,  during  the  night  time  I 
conclude.  But  I  think  this  statement  requires  further  enquiries,  as 
the  amount  of  water  left  in  the  cattle  troughs  after  the  antelope  and 
gazelle  have  had  sufficient  must  be  extremely  small." 

As  regards  the  carnivora,  I  can  confirm  the  statement  that  they 
drink  from  the  cattle  troughs  at  night,  for  I  have  seen  tracks  of 
panthers,  jackals,  and  foxes  at  such  places. 
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Now  for  the  chikara.  I  can  only  say  that  my  experience  does 
not  coincide  with  that  of  Dr.  Blanford.  Perhaps  the  poet  was  more 
accurate  than  the  naturalist,  when  he  wrote — 

The  wild  gazelle  on  Judha's  hills, 
Exulting  yet  may  bound  ; 
And  drink  from  all  the  sacred  rills 
That  gush  od  holy  ground. 

I  have  seen  the  chikara  in  the  act  of  drinking  at  a  pool  before 
sunset,  when  waiting  over  the  water  for  a  panther  ;  and  a  family  of 
three  used  to  drink  nightly  at  one  place  near  a  cantonment  where  I 
was  stationed  some  years  ago.  The  cold  season  of  1899-1900  was 
one  of  great  drought,  and  all  the  water  courses  were  dried  up  in  the 
part  of  the  Deccan  where  I  was  stationed.  The  only  water  was 
contained  in  the  wells  and  irrigation  channels  in  the  vicinity  of 
villages.  At  these  wells  the  patient  laborious  cattle  toiled  all  day  to 
draw  the  water  that  ran  down  the  channels  to  irrigate  the  fields. 
At  night  when  all  was  quiet  and  the  watchmen  slumbered  on  their 
platforms  amid  the  crops,  the  nilgai  always  came  down  and  drank 
where  the  water  was  collected,  and  especially  at  the  wooden  troughs, 
hollowed  out  of  the  trunks  of  trees,  which  were  placed  for  the  cattle 
near  the  wells.  The  marks  of  their  feet  might  be  plainly  seen  in  the 
soft  mud  every  morning.  At  night,  too,  the  prowling  panther 
visited  such  spots,  where  he  might  find  a  victim  among  the  herds  of 
gazelle  that  trooped  down  during  the  hours  of  darkness  from  the 
neighbouring  stony  and  arid  hills,  or  might  pick  up  a  stray  goat  or 
dog  belonging  to  the  hamlet,  or  a  calf  that  was  perishing  of  want. 
The  gazelles  drank  here  in  numbers,  leaving  a  beaten  pathway  from 
their  jungle  haunts. 

Around  the  life-giving  water  all  that  passes  during  the  night,  all 
the  comings  and  goings  of  the  beasts  of  the  fields  may  be  read  from 
the  book  of  nature  which  lies  open  to  the  observant  eye.  There  is 
the  beaten  track  of  many  dainty  little  pointed  feet,  the  marks  of  the 
gazelle,  and  the  larger  spoor  of  the  antelope.  The  pugs  of  the 
panther  may  be  looked  for  upon  any  of  the  dusty  paths  that  approach 
the  trough  or  water  channel.  All  animals  prefer  to  keep  to  a  beaten 
track,  and  their  wanderings  are  thus  more  easily  followed.  The 
porcupines,  most  nocturnal  of  creatures,  have  come  down  from  their 
cave-dwellings  in  the  banks  of  the  dry  ravines  and  in  the    hill   sides, 
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and  one  has  dropped  a  quill  beside  the  trough,  while  another  has 
pierced  through  the  heart  a  goat  that  was  tied  up  as  bait  for  a 
panther  in  the  adjacent  nullah.  Jackals,  wild  cats,  foxes,  hares, 
peafowl,  partridges,  quail,  all  these  have  passed  to  and  fro  at  sunset  or 
in  the  silent  watches  of  the  night,  and  have  left  unmistakable  impress 
of  their  presence  where  they  have  been  to  quench  their  thirst. 

There  can,  then,  be  no  doubt  that  all  the  animals  in  question 
drink.  Whether  they  can  go  without  drinking,  like  the  antelopes  of 
the  Kalahari  Desert,  is  another  question.  My  own  impression  is 
that  they  cannot.  No  doubt  all  animals  can  live  and  suffer  for  a 
time  without  water.  I  think  there  was  a  human  "  exhibit "  of  this 
nature  at  the  old  Westminster  Aquarium,  where  Doctor  Tanner  also 
passed  forty  days  without  food.  The  animals  of  the  waterless  regions 
of  Africa  have  apparently  adapted  themselves  to  their  environment, 
and  are  able  to  abstain  from  water  for  considerable  periods.  Per- 
haps there  are  more  succulent  shrubs  in  those  regions  than  there  are 
in  India,  of  the  nature  of  the  "  Ak  "  mentioned  by  "  G.  S.  R.",  and 
of  the  mohwa  flower  on  which  so  many  animals  feed.  But  are  there 
in  India  waterless  regions  in  which  the  species  referred  to  have 
become  so  adapted  to  their  environment  that  they  can  live  for  long 
periods  without  water  ? 
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Pyralid^e. 

Gallerian^e. 

4144.  d.  Melissoblaptes  vinotincta,  n.  sp.  (Piute  E.,  f.  38.). 
9.  Head  and  thorax  pale  greyish,  slightly  tinged  with  brown  ;  abdomen  pale 
greyish.  Forewing  pale  ochreous  grey,  suffused  and  irrorated  with  vinous  red  ; 
subcostal  nervure  streaked  with  fuscous  grey  ;  a  small  greyish  spot  in  middle  of 
cell  and  ill-defined  fuscous  discoidal  spot  ;  a  diffused  curved  subterminal  band 
from  vein  7  to  inner  margin  ;  a  terminal  series  of  dark  strife.  Hindwing  pale 
fuscous  grey. 

ft.  Forewing  long  and  narrow,  less  suffused  with  vinous  red  and  hrorated 
with  a  few  black  scales  ;  a  diffused  black  streak  in  base  of  cell,  an  irregular 
patch  in  middle  of  cell  and  a  diffused  streak  in  upper  part  of  cell  towards 
extremity.     Hindwing  paler  and  more  ochreous. 

Habitat.— Ceylon,  Maskeliya  (Pole).     Exp.  ft  42,  $  36  mill.     Type  in  B.  M 
4149.     a.     Lamoria  fuscaneurella,  Rag.  Nouv.  Gen.,  p.  51  (1888).  id.  Rom. 
Mem.  viii.,  p.  437,  pi.  45,  f.  13. 
Forewing  of  male  with  glandular  swelling  at  base  of  costa. 
Differs  from   L.  planalis  in  the  large    discoidal   annulus  on  forewing  ;    hind- 
wing more  acute  at  apex  and  tinged  with  fuscous  instead  of  being  yellowish. 

Habitat. — Ceylon,    Nawalapitiya   (Green),   Maskeliya   (Pole)  ;    Singapore  ; 
Sumatra.     Exp.  ft  34,  £  42-48  mill. 
4150.    Lamoria  adaptella. 

This  is  distinct  from  the  Palsearctic  ;   L.  anella  ;   the    male   has   the   base   of 
costa  of  forewing  dilated  and  hollowed  out,  but  no  glandular  swelling. 

Forewing  with  the  veins  streaked  with  fuscous  ;  a  black   mark  in  cell  between 
the  almost  obsolete  stigmata. 
Habitat. — Ceylon.    Exp.  24-26,  mill. 

Crambin^e. 
4158.    Rename    Crambus    ph^eophleps,  n.    sp.    C.  delatalis,     Wlk..    from 
Australia  being  a  distinct  species. 

4161.     a.    Crambus  brachyrhabda,  Hmpsn.,P.  L.S.1906,p.  494,  pi.  36,  f.  18 
ft.     Head,  thorax  and  abdomen  black-brown.     Forewing  fuscous  brown  with 
a  cupreous  tinge  ;  a  white  fascia  on  median  nervure  emitting  very  short  streaks 
on  veins  2*3*4  ;  cilia  brown  at  base,  brownish   grey  at   tips.     Hindwing    fuscous 
brown  ;  cilia  brown  at  base,  brownish  grey  at  tips. 
Habitat, — Sikhim.     Exp.  16  mill. 
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4177.    a.     Crambus  dianiphalis,  n.  sp.  (Plate  E.,  f.  10). 

Forewing  with  vein  11  curved  and  approximated  to  12 ;  both  wings  with  veins 
4*5  stalked. 

£ .  Head  and  thorax  white  ;  palpi  at  sides  and  patagia  tinged  with  brown  ; 
abdomen  white  dorsally  tinged  with  brown.  Forewing  white  suffused  and  irrora- 
ted  with  pale  red-brown,  the  costal  area  deep  red-brown  ;  a  white  fascia  from 
base  through  the  cell  topostmedial  line,  thence  diffused  to  termen  below  apex;  an 
oblique  irregular  black-brown  discoidal  bar,  dilated  below  ;  a  very  highly  dentate 
postmedial  line  from  costal  area  to  inner  margin,  some  of  the  teeth  almost 
reaching  termen  ;  a  fine  brown  terminal  line.     Hindwing  greyish  brown.. 

$ .  Forewing  with  the  white  fascia  narrower  and  not  reaching  beyond  post- 
medial  line,  the  discoidal  bar  obsolescent. 

Habitat. — Ceylon,  Maskeliya  (Green).     Exp.  28  mill.     Type  in  B.  M. 

4185.    b.    Platytes  argyrotricha,  n.  sp. 

Forewing  with  vein  10  stalked  with  8-9  ;  11  anastomosing  with  12. 

£.  Head,  thorax  and  abdomen  white  tinged  with  rufous,  the  last  with  some 
fuscous  irroration.  Forewing  white  suffused  with  rufous  except  on  costal  and 
inner  areas  and  sparsely  irrorated  with  large  black  scales  ;  the  terminal  half  of 
costa  with  three  oblique  rufous  striae  and  two  oblique  lines  from  costa  to  vein  7 
near  termen,  the  apex  white  with  a  yellow  patch  ;  a  fine  terminal  dark  line  from 
costa  to  vein  4  followed  by  a  yellow  patch  extending  to  submedian  fold  with 
two  black  points  on  it ;  cilia  silvery  with  a  fine  dark  line  near  base.  Hindwing 
white  tinged  with  pale  yellow-brown  except  at  apex  ;  cilia  with  two  fine  brown 
lines  on  apical  half. 

Habitat. —Assam,  Khasis.    Exp.  18  mill.     Type  in  B.  M. 

4193.     a.    Platytes  acroperalis,  n.  sp.    (Plate  E.,  f.  11). 

Head  and  thorax  pale  brown  mixed  with  whitish  ;  abdomen  grey,  dorsally 
tinged  with  fuscous.  Forewing  very  narrow,  the  apex  produced,  the  termen 
very  oblique  ;  pale  red-brown  mixed  with  white  ;  a  white  fascia  on  median 
nervure ;  an  interrupted  black  streak  in  submedian  fold  from  before  middle 
to  termen  and  another  in  discal  fold  from  middle  of  cell  to  beyond  the  cell  ;  an 
ablique,  minutely  dentate  postmedial  line,  the  aiea  beyond  it  mostly  white  ;  a 
terminal  series  of  black  points.     Hindwing  pale  fuscous  brown. 

Habitat. — Ceylon,  Maskeliya  (Green).    Exp.  14  mill.     Type  in  B.  M. 

SCHCENOBIANyE. 

4255.    b.    Patissa  intersticalis.  n.  sp.    (Plate  E.,  f.  30). 

£ .    White  ;  palpi  blackish  at  sides  ;  mid  and  hind  legs  tinged  with  fuscous. 

Forewing  with  broad  brown  streaks  in  all  the  interspaces.  Hindwing  pure 
white. 

Habitat—  Ceylon,  Kosland,  1,000'  (Mackwood).     Exp.  24  mill.  Type  in  B.M 

Anerastian^. 

4290.    a.    Anerastia  stictella,  n.  sp. 

Palpi  of  male  hollowed  out  to  receive  the  brush-like  maxillary  palpi,  antennae 
with  sinus  at  base  of  shaft  containing  a  ridge  of  scales. 
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Head  and  thorax  pale  brownish  with  a  very  slight  pimplish  tinge  ;  abdomen 
dorsally  ochreous,  ventrally  whitish.  Forewing  pale  ;  the  costal  area  whitish 
suffused  by  reddish  brown  below,  the  inner  area  slightly  suffused  with  purplish 
red  ;  a  medial  black  spot  on  vein  1  ;  a  spot  below  lower  angle  of  cell;  post- 
medial  spots  on  veins  3*2  and  1  ;  some  dark  points  on  termen.  Hindwing  ochre, 
ous  white,  the  termen  slightly  tinged  with  brown. 

Habitnt. — Punjab,  Kangra  Valley,  4,500' (Dudgeon).  Exp.  22  mill.  Type  in 
B.  M. 

4366.    a.    Critonia  holorhoda,  n.  sp. 

$.  Head  and  thorax  rose-pink;  hind  legs  and  abdomen  ochreous.  Fore- 
wing  rose-pink,  the  veins  with  slightly  darker  streaks  denned  by  faint  pale 
streaks  above.     Hmdwing  white  tinged  with  ochreous. 

Habitat, — Ceylon,  Pundaloya  (Green).    Exp.  30  mill.     Type  in  B.  M. 

Phycitintk. 
Genus  Nonia.  Type. 

Nonia. — Rag.  Rom.  Mem.  viii.,  p.  260  (1901).  exiguella, 

Proboscis  present ;  palpi  upturned,  slender,  reaching  about  vertex  of  head  ; 
frons  smooth  ;  antennae  of  male  ciliated  ;  tibiae  moderately  fringed  with  hair. 
Forewing  narrow,  the  apex  rounded  ;  vein  2  from  towards  angle  of  cell  ;  3*5 
stalked,  4  absent ;  6  from  below  upper  angle  ;  9  absent  ;  10-11  from  cell.  Hind- 
wing  with  vein  2  from  near  angle  of  cell  ;  3*5  stalked,  4  absent ;  6*7  from  upper 
angle,  8  anastomosing  with  7  to  near  apex. 

4316a.  Nonia  taprobalis,  n.  sp. 
<J.  Head  and  thorax  dark- 
brown  slightly  tinged  with  grey ; 
pectus,  legs  and  abdomen  grey 
tinged  with  brown.  Forewing  dark- 
brown  mixed  with  some  grey  ;  the 
Nonia  taprobalis  £  f .  1st  line  almost  medial,  grey  slightly 

defined  by  fuscous  on  outer  side,  very  oblique  from  costa  to  submedian 
fold,  then  inwardly  oblique  ;  a  faint  discoidal  point ;  the  2nd  line  subterminal, 
whitish,  almost  straight,  erect ;  a  fine  pale  line  at  base  of  cilia.  Hindwing 
whitish  tinged  with  brown  ;  a  fine  dark  terminal  line  ;  cilia  white  with  a  brown 
line  through  them. 

Habitat.— Ceylon  (Alston).     Exp.  12  mill.     Type  in  B.  M. 

Genus  Tinestra,  nov. 
Palpi  upturned  and  reaching  well  above  vertex  of  head  ;  maxillary  palpi 
filiform  ;  antennae  of  female  ciliated.  Forewing  with  veins  3  and  5  from 
angle  of  cell,  4  absent  ;  6  from  below  upper  angle  ;  9  absent  ;  10*11  from  cell. 
Hindwing  with  vein  2  from  angle  of  cell,  5  from  above  angle,  3*4  absent  ; 
6'7  from  upper  angle  ;  8  confluent  with  7  to  apex. 
4316.    a.    Tinestra  micralis,  n.  sp. 

9 .     Grey  tinged  with  brown  ;  palpi  with  the  2nd  and  3rd  joints  banded  with 
blackish.     Forewing  with  the  basal  area  somewhat  browner,   the  rest  of  wing 
5 
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irrorated  with  black  ;  the  1st  line  double  filled  in  with  yellowish,  almost  medial, 
oblique  and  slightly  bent  inwards  to  costa  ;  two  prominent  black  discoidal 
points  ;  postmedial  line  double  filled  in  with  yellowish,  almost  obsolete  and  bent 
inwards  to  costa,  then  erect  ;  subterminal  line  punctiform,  black,  slightly 
incurved  below  costa,  then  excurved  to  submedian  fold  ;  a  terminal  series  of 
black  points.    Hindwing  grey  tinged  with  brown. 

Habitat. — Ceylon,  Rambukkhana  (Alston).     Exp.  10-12  mill.     Type  in  B.  M. 

Genus.    Ceocidopora. 

Type. 

Crocidopora,  Meyr.,  P.  Linn.,  Soc.  N.  S.  W.,  vii,  p.  158  (1882),     ...  cmigerella. 

Palpi  porrect,  the  2nd  joint  extending  about  twice  the  length  of  head  and 
thickly  scaled,  the  3rd  moderate  ;  maxillary  palpi  of  female  dilated  with  scales  ; 
frons  rounded  ;  antennae  of  female  ciliated.  Forewing  with  vein  2  from  near 
angle  of  cell  ;  3*5  from  angle,  4  absent  ;  6  from  upper  angle  ;  8-9  stalked  : 
10*11  from  cell.  Hindwing  with  vein  2  from  angle  of  cell  ;  3-5  stalked. 
4  absent  ;  6-7  from  upper  angle,  7  anastomosing  with  8  to  near  apex. 

4325.    a.    Crocidopora 
PHjEALis,  n.  sp. 

9.     Head,  thorax  and  abdomen 
black-brown    slightly  mixed   with 
grey  ;     tarsi    tinged     with    white. 
Forewing  fuscous  tinged  with  pur- 
Crocid»pora  phaeali*  9  |.  plish    and   slightly   irrorated    with 

grey  ;  antemedial  line  represented  by  a  diffused  oblique  whitish  striga  from 
costa  to  median  nervure  ;  a  whitish  patch  on  middle  of  costa  ;  traces  of  a  black 
discoidal  lunule  ;  postmedial  line  very  ill-defined,  whitish,  excurved  at  middle  ; 
subterminal  line  represented  by  some  diffused  whitish  scales.  Hindwing 
fuscous  ;  cilia  grey  with  a  fine  whitish  line  at  base. 

Habit  it.— Ceylon,  Maskeliya  (J.  Pole).     Exp.  26  mill.     Type  in  B.  M. 

4325.    a.    Homcesoma  glaucochroa,  n.  sp. 

9.  Head,  thorax  and  abdomen  grey  tinged  with  brown  ;  palpi  blackish 
except  at  base.  Forewing  grey  irrorated  and  in  parts  suffused  with  red-brown  : 
the  1st  line  almost  medial,  grey,  excurved  from  costa  to  below  cell,  then  slightly 
angled  inwards  in  submedian  fold,  a  brown  patch  before  it  on  inner  area  defined 
by  fuscous  on  inner  side  ;  the  2nd  line  grey  slightly  defined  on  each  side  by 
brown,  excurved  at  middle  ;  a  terminal  series  of  rather  elongate  black  points. 
Hindwing  semi-hyaline  whitish,  the  terminal  area  tinged  with  brown  ;  cilia  white 
with  a  slight  brown  line  near  base. 

Forewing  with  veins  4*5  from  cell  ;  hindwing  with  the  cell  very  short,  the 
discocellulars  oblique,  veins  3  and  5  strongly  stalked,  2  from  angle.  This  species 
will  probably  require  a  new  genus  when  the  male  is  discovered. 

Habitat.— Ceylon,  Matale  t^Pole).     Erp.  12  mill.     Type  in  B.  M. 
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Genus.    Mesciniadia.  TjPe« 

Mesciniadia,  Hmpsn.,  Rom.  Mem.,  viii,  p.  121  (1901)     infractalis. 

Proboscis  clothed  with  scales  towards  base  ;  palpi  erect,  the  3rd  joint  as  long 
as  the  2nd  extending  to  well  above  vertex  of  head  and  with  a  triangular  tuft 
of  black  scales  in  front  ;  maxillary  palpi  filiform  ;  frons  smooth  ;  antennas  of 
male  with  tufts  of  scales  at  the  joints.  Forewing  long  and  narrow  •,  veins  2  and  3 
strongly  stalked  from  angle  of  cell,  sometimes  from  a  point  in  female  ;  4-f> 
strongly  stalked  fin  the  Ceylon  specimen  coincident  J  from  angle  of  cell ;  6  from 
upper  angle  ;  8-9-10  stalked  ;  11  from  cell.  Hindwing  with  the  costa  strongly 
arched  near  base  and  with  tuft  of  long  hair  on  upper  side  below  costa  ;  cell  long; 
vein  2  from  angle  ;  3  and  5  strongly  stalked,  4  absent;  6*7  stalked  :  8  anasto- 
mosing with  7  to  near  apex. 

4325.    b.    Mesciniadia  infractalis.  Wlk.  xxx,  958  (1864)  ;  Hmpsn.  Rom. 
Mem.  viii,  p.  121,  pi.  48,  f.  7. 

Head,  thorax  and  abdomen  pale  brownish  ochreous ;  palpi  black  at  tips 
Forewing  pale  brownish  ochreous  irrorated  with  brown,  the  terminal  area 
suffused  with  fuscous  except  at  costa  ;  the  1st  line  indistinct,  blackish,  oblique 
below  the  cell,  with  a  rufous  tinge  before  it  on  inner  area  and  slight  blackish 
mark  beyond  it  in  and  below  cell ;  a  slight  blackish  discoidal  point ;  a  post- 
medial  blackish  point  on  costa.  Hindwing  semi-hyaline  whitish,  the  veins  and 
termen  tinged  with  brown. 

Habitat. — Ceylon,  Maskeliya  (Alston)  ;  Borneo,  Sarawak.    Exp.  12  mill. 
4332.    b.     Heterographis  falsalis,  n.  sp. 

5.  Head,  thorax  and  abdomen  brownish  ochreous  mixed  with  grey;  tarsi 
fuscous  tinged  with  white.  Forewing  grey  tinged  with  ochreous  and  irrorated 
with  fuscous  ;  a  diffused  patch  of  black  scales  on  inner  area  before  the  1st  line 
which  is  almost  medial,  blackish  defined  by  pale  grey  on  inner  side,  excurvea 
from  custa  to  submedian  fold,  angled  inwards  on  vein  1  and  oblique  to  inner 
margin  ;  two  prominent  black  discoidal  points,  the  lower  rather  elongate  ;  the  2nd 
line  subterminal,  pale  grey  slightly  defined  on  each  side  by  fuscous  and  blackish 
points,  slightly  angled  inwards  at  vein  1  ;  a  terminal  series  of  black  points.  Hind- 
wing white  ;  a  fine  brown  terminal  line  ;  cilia  with  a  fine  brown  line  near  base 
from  apex  to  vein  2. 

Habitat. — Madras,  Gooty  (Campbell).     Exp.  20  mill.     Type  in  B.  M. 
4341.    d.    Euzopherodes  albistrigella,  n.  sp.  (Plate  E.,  f.  13.) 
Forewing  with  veins  3-5  from  cell  ;  10  from  cell. 

Head  and  thorax  greyish  fuscous  ;  abdomen  grey  tinged  with  fuscous.  Fore- 
wing fuscous  brown  with  grey-white  streaks  in  the  interspaces  to  the  subter- 
minal grey  line  which  is  oblique  and  angled  inwards  in  submedian  fold  ;  termen 
with  some  grey  irroration  and  a  series  of  black  points.  Hindwing  pale  semi- 
hyaline  tinged  with  fuscous,  especially  towards  termen. 

Habitat.— Ceylon,  Maskeliya  (Pole).    Exp.  30  mill.     Type  in  B.  M. 
4341.    e.    Euzopherodes  proledcalis,  n.  sp.  \ 

Forewing  with  veins  3-5  from  cell,  10  from  cell. 
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$.  Head,  thorax  and  abdomen  dull  brown  mixed  with  grey.  Forewing 
dull  reddish  brown  irrorated  with  white  ;  the  costal  area  white  to  near  apex ; 
antemedial  line  white  oblique  from  costal  area  to  submedian  fold,  then  incurved; 
an  ill-defined  white  streak  in  end  of  cell,  and  a  discoidal  bar  ;  a  diffused  oblique 
white  bar  beyond  the  cell  between  discal  and  submedian  folds  ;  postmedial  line 
white,  angled  outwards  at  discal  fold,  oblique  to  submedian  fold,  then  bent 
outwards.     Hind  wing  pale: brown. 

Habitat. — Punjab,  Kangra  Valley,  4500'  (Dudgeon).,  Exp.  18  mill.  Type 
in  B.  M. 

4341.  /'.      EUZOPHERODES  HEMIPHvEA.      n.  Sp. 

9 .  Head  and  thorax  red  brown  with  a  cupreous  gloss  ;  pectus,  legs  and  abdo- 
men grey.  Forewing  with  the  basal  half  red-brown,  the  terminal  half  grey 
tinged  with  red-brown  ;  the  1st  line  just  beyond  the  dark  area,  oblique  from 
costa  to  discal  fold,  then  incurved  ;  a  yellowish  discoidal  mark ;  the  2nd  line 
subterminal,  whitish  defined  by  fuscous  brown  on  inner  side  and  with  the  area 
beyond  it  rather  more  suffused  with  brown,  slightly  excurved  at  middle.  Hind- 
wing  whilish  tinged  with  brown. 

Habitat.— Ceylon,  Matale  (Pole).    Exp.  12  mill.     Type  in  B.  M. 

4342.  a.     Euzophera  ectophoea,  n.  sp.     (Plate  E.,  f.  19.) 

ft.  Head,  thorax  and  abdomen  brownish  ochreous  ;  palpi  fuscous.  Forewing 
brownish  ochreous,  with  slight  brown  irroration  ;  the  costal  area  whitish  to 
subterminal  line  leaving  the  costal  edge  brown  ;  antemedial  line  oblique,  ending 
on  middle  of  inner  margin  ;  a  fuscous  discoidal  bar ;  subterminal  line  whitish, 
defined  on  inner  side  by  fuscous  suffusion  from  below  costa  extending  on  inner 
margin  to  antemedial  line,  on  outer  side  by  a  strong  black  line,  bent  outwards 
to  apex  and  with  some  fuscous  suffusion  beyond  it  towards  inner  margin  ;  a 
terminal  series  of  black  points.  Hindwing  whitish  tinged  with  brown,  especially 
towards  termen  ;  cilia  whitish  with  a  fuscous  line  through  them. 

Habitat.— Ceylon  (de  Mowbray).     Exp.  18  mill.     Type  in  B.  M. 

4343.  cl.    Euzophera  cocctphaga,  n.  sp.    (Plate  E.,  f.  12.J 

ft.  Head,  thorax  and  abdomen  greyish  brown;  palpi  blackish;  tarsi  with 
slight  pale  rings.  Forewing  grey  brown  with  slight  dark  irroration  ;  a  double, 
somewhat  diffused  and  slightly  curved  medial  black  line  with  some  dark  suffu- 
sion beyond  it  on  costa  ;  a  black  discoidal  bar  ;  subterminal  line  double  filled 
in  with  grey,  oblique,  slightly  excurved  at  middle,  the  area  beyond  it  suffused 
with  fuscous ;  a  punctif orm  black  terminal  line  aud  slight  pale  line  at  base  of 
cilia.  Hindwing  greyish  suffused  with  fuscous,  the  termen  darker  ;  a  pale  line 
at  base  of  cilia. 

Habitat.— Sikhim.  Exp.  24  mill.     Type  in  B.  M. 

The  larva  lives  under  a  coccid  on  which  it  feeds. 

Genus.    Neasarta,  nov. 

Type — N.  nyctichroalis. 

Proboscis  well  developed  ;  palpi  porrect,  extending  about  three  times  length 
of  head,  triangularly   scaled,   the   3rd   joint   hidden   in  hair :    maxillary   palpi 
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dilated  with  scales :  frons  smooth  ;  antennas  of  female  ciliated  ;  tibiae 
smoothly  scaled.  Forewiug  narrow  ;  veins  3  and  5  from  angle  of  cell,  4  absent ; 
6  from  upper  angle  ;  8-9  stalked  ;  10  from  cell,  approximated  to  8'9  ;  11  from 
cell.  Hindwing  with  vein  2  from  long  before  angle  of  cell  ;  3  and  5  from 
angle,  4  absent ;  6*7  from  upper  angle  ;  8  anastomosing  with  7  to  near  apex. 
4346.    b.    Neasarta  nyctichroalis,  n.  sp. 

9 .     Black-brown  ;  tarsi  ringed  with  white.     Forewing  irrorated  with  greyish 

and  faintly  tinged  with  purple  ;  a 
faint  diffused  obliquely  curved  an- 
temedial greyish  band  ;a  pale  point 
on  costa  towards  apex  ;  cilia  with 
a  fine  pale  line  at  base  followed  by 

a    dark     line.     Hindwing    with    a 

Neasarta  nuctichro'i1'/.      9   4  ,.  •    \  ,■  i     l-  •  ,■  -^ 

*    -  faint  purplish  tinge  ;  cilia   with  a 

fine  pale  line  at  base  followed  by  a  dark  line. 

Habitat.— Ceylon,  Maskelyia  (J.  Pole).     Exp.  18  mill.     Type  in  B.M. 

4355.      a.      NEPHOPTERYX  IIEMIAKGYRALIS,n.  sp. 

£.  Head  ochreous  tinged  with  rufous  ;  palpi  brown,  rufous  at  tips;  antennas 
blackish  ;  teguke  rufous  ;  thorax  brown  suffused  with  leaden  grey  ;  pectus  and 
legs  ochreous  white,  the  tarsi  brown  slightly  ringed  with  white  ;  abdomen 
reddish  brown.  Forewing  red-brown,  the  costal  area  broadly  silvery  white 
slightly  irrorated  with  brown,  the  costal  edge  tinged  with  rufous  and  with  dark 
brown  streak  on  medial  area,  the  white  extending  to  vein  1  beyond  antemedial 
line  and  on  terminal  area  to  vein  2  ;  antemedial  line  double,  black  filled  in  with 
white,  obsolete  on  costal  area  and  below  vein  1,  oblique  from  subcostal  nervure 
to  below  cell  when  there  is  a  small  black  spot  on  its  outer  edge,  then  bent 
inwards  ;  two  large  black  discoidal  points  ;  postmedial  line  white  defined  on 
each  side  by  brown,  oblique  from  costa  to  discal  fold  where  it  is  angled  inwards, 
angled  outwards  at  vein  5,  then  oblique  and  very  minutely  dentate  ;  a 
terminal  series  of  small  black  spots  ;  cilia  pale  brown  with  a  fine  whitish  line 
near  base.  Hindwing  whitish  uniformly  suffused  with  brown  ;  a  fine  dark 
erminal  line  ;  cilia  pale  brown  with  a  fine  whitish  line  at  base  followed  by  a 
slight  brown  line. 

Habitat. — Assam.  Khasis.     Exp.  24  mill.     Type  in  B.M. 

4363.     a.    Nephopteryx  (Salebria)  atribasalis,  n.  sp. 

Head  and  thorax  white  irrorated  with  black  ;  the  tufted  maxillary  palpi 
fulvous  at  tips  ;  tibiae  and  tarsi  banded  with  black  :  abdomen  whitish  irrorated 
and  suffused  with  fuscous,  the  anal  tuft  tinged  with  ochreous.  Forewing  white 
irrorated  with  black  and  tinged  with  grey  except  the  costal  area  to  postmedial 
line  ;  the  basal  area  below  the  cell  suffused  with  fuscous  ;  antemedial  line  white, 
oblique,  defined  by  black  on  outer  side  from  costa  to  median  nervure,  then  by 
black  on  inner  side  ;  the  discoidal  points  in  the  form  of  short  black  streaks  at 
upper  and  lower  angle  of  cell  ;  postmedial  line  white  strongly  defined  on  each 
side  by  black  towards  costa,  then  slightly  defined,  oblique,  sinuous,  excurved 
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middle  ;  a  black  terminal  line  ;  cilia  with  fine  black  line  near  base  and  slight 
line  near  tips.     Hindwing  white  tinged  with  brown  ;  a  brown  terminal  line. 
Habitat. — Beloochistan,  Quetta  (Nurse).    Exp.  16  mill.     Type  in  B.  M. 
4383.    a.    Myelois  albicostalis,  n.  sp. 

9 .  Head  and  thorax  whitish  tinged  with  brown  ;  palpi  with  the  3rd  joint 
long  and  banded  with  black  ;  abdomen  white,  dorsally  slightly  tinged  with  brown. 
Forewing  whitish  suffused  with  pale  ochreous  brown  and  with  white  fascia  on 
costa  ;  antemedial  line  very  indistinct,  white,  bent  inwards  to  costa  ;  a  crimson 
patch  on  middle  of  inner  margin  ;  subterminal  line  white,  excurved  and  very 
minutely  waved  at  middle,  with  a  small  crimson  spot  before  it  on  inner  margin  ; 
a  terminal  series  of  slight  black  points.  Hindwina'  white  faintly  tinged  with 
brown  ;  a  slight  brown  terminal  line  ;  cilia  white. 
Habitat.— Ceylon,  Matale  ('Pole).  Exp.  14  mill. 
4387.    b.    Phycita  deodaealis,  n.  sp. 

Head  and  thorax  white  mixed  with  fuscous-brown  scales  ;  tarsi  banded 
fuscous  and  white  ;  abdomen  grey- white  irrorated  with  fuscous  and  with  slight 
fuscous  dorsal  line.  Forewing  white  faintly  tinged  with  olive  and  irrorated 
with  brown  ;  diffused  oblique  subbasal  and  antemedial  fuscous  brown  bands 
from  subcostal  nervure  to  inner  margin  ;  the  1st  line  almost  medial,  diffused, 
fuscous  strongly  defined  by  white  on  inner  side,  oblique  from  costa  to  sub- 
median  fold,  then  slightly  incurved  ;  two  large  discoidal  fuscous  points  with 
a  faint  incurved  diffused  line  from  the  lower  to  inner  margin  ;  subterminal 
line  strong,  white  defined  by  fuscous  on  inner  side,  excurved  at  middle  and 
slightly  angled  inwards  in  discal  and  submedian  folds  ;  a  terminal  series  of 
blackish  points  ;  cilia  whitish  mixed  with  pale  brown.  Hindwing  whitish 
tinged  with  brown,  the  cilia  white. 

Habitat.— Kashmir,  Dras  (Leech).     Exp.  22-26  mill.     Type  in  B.M. 
4389.    Phycita   cyclogramma.     Maxillary   palpi   of   male   brush-like   in   a 
hollow  of  the  labial  palpi ;  antennae   with  sinus   and   double   tuft  at  base   and 
uniseriate  branches.     Allied  to  P.pectemlla. 

4389.  b.  Phycita  endomel/ena,  n.  sp.  (Plate  E,  f.  33). 
Head  and  thorax  grey  mixed  with  a  few  fuscous  scales,  the  tegulas  faintly 
tinged  with  purplish  red  ;  palpi  black  except  at  tips  ;  legs  tinged  with  brown, 
the  tarsi  fuscous  ringed  with  grey  ;  abdomen  grey  tinged  with  brown.  Fore- 
wing grey  irrorated  with  red-brown  especially  on  costal  area  ;  the  basal  half  of 
inner  margin  blackish  expanding  into  a  large  patch  before  the  1st  line  which  is 
medial,  grey  defined  on  each  side  by  red-brown  suffusion,  oblique,  very  slightly 
sinuous  ;  the  discoidal  points  represented  by  two  minute  black  streaks  and  two 
minute  streaks  beyond  lower  angle  of  cell ;  subterminal  line  grey,  defined  on 
each  side  by  red-brown,  excurved  below  costa,  then  slightly  oblique  ;  a  terminal 
series  of  prominent  black  points  ;  cilia  with  a  fine  whitish  line  at  base.  Hind- 
wing semi-hyaline  grey  white  ;  a  fine  dark  terminal  line  ;  cilia  whitish  with 
dark  line  through  them. 
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Habitat.— Ceylon,  Maskeliya  (Pole,  Alston  ).     Exp.  26  mill.    Type  in  B.M. 

4390.    a.    Phycita  euzonalis,  n.  sp. 

$ .  Head  and  thorax  brown  mixed  with  grey  ;  vertex  of  head  whitish  ;  palpi 
whitish  banded  with  brown  ;  legs  banded  with  fuscous,  the  tarsi  with  slight  pale 
rings  ;  abdomen  grey-brown  with  slight  white  segmental  lines.  Forewing  with 
the  base  brown  slightly  irrorated  with  white;  a  broad  antemedial  band  ochreous 
on  inner  side,  white  on  outer  and  at  costa,  defined  on  each  side  by  lines  of 
raised  metallic  blackish  scales ;  medial  area  suffused  with  dark-brown ;  a 
diffused  white  patch  from  costa  to  lower  angle  of  cell  with  the  two  brown 
discoidal  points  on  it ;  terminal  area  whitish  suffused  and  irrorated  with  yellow- 
brown  ;  subterminal  line  white  defined  on  each  side  by  dark  brown ,  slightly 
excurved  below  vein  6  ;  a  series  of  slight  black  points  just  before  termen  ;  a  fine 
yellow-brown  terminal  line.  Hindwing  semihyaline  white,  the  veins  and  apex 
tinged  with  brown  ;  a  fine  brown  terminal  line  and  brown  line  near  base  of  cilia. 

£.  Head,  thorax  and  base  of  abdomen  more  rufous,  the  terminal  part  of 
abdomen  and  anal  tuft  blackish ;  hind  tibiae  strongly  dilated  and  with  large 
black  patch  ;  forewing  with  the  basal  area  tinged  with  rufous,  the  terminal  half 
more  uniform  brown. 

Habitat. — Ceylon,  Maskeliya  (Pole),  Madulsima  (Vaughan).    Exp.  26-28  mill. 

4394.    a.    Phycita  dei  in alis,  n.  sp.    (Plate  E.,  f.  21). 

9.  Head,  thorax  and  abdomen  yellow-brown  mixed  with  whitish;  palpi 
black  at  tips  ;  fore  legs  fuscous  ;  hind  legs  white  with  blackish  marks  on  tibise 
at  middle,  on  inner  side  at  extremity  and  on  spurs,  the  tarsi  blackish  ringed 
with  white.  Forewing  yellow-brown  with  dark  irroration,  the  costal  area  white 
irrorated  with  black  ;  antemedial  line  black  defined  by  white  on  inner  side,  very 
oblique  from  costa  to  median  nervure.then  erect ;  two  prominent  black  discoidal 
points  ;  subterminal  line  black  defined  by  white  on  outer  side,  oblique,  somewhat 
incurved  and  very  slightly  angled  outwards  at  middle ;  a  punctiform  black 
terminal  line.  Hindwing  whitish  tinged  with  brown  and  with  fine  dark  terminal 
line  ;  cilia  brownish  white  with  fine  pale  line  at  base. 

Habitat. — Ceylon,  Puttalam  (Pole).    Exp.  14  mill.     Type  in  B.M. 

4410.    c.    Rhodoph^ea  albirenalis,  n.  sp.  (Plate  E.,  f.  22). 

$.  Head  and  thorax  yellow-brown  tinged  with  whitish;  palpi  with  black 
marks  on  sides  of  joints  and  the  extremity  of  3rd  joint  black  ;  femora  and  tibiae 
whitish  irrorated  with  fuscous,  the  hind  tibia  with  black  patch  on  inner  side  at 
extremity  and  the  spurs  black ;  abdomen  yellow-brown.  Forewing  ochreous 
brown  with  some  dark  irroration,  the  costal  area  whitish  ;  antemedial  line  blackish 
defined  by  white  on  inner  side,  angled  outwards  on  subcostal  and  median 
nervures  and  inwards  in  cell,  incurved  below  the  cell ;  a  white  discoidal  lunule 
with  slight  dark  points  above  and  on  outer  side  and  a  slight  streak  above  it 
on  costa  ;  subterminal  line  white  defined  on  each  side  by  blackish,  the  black  on 
outer  side  bent  outwards  to  apex,  angled  outwards  below  costa,  then  sinuous ;  a 
terminal  series  of  black  points ;  a  pale  line  at  base  of  cilia.  Hindwing  pale 
brown,  the  termen  slightly  darker ;  cilia  whitish  with  a  dark  line  through  them. 
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Habitat.— Ceylox,  Uva  (Alston).     Exp.  22  mill.     Typo  in  B.M. 
4421.    a.     Spatdlipalpia  h^emaphobalis,  n  sp.     (Plate  E.,  f.  20.) 
Palpi  of  male  long,  the  2nd  joint  with  fringe  of  long  hair  behind,  the  3rd  mo- 
derate and  nearly  smooth  ;  maxillary  palpi  thickly  tufted  with  scales ;  antennae 
with  the  basal  joint  long,  the  shaft  laminate  and  recurved  towards  base. 

g.  Head  and  thorax  pale  rufous;  palpi  blackish  above;  pectus  and  legs 
whitish,  the  latter  slightly  irrorated  with  rufous,  tarsi  fuscous  with  pale  rings  ; 
abdomen  ochreous  slightly  tinged  with  fuscous  on  dorsum.  Forewiug  pale 
fuscous  with  a  purplish  tinge  ;  a  white  streak  from  base  below  costa,  then  cur- 
ved downwards  to  lower  angle  of  cell  to  join  a  white  streak  on  median  nervure, 
the  cell  below  the  curved  streak  and  a  slight  streak  below  median  nervure 
blood-red  ;  a  wedge-shaped  black  spot  defined  by  white  just  beyond  the  cell 
with  a  black  spot  above  it  below  costa  ;  the  terminal  half  of  costal  area  white 
slightly  irrorated  with  brown  and  with  fine  black  streaks  on  the  veins  below 
costa  ;  an  oblique  subterminal  series  of  white  points  ;  some  blackish  points  on 
termen  ;  a  fine  white  line  at  base  of  cilia.  Hindwing  semihyaline  fuscous,  the 
veins  darker. 

Habitat.— Ceylon,  Uva,  3000'  (Alston).     Exp.  18  mill.     Type  in  B.M. 

4429.     a.    Thiallela  endochealis,  n.  sp. 

g.  Head,  thorax  and  abdomen  ochreous  yellow.  Fore  wing  red-brown 
mixed  with  greyish  ;  a  deep  crimson  fascia  on  costa  from  before  middle  to  near 
apex,  another  on  median  nervure  from  before  middle  to  beyond  the  cell  where 
it  expands  ;  an  ochreous  yellow  medial  patch  from  cell  to  inner  margin,  con- 
stricted at  middle  with  some  crimson  on  its  inner  edge  and  a  crimson  patch 
beyond  it  on  inner  margin  ;  a  small  whitish  discoidal  spot  ;  subterminal  line 
slight,  ochreous,  somewhat  excurved  and  minutely  waved  at  middle,  expand- 
ing into  a  spot  on  inner  margin.  Hindwing  yellowish  suffused  with  brown  ;  cilia 
of  both  wings  brown  with  a  yellow  line  at  base. 

Habitat.— Ceylon,  Matale  (Pole).     Exp.  16  mill.     Type  in  B.M. 

4433.    c.     Epischnia  ieeaealis,  n.  sp. 

$.  Head  and  thorax  white  irrorated  with  some  brown  and  fuscous  scales; 
abdomen  white  irrorated  with  fuscous  and  dorsally  tinged  with  brown.  Fore- 
wiEg  white  irrorated  with  fuscous  and  largely  suffused  with  brown  except  on 
costal  area  ;  a  white  streak  above  median  nervure  and  vein  5  ;  antemedial  line 
represented  by  short  obliquely  placed  blackish  streaks  on  costa,  subcostal  and 
median  nervures  and  a  streak  nearer  base  on  vein  1  ;  an  elongate  blackish  point 
at  lower  angle  of  cell ;  a  very  indistinct  diffused  brown  oblique  line  from  costa 
before  apex  to  beyond  lower  angle  of  cell  with  another  indistinct  diffused  ob- 
lique line  between  veins  5  and  2  ;  a  faint  diffused  minutely  waved  fuscous  line 
just  before  termen  ;  a  slight  brown  terminal  line  ;  cilia  with  brownish  lines  at 
middle  and  near  tips.  Hindwing  whitish  tinged  with  ochreous  brown  :  a  slight 
dark  terminal  line  ;  cilia  white  with  a  pale  brown  line  near  base. 

Habitat.—  Kashmib,  Dras  (Leech).     Exp.  26  mill.     Type  in  B.M. 
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EPIPASCHIANiE. 

4445.  Macalla  validalis,  insert  Orthaga  basalis,  Swinh.  A.  M.  N.  H.  (7) 
xvii,  p.  556  (1906),  nee  Leech. 

ENDOTRICHINyF. 

4508.  a.  Hendecasis  minutalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xvii,  p.  214 
(1906). 

$.  Palpi  extending  about  the  length  of  head,  the  3rd  joint  minute  ;  fore- 
wing  with  veins  7  and  10  stalked,  8*9  absent. 

White  ;  palpi  slightly  tinged  with  rufous  at  sides  ;  wing  slightly  tinged  with 
rufous.  Forewing  with  black  point  below  base  of  cell ;  an  oblique,  fuscous,  almost 
medial  line  from  cell  to  inner  margin  and  traces  of  a  fine  brown  line  from  costa 
beyond  middle  to  inner  margin  near  tornus.  Hindwing  with  oblique  brown 
antemedial  line  and  faint  sinuous  line  from  costa  beyond  middle  to  tornus. 

Habitat. — Ceylon.  Hambantota.     Exp.  12  mill. 

Genus.     Oxychirota.  Type. 

Oxychirota,  Meyr.     Trans.  Ent.  Soc,  1885,  p.  438 paradoxa 

Proboscis  well  developed  ;  palpi  porrect,  the  2nd  joint  extending  about  1£ 
times  length  of  head  in  the  Australian  species,  about  twice  in  the  Ceylon  species, 
and  fringed  with  long  scales  above,  the  3rd  small,  acuminate  ;  maxillary  palpi 
about  half  length  of  labial  and  dilated  with  scales  ;  frons  with  conical  pro- 
minence ;  antenna?  nearly  as  long  as  forewing  and  annulated  with  scales  at  the 
joints  ;  head  globular  ;  leg  very  long  ;  tibiae  with  the  outer  spurs  half  length  of 
inner,  the  outer  medial  spur  of  hind  tibia  minute.  Forewing  linear  lanceolate, 
the  costa  curved  towards  apex  and  fringed  with  hair  ;  the  inner  margin  and 
termen  nearly  in  a  straight  line  and  fringed  with  very  long  cilia  from  middle 
of  inner  margin  to  ap  ex,  the  inner  margin  with  slight  scale  teeth  ;  veins  2,  3,  4, 
very  short ;  5  from  near  4  ;  6  from  middle  of  discocellulars  ;  7,  8,  9,  10  stalked  ; 
10  from  beyond  7  ;  11  from  near  angle  of  cell  ;  12  free.  Hindwing  linear 
fringed  with  long  cilia  on  costa  and  inner  margin  which  has  small  scale  teeth  ; 
veins  2, 3,  4  short  and  very  indistinct ;  5  from  a  point  with  4  ;  discocellulars 
nvisible  ;  7  from  6  anasto  mosing  with  8  to  middle  of  wing. 


Oxychirota  ceylonica-    £ 
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4508.      b.   OXYCHIROTA   CEYLONICA,  n.  Sp. 

ft.  Head,  thorax  and  abdomen  rufous  mixed  with  some  whitish.  Forewing 
rufous  overlaying  pale  scaling  and  with  slight  dark  irroration  ;  the  scale  teeth 
on  inner  margin  black  ;  black  points  at  middle  and  end  of  cell.  Hindwing 
rufous  overlaying  pale  scaling  and  with  slight  dark  irroration,  the  scale  teeth 
on  inner  margin  black. 

Habitat. — Ceylon,  Peradeniya(Thwaites).    Exp.  14  mill.     Type  in  B.  M. 

PYUALINiE. 

4522.  a.  Pyralls  cenalis,  Hmpsn.  A.  M.  N.  H.  (7),  xvii,  p.  254  (190G). 
ft.  Head  and  thorax  purplish  grey  mixed  with  reddish  brown  ;  legs  whitish, 
the  fore  tarsi  black  with  whitish  rings  ;  abdomen  purplish  grey  with  obscure 
dark  dorsal  bands.  Forewing  purplish  grey  irrorated  with  dark  reddish  brown  ; 
a  dark  patch  at  base  of  costa  ;  antemedial  line  dark  brown,  expanding  into  a 
patch  at  costa,  excurved  at  median  nervure  and  above  inner  margin  ;  some 
brown  points  on  medial  part  of  costa  ;  a  dark  discoidal  spot ;  postmedial  line 
expanding  into  a  patch  on  costa  and  defined  by  whitish  on  outer  side,  angled 
inwards  below  costa,  excurved  and  minutely  dentate,  between  veins  5  and  2  ;  a 
terminal  series  of  dark  points.  Hindwing  yellowish  white,  with  some  slight 
dark  points  on  termen. 

Habitat. — Ceylon.     Exp.  12  mill. 

4542.  a.  Stemmatophora  olivalis,  Hmpsn.  A.  M.  N.  H.  (7),  xvii,  p.  261 
(1906). 

ft.  Head,  thorax  and  abdomen  olive-yellow,  the  last  irrorated  with  a  few 
dark  scales.  Forewing  olive -yellow  with  slight  dark  irroration  ;  traces  of  a 
sinuous  antemedial  line  ;  a  black  discoidal  point ;  some  black  specks  on  medial 
part  of  costa  :  the  postmedial  line  placed  towards  termen,  slight,  dark,  somewhat 
excurved  at  middle  and  narrowly  defined  by  olive  on  outer  side  ;  the  terminal 
area  purple-red  irrorated  with  black  ;  cilia  with  fine  pale  line  at  base  followed  by  a 
hlack  line.  Hindwing  purple-red  irrorated  with  black;  a  curved  sub  basal  black 
line  defined  by  whitish  on  inner  side  ;  the  medial  line  defined  by  whitish  on 
outer  side,  oblique  from  costa  to  submedian  fold,  then  sinuous  ;  cilia  with  fine 
pale  line  at  base  followed  by  a  black  line. 

Habitat.— Ceylon,  Haldamulla.     Exp.  20  mill. 

4546.  b.  Stemmapophora  scotalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xvii,  p.  262 
(1906). 

ft.  Head,  thorax  and  abdomen  fuscous  black  mixed  with  some  grey  ;  tarsi 
tinged  with  white.  Forewing  grey,  almost  wholly  suffused  and  thickly  irrorated 
with  black  ;  the  medial  area  darkei  with  some  pale  points  on  costa  ;  antemedial 
line  pale,  defined  by  black  on  outer  side,  bisinuate ;  a  black  discoidal  spot ; 
postmedial  line  pale,  defined  by  black  on  inner  side,  slightly  angled  inwards 
below  costa  and  at  submedian  fold ;  a  terminal  series  of  black  points.  Hind- 
wing fuscous  with  a  fine  pale  line  at  base  of  cilia. 

The  specimen  from  Kashmir  is  browner  and  less  black,  the  lines  of  forewing 
closer  together,  and  the  antemedial  line  more  sinuous. 
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Habitat. — Kashmir,  Goorais  Valley  ;  Punjab,  Kangra  Valley,  4,500'.    Exp.  22 
—24  mill. 

4546.  c.  Stemmatophora  fulicunalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xvii, 
p.  263  (1906). 

9.  Sooty  black:  head  dull  rufous;  palpi  ochreous  white;  fore  coxa?  with 
some  pale  scales  at  extremity  ;  mid  tarsi  and  hind  tarsi  except  basal  joint 
ochreous  white  ;  abdomen  with  slight  pale  segmental  rings.  Forewing  with  the 
antemedial  line  represented  by  a  whitish  point  in  submedian  fold,  with  traces  of 
a  pale  line  from  it  to  inner  margin  ;  the  postmedial  line  whitish,  excurved  and 
almost  obsolete  between  veins  7  and  2,  and  with  a  more  prominent  small 
.spot  in  submedian  fold.  Hindwing  with  the  base  of  costal  area  greyish ;  an 
obliquely  curved  whitish  antemedial  line,  waved  and  stronger  on  inner  area  ; 
postmedial  line  whitish,  curved,  obsolescent  on  costal  half,  strong  and  waved  on 
inner  half,  bent  inwards  to  inner  margin. 

Habitat. — Bengal,  Calcutta.    Exp.  30  mill. 

4558.  a.  Herculia  flammealis,  Hmpsn.,  A.  M.  N.  H.  (7),  xvii,  p.  263 
(1906). 

$  Fiery  red  ;  tarsi  whitish.  Forewing  slightly  irrorated  with  deeper  red  ; 
a  straight,  erect,  whitish  antemedial  line  defined  by  deep  red  on  outer  side  ; 
some  white  points  on  medial  part  of  costa  and  a  faint  deep  red  discoidal  spot; 
postmedial  line  whitish,  defined  by  deep  red  on  inner  side,  slightly  excurved  at 
middle  ;  a  fine  pale  line  at  base  of  cilia.  Hindwing  rather  paler  ;  an  obliquely 
curved  whitish  postmedial  line  ;  a  fine  pale  line  at  base  of  cilia. 

Habitat. — Madras,  Bellary,  Ramandrug,  3,000'.     Exp.  24  mill. 

4575.    a.     Triphassa  macrarthralis,  n.  sp.  (Plate  E.,  f.  32). 

Antenna?  of  male  with  the  basal  joint  elongate  and  dilated,  the  base  of  shaft 
curved. 

Head  and  thorax  reddish  brown  mixed  with  grey  ;  legs  fuscous  ;  abdomen 
grey-brown  irrorated  with  black  and  with  dorsal  black  band  at  base.  Forewing 
grey  irrorated  with  brown  and  fuscous,  the  basal  area  suffused  with  rufous  to 
the  whitish  antemedial  line  which  is  excurved  from  costa  to  median  nervure; 
the  medial  area  with  some  pale  points  on  costa  ;  an  indistinct  dark  discoidal 
spot  ;  postmedial  line  whitish,  excurved  from  costa  to  vein  4,  incurved  to 
submedian  fold,  then  again  excurved,  some  red-brown  suffusion  before  it  at 
middle  and  beyond  it  from  costa  to  submedian  fold  ;  a  terminal  series  of  small 
black  spots  ;  cilia  with  white  line  at  base  followed  by  a  dark  line  and  grey  and 
fuscous  tips.  Hindwing  greyish  suffused  with  red-brown  and  with  slight  dark 
irroration  ;  an  indistinct  pale  curved  postmedial  line  ;  cilia  whitish  with  dark 
line  near  base  aad  dark  tips. 

Habitat.— Ceylon,  Eppawela  (Green.)    Exp.  20  mill.    Type  in  B.M. 

4579.  b.  Hyboloma  pallidalis,  Hmpsn,  A.  M.  N.  H.  (7),  xvii,  p.  265 
(1906). 

$.  Head  and  thorax  pale  rufous  ;  abdomen  grey  tinged  with  pale,  rufous  at 
base   and  irrorated   with  black.     Forewing  pale  rufous  slightly  irrorated   with 
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black,   the  terminal  area  somewhat  deeper  rufous  ;   a  small  rather  diffused  black 
discoidal  spot,  and  two  obliquely  placed  postmedial    points   below  costa.     Hind- 
wing  pale  ochreous,  the  terminal  area  tinged  with  rufous. 
Habitat. — Burma,  Karen  Hills,  Thandsung.    Esrp.  22  mill. 

Genus.  Lophopalpia.  Type. 

Lophopalpia,  Hmpsn.     Trans.  Ent.  Soc,  1896,  p.  526    ...         ...  pavperalis. 

Palpi  porrect,  extending  about  the  length  of  head,  the  2nd  joint  fringed  writh 
long  hair  below  extending  to  end  of  3rd  joint,  which  is  bent  sharply  down  at  an 
angle  ;  maxillary  palpi  filiform  ;    proboscis    minute  ;    frons    with  a  sharp    tuft; 
antenna?  of    male  ciliated  ;  tibiae  fringed    with  hair  on  outer   side  ;  claspers  and 

anal  tuft  large.     Forewing  with  the 

costa    arched  at  base,  then  nearly 

straight  ;  male    with    a   glandular 

swelling   at    base    of  costa    below, 

fringed  with  long  hair;  vein  3  from 

near  angle  of  cell ;  4-5  from  angle  : 

Lophopalpia  pauperalis.  g  |  6    from    upper     angle  ;    7-  8-  9-  10 

stalked  ;  11  from  cell.     Hindwing  with  vein  3  from  near  angle  of  cell  ;  4*5  from 

angle  ;  6*7  shortly  stalked;  7  anastomosing  with  8. 

4579.  /.  Lophopalpia  pauperalis,  Leech.  Entom.  xxii,  p.  70,  pi.  iv,  f.  11 
(1889). 

Head  and  tegulaa  red-brown  ;  patagia  and  thorax  dark  brown  with  a  leaden 
gloss  ;  abdomen  ochreous  grey,  dorsally  suffused  with  dark-brown.  Forewine- 
glossy  rufous  with  some  dark  irroration  and  striation,  the  area  below  the  cell 
and  vein  4  greyer  ;  traces  of  an  erect  antemedial  line  ;  postmedial  line  rather 
diffused,  incurved  from  costa  to  submedian  fold,  then  excurved,  the  rufous  on 
its  outer  side  running  down  to  a  point  at  submedian  fold  ;  a  deep  rufous  termi- 
nal line  ;  cilia  rufous,  greyish  towards  tornus.  Hindwing  pale  silky  ochreous 
with  some  dark  irroration  and  striation  between  the  cell  and  the  vein  4  and 
submedian  fold  ;  a  fine  deep  rufous  terminal  line  ;  cilia  with  slight  brown  line 
near  base  :  the  underside  pale  ochreous,  the  costa  tinged  with  rufous,  a  faint 
curved  postmedial  line. 

Habitat—  J apan  ;  Assam,  Khasis  ;  Pulo  Laut.     Exp.  26  mill. 

4595.     b.     Paractenia  desertalis,  n.  sp.     (Plate  E,  f.  31.) 

Antennae  of  male  ciliated  ;  forewing  with  vein  7  from  beyond  9. 

$  Head,  thorax  and  forewing  pale  ochreous ;  abdomen  and  hindwing 
ochreous  white  ;  fore  tibiae  at  extremity  and  tarsi  tinged  with  fuscous  :  pectus; 
coxae  and  base  of  abdomen  below  tinged  with  pale  pink. 

9  •  Forewing  with  slight  fuscous  discoidal  spot,  the  medial  part  of  costa 
with  series  of  slight  dark  streaks,  traces  of  a  pale  postmedial  line  oblique  below 
vein  4. 

Habitat.— Beloochistan,  Quetta  (Nurse).     Exp.  14-20  mill.     Type  in  B.  M. 

4601.  Bostra  marginata,  insert  Arripana  indicator,  Wlk.  Journ.  Linn 
Soc.  vii,  p.  74  (1864),  which  has  precedence. 
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THE  MOTHS  OF  INDIA  (HAMPSON). 
DESCRIPTION  OF  PLATE  E. 

Which  appeared  in  No.  1,  Vol.  XYIII,  Page  44. 


Fig.     1.  Epiplerna  polei. 

,,       2.  Epiplema  subflavida. 

3.  Dirades  nubila. 

4.  Hypochrosis  hypoleuca. 

5.  Boarmia  miocrota. 

6.  Phibalapteryx  rufipalpis. 

7.  Sauris  metaphoa. 

8.  Eupithec/a  albifurva. 

9.  Neoscelis  metachlora. 

10.  Crambus  dianiphalis. 

11.  Platyies  acroperalis. 

12.  Euzophera  cocciphaga. 

13.  Euzopherodes  albistrigella. 

14.  Entephria  hypostictalis. 

15.  Oligostigma  alicialis. 

16.  Sufetida  nitidalis. 

17.  Phlyctonodes  lenconeuralis. 

18.  Abraxas polioslrota. 

19.  Euzophera  ectophcea. 

20.  Spatulipalpia  hamaphoralis. 

21.  Phycita  definalis. 

22.  Rhodopliaa  albirenalis, 

23.  Abraxas  argyroslicta. 


Fig.  24. 

P sendoterpna  neonoma.  ■ 

„     25. 

Entephria  stictalis. 

,,      26. 

Calamochrous  purpuralis 

„     27. 

Nacoleia  tumidicostalis. 

„     28. 

Pionea  scopicalis. 

„     29. 

Abraxas  latizonata. 

„     30. 

Patissa  inter slicalis. 

»     31. 

Paractenia  desertalis. 

„     32. 

Triphassa  rnacrarthralis. 

„     33. 

Phycita  endomelctna. 

»     34. 

Tegostoma  trophotalis. 

„     35. 

Cybolomia  cervinalis. 

„     36. 

Nacoleia  nigricostalis. 

„     37. 

Calamochrous  sarcalis. 

„     38. 

Melissoblaptes  vinotincta. 

,.     39. 

Acidalia  phoznicearia. 

„     40. 

Dyaethia  glaacofusa. 

„     41. 

Euchloris  albideniula. 

„     42. 

Hypephyra  cyanosticta. 

„     43. 

Oidaria  scotaria. 

»     44. 

Filodes  bilinealis. 

„     45. 

Phryg anodes  chrysalis. 

„     46. 

Lygropia  shcvaroyalis. 

(  To  be  continued.) 
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TWO  NEW  SNAKES  FROM  ASSAM. 

BY 

Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

(WITH   A  PLATE.) 

{Read  before  the  Bombay  Natural  History  Society  on  the 

25th  July  1907.) 

Within  a  month  I  have  had  the  good  fortune  to  acquire  two  snakes 
new  to  science. 

The  first  was  one  of  four  snakes  which  had  been  preserved  in  spirit 
some  years,  and  stowed  away  as  rubbish  in  a  godown.  My  written 
appeal  for  snakes  in  the  Dibrugarh  Club  brought  these  specimens  back 
to  recollection.     The  habitat  is  almost  certainly  Tinsukia. 

Dipsadomorphus  guincunciatus. 

This  snake  is  a  very  typical  Dipsadomorphus  but  differs  from  all 
others  previously  described.  The  divided  anal  shield  alone  will  distin- 
guish it  from  all  the  other  known  Indian  species. 

Description. — Rostral :  Touches  six  shields,  the  sutures  made  with 
the  anterior  nasals  being  one-fourth  longer  than  those  made  with  the 
internasals.  Tnternasals :  Two  ;  suture  between  them  three- fourths  that 
between  the  prefrontal  fellows ;  two-thirds  the  internaso-prfefrontal 
suture.  Prefrontals  :  Two  ;  thn  suture  between  them  subequal  to  the 
prsefronto-frontal ;  in  contact  with  internasal,  postnasal,  loreal,  pne- 
ocular,  supraocular,  and  frontal.  Frontal :  Touches  six  shields,  the 
fronto-supraocular  sutures  being  about  one-fourth  longer  than  the  rest. 
Supraoculars  :  Length  equal  to  breadth ;  from  half  to  two-thirds  that 
of  the  frontal.  Nasals  :  Two  subequal  shields,  touching  the  1st  and  2nd 
supralabials.  Loreal :  One;  rather  higher  than  long.  Prceocular :  One, 
barely  reaching  crown.  Postoculars :  Two.  Temporals  :  Small  scale- 
like; two  superposed  anteriorly.  Supralabials  :  Eight  on  the  right  side, 
with  the  3rd,  4th  and  5th  touching  the  eye.  Nine  on  the  left  side  with 
the  4th,  5th  and  6th  touching  the  eye.  Posterior  sublinguals  :  Greater 
than  anterior  ;  in  contact  with  the  ftth,  6th  and  7th  infralabials ;  in  con- 
tact with  one  another  in  front.  Infralabials:  The  7th  is  the  largest  of  the 
series,  is  rather  broader  than  the  posterior  sublinguals,  and  in  contact 
with  3  scales  behind.  Costals  :  Two  heads- lengths  behind  head  J  9, 
mid-body  19,  2  heads-lengths  before  vent  15.  In  the  step  from  19  to 
17  the  uppermost  row  is  absorbed  into  the  vertebral;  from  17  to  15  the 
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3rd  and  4th  above  the  ventrals  coalesce.  Vertebrals  moderately  en- 
larged ;  the  last  row  barely  enlarged.  Ventrals  :  242.  Anal  :  Divided 
Subcaudals :  118,  divided.  Colour:  Yellowish  with  darkish  brown 
vertebral  short  crossbars,  and  a  costal  series  of  similar  bars  alternating 
with  the  vertebral  on  each  side.  Belly  obscurely  mottled  specially 
behind.  Head  mottled  brown,  a  conspicuous  postocular  streak,  and  a  V 
on  the  crown,  the  arms  of  which  meet  the  postocular  streak,  and  three 
occipito-nuchal  streaks.  Length :  Between  two  and  three  feet.  The 
anterior  palatine  teeth  are  not  enlarged. 

Dendrel aphis  biloreatus. 

This  very  graceful  little  snake  was  acquired  at  Sadiya  on  the  Brama- 
putra  70  odd  miles  north-east  of  Dibrugarh. 

It  is  2  feet  3£  inches  long,  and  the  tail  accounts  for  9£  inches. 

Description. — Rostral:    Touches     six     shields,    the    internasals   and 
anterior  nasals  making  subequal  sutures,  which  are  rather  longer  than 
the  first  labials.     Internasals :  Two,  the  suture  between  them   three- 
fourths  that   between   the   prefrontal  fellows ;    and    three-fourths   the 
internaso- prefrontal  sutures.     Prefrontals  :  Two,  the  suture  between 
them  one-third  to  one-fourth  greater  than  the  prsefronto-frontal  suture  ; 
in  contact  with  internasal,  postnasal,  two  loreals,  praeocular,  supraocular, 
and  frontal.     Frontal :  Touches  six  shields,  the  sutures  with  the   supra- 
oculars are  very  long,  more  than  twice  that  made  with  the  parietals. 
Supraoculars.:   Breadth  and   length    subequal   to   that   of  the  frontal. 
Nasals :   Touch  the  1st  and   2nd    supralabials,   the  anterior  is  rather 
longer  than   the  posterior.     Loreals:  Two  (1  +  1),  the  anterior  rather 
the  shorter.     Prceocular  :   One.     Pod<>culars  :  Two.      Temporals  :1  + 
1+2.   Supralabials :  9,   the   4th,   5th   and    6th    touching   the   eye. 
Posterior  sublinguals  :    Longer  than   the  .anterior  ;  quite  separated  ;  in 
contact  with  the  5th,  6th  and  7th  infralabials.     Infralabials  :  The  7 th  is 
the  largest  of  the  series,  more  than  twice  the  length  of  the  6th  ;  broader 
than  the  posterior  sublinguals,  and  in  contact  with  two  scales  behind. 
Costals  :     Two  heads-lengths  behind  the  head,  13  ;  midbody,  13;  two 
heads-lengths  before  the  vent  9.     In   the  step  from  1 3  to  1 1    the  5th 
row  above  the  ventrals  disappears,  in  the  next  step  from  11  to  9  the  4th 
and  5th  rows  above   the  ventrals  coalesce.     Vertebrals  much  enlarged, 
larger  than  the  last   row;  last  row   enlarged.      Ventrals:   192.  keeled. 
Anal :  Divided.     Subcaudals:   147,   divided,  keeled.      Colour :  Dorsally 
bronze-brown,  rather  lighter  vertebrally  in  forebody.      A  pale  line  runs 
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along  the  last  row  and  lower  half  of  penultimate  ending  at  the  vent. 
The  overlapped  portions  of  the  scales,  especially  in  the  anterior  part, 
are  bright  blue  as  in  Dendrop/iis  pietus.  The  head  is  bronze-brown 
above  with  a  black  loreal  streak,  continued  through  the  temporals  to  the 
forebody  where  it  fades,  and  is  lost.  Lips  creamy  white,  the  upper 
tinged  greenish  posteriorly.  Maxillary  teeth  about  21,  the  posterior  not 
enlarged.  In  colour  the  snake  is  extremely  like  Dendrophis  pietus  in 
every  detail. 

It  appears  to  me  to  be  most  like  I),  candolineolatus,  from  which  it 
differs  in  having  two  loreals,  three  labials  touching  the  eye,  and  in 
the  excessive  number  of  ventrals  and  subcaudals. 


275 

ADDITIONAL  CUCKOO  NOTES. 

BY 

E.  C.  Stuart   Baker,  F.Z.S. 
(Continued  from  page  894  of  Volume  XVII.) 

The  year  1907  has  added  two  important  items  to  our  knowledge  of 
cuckoo  oology.  The  most  important  of  these  two  is,  perhaps,  the 
obtaining,  by  Major  H.  A.  F.  Magrath,  of  an  oviduct  blue  egg  of 
Cuculus  canorus,  the  Common  Cuckoo. 

The  first  egg  obtained  was  forwarded  to  me  through  a  friend  with 
the  following  letter  :  — 

"  I  am  sending  you  a  cuckoo's  egg,  taken  by  me  on  the  1st  June, 
from  the  nest  of  Oreicola  ferrea  (The  Dark-grey  Bush-Chat)  in 
Thandiani,  on  the  top  of  the  hill. 

"  The  egg  is  interesting  for  the  following  reasons  : — The  only  cuckoo 
which  occurs,  as  far  as  I  can  see,  up  here,  is  C.  canorus,  and  it  is  so 
common  as  to  be  almost  a  nuisance.  C.  saturatus  also  occurs,  but 
lower  down.  Although  Thandiani  ridge  is  only  40  miles  from 
Murree,  yet  it  is  due  north  of  it,  and  is  isolated  from  the  ridge  on 
which  the  Gallis  are  situated.  I  think,  therefore,  that  it  is  very 
probably  outside  of  the  range  of  the  subtropical  cuckoos.  If  any  of 
the  other  cuckoos  occurred  I  should  surely  have  heard  of  them,  and 
as  you  know,  I  spend  my  days  up  here  after  birds.  I  am  well 
acquainted  with  the  '  Kaphul  Pakkha '  notes  of  the  micropterus 
which  one  hears  all  round  Mussoorie,  the  brain  fever  notes  of 
Hierococcyx,  and  the  notes  of  Coccystes  jacobinus.  For  all  of  them 
have  I  listened  intently,  therefore  I  think  we  can  eliminate  these 
three  birds.  Surniculus  lugubris  may  occur ;  but  I  have  never  heard 
their  call,  and  from  the  size  of  the  egg  I  think  we  can  eliminate  him. 

"There  remains  C.  poliocephalus,  Cac.  passerinus,  C.  saturatus,  and 
C.  canorus.  The  first  two,  as  I  have  said  before,  I  have  neither 
seen  nor  heard,  and  I  have  been  pretty  well  all  over  the  ridge.  The 
'  up  poop,  poop,  poop,  poop  '  of  No.  3  is  heard  pretty  freely  from 
7,000'  down,  and  I  once  got  close  to  a  bird  which  was  calling  at 
about  8,000'. 

"  Up  here,  then,  which  is  between  9,000'  and  10,000',    canorus  has 
it  pretty  well  her  own  way  :  both  she  and  the  common  foster  parent 
of  her  eggs,  Oreicola  ferrea,  are  very  common. 
7 
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"  The  nest  contained  three  eggs  of  0.  ferrea  besides  the  cuckoos, 
and  was  a  fairly  open  one  in  the  cleft  of  a  rock.  Two  days  later  I 
found  it  rifled,  possibly  by  a  jay  or  a  magpie  ( Urocissa  flavirostris). 

"  Another  nest  of  0.  ferrea,  which  I  found  close  by,  contained  no 
cuckoo's  eggs,  probably  because  it  was  so  admirably  concealed. 

"  I  have  been  hanging  about  with  a  gun  in  the  vicinity  of  these 
nests,  hoping  to  get  a  female  cuckoo,  but  although  the  females  of 
canorus  have  been  flying  about,  further  up  the  hill  on  both  sides, 
none  have  as  yet  come  into  the  actual  vicinity  of  the  nests. 

"  Trochalopterum  lineatum  nests  all  over  the  top  of  the  hill,  and 
I  have  examined  eggs  in  several  nests,  but  found  no  cuckoo's 
eggs." 

This  letter  was  written  on  the  5th  June,  and  was  promptly  followed 
by  one  on  the  17th,  telling  me  how  the  riddle  of  the  blue  egg  had 
been  solved. 

In  this  second  letter,  Major  Magrath  writes  : — 

"  Some  two  or  three  weeks  ago,  I  sent  you  a  blue  cuckoo's  egg, 
taken  in  the  nest  of  Ore  kola  ferrea. 

"  I  have  now  to  report  a  more  important  find,  which  will  interest 
you,  and  which  has,  I  think,  at  last  put  the  question  of  a  blue  egg 
of  canorus  beyond  doubt. 

"  After  finding  the  first  cuckoo's  egg  (blue)  in  the  nest  of  0. 
ferrea,  I  hunted  up  other  nests  and  have  so  far  found  six  of  this 
species.  None  of  the  remaining  five  contained  cuckoo's  eggs ;  but 
one  contained  a  young  cuckoo,  which  was,  I  think,  canorus.  This 
young  bird  came  to  grief  in  a  storm  a  day  or  two  later.  I  then 
turned  my  attention  to  the  nests  of  Larvivora  brunnea,  a  common 
species  up  here.  They  are  such  skulkers,  and  the  females  so  difficult 
to  observe,  that  I  have  only  succeeded,  so  far,  in  getting  two 
nests. 

"  In  nest  No.  2,  L.  brunnea,  I  found  the  blue  cuckoo's  egg  now 
sent  you  and  which  was  pretty  well  incubated. 

"  As  I  wrote  before,  the  only  cuckoos  which  occur  here,  to  my 
knowledge,  are  canorus  and  saturatus. 

"On  June  6th,  I  did  certainly  hear  a  solitary  Hierococcyx  sparve- 
roides  about  three  miles  along  the  ridge  of  the  south  of  this  ;  but 
this  bird  was  probably  a  solitary  straggler,  as  I  have  not  since  heard 
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the  notes  of  this  species.  If  any  other  cuokoos  and  especially 
micropterus  occurred,  I  should  surely  have  heard  them.  I  have  been 
pretty  well  all  over  this  hill,  and  you  know  how  plainly  and  how  far 
one  can  hear  in  these  deep  still  valleys.  I  had  my  suspicion,  there- 
fore, that  canorus  was  the  layer  of  the  blue  egg  (the  bird  being  so 
very  common  here).  All  this  time  I  was  endeavouring  to  solve  the 
enigma  by  shooting  a  female  and  examining  the  oviduct  egg  ;  but 
although  I  could  have  shot  plenty  of  males,  I  found  the  ladies 
exceedingly  difficult  of  approach.  Luckily  I  happened  to  stumble 
on  a  favourite  cuckoo  feeding  ground  in  a  patch  of  dock  weeds  full 
of  hairy  caterpillars.  Here,  on  the  morning  of  June  15th  last,  I 
took  my  stand  with  my  gun,  but  without  success.  However,  visiting 
the  place  again  in  the  evening  I  was  more  successful,  and,  out  of  4 
cuckoos  feeding  and  flying  about  there,  managed  to  select  and  knock 
over  the  female,  the  skin  of  which  I  now  send  you,  and  from  the 
oviduct  of  which  I  took  the  fragments  of  blue  eggshell  also  sent.  I 
hope  there  is  no  mistake  about  my  identification.  I  do  not  think 
there  is. 

"  The  egg  was  unfortunately  broken,  either  in  the  fall  when  shot, 
or  possibly  by  my  injudicious  handling  in  order  to  put  the  poor  bird, 
which  was  only  winged,  out  of  its  misery.  This  example  was  shot 
within  300  yards  of  the  nest  of  L.  brunnea,  from  which  the  blue  egg 
was  taken,  and  in  my  own  mind  I  have  little  doubt  that  this  is  an 
egg  of  canorus.  I  am  also  of  opinion,  perhaps  a  rash  one,  that  canorus 
lays  mostly  blue  eggs  on  this  hill." 

It  is  very  curious,  that  prior  to  receiving  this  letter,  which  most 
effectually  disposed  of  all  my  previous  doubts  as  to  the  Common 
Cuckoo  laying  blue  eggs,  I  had  myself  found  three  blue  cuckoo's 
eggs,  which  had  made  me  feel  that  I  had  been  much  too  emphatic  in 
my  assertions  on  this  point. 

Three  blue  eggs  taken  by  me  this  year,  two  in  the  nests  of  Liothrix 
luteaand  one  in  that  of  Mesia  argentauris,  were  found  at  an  altitude  of 
5,000  feet,  at  which,  in  the  Shillong  Hills,  only  two  cuckoos  breed : 
namely  canorus  and  saturatus.  As  my  eggs  could  not  have  been  those 
of  saturatus,  they  were  bound  to  be  those  of  the  Common  Cuckoo, 
and  I  was  just  about  to  climb  down  gracefully  from  my  pedestal  of 
"no  blue  canorus •  eggs  "  when  Major  Magrath's  letters  came  and 
hurled  me  headlong  from  it. 
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These  eggs  require  no  description,  as  they  answer  in  every  single 
respect  to  those  I  have  already  described  as  belonging  to  our  Indian 
Cuckoo,  micropterus. 

One  of  Major  Magrath's  eggs  is  spotted  with  three  or  four  tiny 
specks  and  spots  of  darker  green  blue  and  the  other  is  unspotted  ; 
all  mine  are  pure  blue. 

I  would  wish  to  note  that  I  still  consider  that  Col.  Rattray's  eggs 
did  really  belong  to  C.  micropterus  and  there  is  need  to  think,  that, 
because  canorus  lays  blue  eggs,  micropterus  does  not  do  the  same. 

Colonel  Rattray's  and  my  processes  of  elimination  will,  I  believe, 
still  lead  most  people  to  consider  that  many  of  his  eggs  must  have 
been  of  the  latter  species. 

The  second  important  piece  of  knowledge  acquired  this  year,  is 
through  Mr.  A.  M.  Primrose.  It  will  be  remembered  that  Mr.  Prim- 
rose sent  me  a  certain  remarkable  cuckoo's  egg  which  he  had  found  in 
the  nests  of  Aethopyga  seherice.  In  compliance  with  my  earnest 
request,  he,  this  year,  paid  very  especial  attention  to  this  matter,  and 
has  succeeded  in  rearing  a  young  cuckoo  from  the  nest,  which  turns 
out  to  be  a  lovely  young  Emerald  Cuckoo  ( Chrysococcyx  maculatus). 

These  eggs  are,  therefore,  satisfactorily  accounted  for ;  but  the  find 
is  not  only  a  most  notable  one,  on  account  of  what  it  demonstrates 
in  this  respect,  but  it  is  also  almost  equally  so  in  that  it  knocks  the 
whole  of  my  theories  concerning  the  eggs  of  both  the  Emerald 
Cuckoos  and  the  Violet  Cuckoo  to  the  ground. 

As  already  recorded,  on  one  occasion,  one  of  these  little  cuckoos 
was  caught  by  my  men  in  a  nest  containing  one  of  the  pink  eggs 
described  by  me  as  probably  belonging  to  the  bird  ;  but  these  pink 
eggs  must  now  be  admitted  to  be  those  of  some  other  cuckoo. 

It  does  not  matter  that  the  colours  are  different,  but  it  does  matter 
that  size,  shape  and  texture  are  totally  different. 

What  my  eggs  are,  I  cannot  say,  they  are  not  those  of  the 
Emerald  Cuckoo,  and  I  do  not  think  they  can  be  those  of  the  Violet 
Cuckoo,  which  can  hardly  vary  so  tremendously  in  every  particular 
from  those  of  the  former. 

They  may,  of  course,  be  those  of  Penthoceryx  from  the  oviduct  egg 
of  which  they  can  hardly  be  distinguished,  but — it  is  a  very  big  but — 
P.  sonnerati  was  very  rare  in  N.  Cachar,  yet  the  eggs  taken  were 
comparatively  numerous. 
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I  trust  my  own  utter  collapse  over-the  Emerald  Cuckoo's  eggs  will 
prove  an  ample  excuse  to  my  friends,  whose  evidence  re  cuckoo's 
effffs  I  have  not  deemed  conclusive. 

I  have  taken  very  numerous  eggs  of  Cacomantis  merulinus  this 
year,  in  three  cases  catching  the  cuckoo  by  uooses  on  the  nest. 
Their  eggs  call  for  no  special  remark  except  that,  strange  to  say, 
they  average  smaller  than  those  of  passerinus.  They  lay  principally 
in  the  nest  of  Orthotomus  and  Cistecola. 
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ON  SOME  INDIAN  FORMS  OF  THE  GENUS 

MICROMYS. 

BY 

R.  C.  Wroughton. 

Though  the  name  Micromys  was  proposed  so  long  ago  as  1841,  it 
was  not  generally  accepted  until  quite  recently.  In  1905,  Mr. 
Thomas  (A.M.N.H.,  May  1905,  p.  492)  in  describing  a  Japanese 
form  adopted  the  name  for  the  group  of  Field  Mice,  of  which  the 
European  representatives  are  minutus,  sylvaticus'*,  agrarius  and  mys- 
tacinus.  He  (loc.cit.)  recapitulates  the  chief  characteristics  of  the 
Genus  as  follows  : — "  the  posterior  lamina  of  the  first  and  second 
"  upper  molars  have  each  an  additional  internal  cusp  beyond  the 
"  number  present  in  Mus  ;  so  that,  counting  along  the  inner  side  of 
"  the  tooth-row,  there  are  three  cusps  on  the  first  molar  and  three  on 
"  the  second,  while  in  Mus  the  posterior  lamina  is  not  continued  in- 
"  wards  beyond  the  centre,  and  there  are  therefore  only  two  inner 
"  cusps  on  each  of  the  two  teeth." 

Distinct  local  forms  of  Micromys  sylvaticus  occur  at  intervals  over 
the  whole  area  between  its  typical  home  in  Europe  and  Ispahan  the 
type  locality  of  Mus  arianus  Blanford,  and  there  can  be  scarcely  any 
doubt  that  that  animal  should  rank  as  a  subspecies  of  M.  sylvaticus 
and  not  as  a  distinct  species.  I  propose  to  treat  the  Indian  forms, 
with  which  these  notes  are  concerned,  also  as  subspecies  of  M. 
sylvaticus.  The  mammary  formula  as  in  " Mus  arianus"  and  typical 
M.  sylvaticus  is  1 — 2=6. 

In  1876,  Blanford  described  and  figured  a  form  from  Persia 
(Zoology  of  Persia,  p.  54)  under  the  name  Mus  erythronotus ,  which 
he  afterwards  (that  name  being  preoccupied)  changed  (A.  M.  N.  H., 
vii.  1881,  p.  162)  to  Mus  arianus.  In  his  "  Mammalia  "  Blanford 
claims  that  this  form  extends  into  the  Indian  Region  at  Gilgit.  It 
seems  to  me  most  improbable  that  a  species  so  variable  as  M.  sylva- 
ticus should  remain  unchanged  from  Ispahan  to  Gilgit  across  the 
whole  breadth  of  Persia  and  Afghanistan,  and  I  should  expect  rather 
to  find  at  Gilgit  either  True's  subspecies  griseus  or  more  likely,  either 
wardi  or  a  closely  related  subspecies. 


*  This  is  the  Long-tailed  Field  Mouse,  a  common  animal  all  over  the  British  Isles  , 
requently  doing  much  damage  to  crocus  bulbs  in  the  spring.— Eds, 
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The  material  available  for  examination  is  very  limited  ;  except  two 
Series  from  Kashmir  and  Ladak  sent  by  Col.  Ward  and  some  speci- 
mens from  the  Panjab  collected  and  presented  by  Majors  Dunn, 
R.A.M.C.,  and  Magrath,  I  can  find  no  Indian  specimens  in  the 
Museum  Collection.  Mr.  Thomas  has  recently  described  several 
species  of  Micromys  from  China  and  Japan,  and  a  form  was  described 
from  Eastern  Thibet  more  than  20  years  ago.  It  is  to  be  expected 
the  genus  will  be  found  to  be  represented  at  all  our  Himalayan  hill 
stations.  It  would  be  most  interesting  to  see  if  and  to  what  extent 
the  species  varies  as  it  passes  Eastward,  for  the  Japanese  and  Chinese 
forms  are  specifically  distinct  from  M.  sylvaticus,  and  have  their 
mammary  formula  2 — 2=8.  Wherever  it  occurs,  it  is  likely  to 
be  very  common,  and  I  would  appeal  to  members  of  the  Society,  who 
may  have  the  opportunity,  to  collect  and  send  in  series  of  specimens. 

Key  to  the  known  Indian  Races  of  M.  sylvatkus. 

A.  Tail  as  long  as  head  and  body  or  slightly  longer. 

a.  Larger;   colour  ochraceous-brown  (Kashmir)...  griseus  True. 

b.  Smaller ;  colour  drab. ..(Ladak  and  Skardo)..  ivardi  subsp.  n. 

B.  Tail  shorter  than  head  and  body  (Panjab) .pentax  subsp.  n. 

Micromys  sylvaticus  griseus.  Tr. 

1894.     Mus  arianvs  griseus  True.  Proc.   U.S.  Nat.  Mus.,  xvii.,  p.  8. 

True  distinguishes  his  subspecies  griseus  from  Mus  arianus  by  its 
"  having  the  upper  surfaces  ochraceous  grey  instead  of  rufous."  He 
gives  "  Central  Kashmir  and  the  Pir  Panjal  "  as  type  localities  of  his 
subspecies.  Col.  Ward  has  collected  a  long  series  from  several 
places  in  the  Kashmir  Valley,  and  they  almost  certainly  represent 
True's  griseus.  They  are  a  very  even  series,  showing  little  individual 
variation.  General  colour  "  wood-brown  "  ;  each  hair  slate  grey  for 
f  its  length  then  buff,  in  a  certain  proportion  of  hairs  (large  on  the 
back,  small  on  the  flanks)  the  buff  is  reduced  to  a  mere  ring  by  a 
long  black  tip.  Belly  white,  the  hairs  with  slate-coloured  bases. 
Hands  and  feet  white.     Tail  like  back  above,  wbite  below. 

Dimensions  of  an  adult  male  :  — 

Head  and  body,  113  mm. ;  tail,  114  ;  hind  foot,  23  ;  ear,  15. 

Skull  :  greatest  length,  30  ;  basilar  length,  24  ;  diastema,  8*5  ; 
zygomatic  breadth,  15  ;  interorbital  breadth,  4*5  ;  brain  case  breadth, 
13*5  ;  palatal  foramina,  6  ;  upper  molar  series,  4  ;  bullae,  4*5. 
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Micromys  sylvatieus  wardi,  subsp.  n. 

A   pale-coloured     Micromys   rather    smaller  than    M.    sylvatieus^ 
griseus. 

Fur  fine,  silky,  moderately  long  (10—12  mm.  on  the  back). 

General  colour  above  pale  "  drab",  with  a  suffusion  of  "  clay 
colour ";  below  white  ;  the  line  of  demarcation  in  the  flanks  not 
very  distinctly  defined.  Individual  hairs  of  the  back  slate  colour 
basally  for  f  their  length  then  "  cream-buff"  ;  on  the  back  pale  ter- 
minal portion  reduced  to  a  subterminal  ring  by  a  long  black  tip  on  a 
large  proportion  of  the  hairs,  towards  the  flanks  these  black-tipped 
hairs  much  sparser  or  entirely  absent  ;  individual  hairs  of  belly  slate 
colour  with  white  tips.  Face  coloured  like  back.  Tail  like  back 
above,  below  white.     Hands  and  feet  white. 

Skull  short  and  broad  ;  shorter  than  in  griseus,  but  almost  equally 
broad  in  all  measurements.     Palatal  foramina  much  shorter. 

Dimensions  of  the  type  : — 

Head  and  body,  100  mm.  ;  tail,  104  ;  hindfoot,  21  ;  ear,  16. 

Skull:  greatest  length,  27;  basilar  length,  21*5;  diastema,  7*5; 
zygomatic  breadth,  14*5;  interorbital  breadth,  4*5;  brain  case  breadth, 
13  ;  palatal  foramina,  5  ;  upper  molar  series,  4 ;  bullae,  4*5. 

Habitat  :  Ladakh.  Alt.  9,000'— 11,500'.     Type  from  Saspul. 

Type  :  Old  male.  B.  M.  No.  7.12.16.2.  Original  number  431. 
Collected  by  Colonel  Ward  on  3rd  June  1905. 

This  differs  from  any  other  form  of  M.  sylvatieus  that  I  have  seen, 
by  its  drab  colour  contrasting  strongly  with  the  various  mixtures  of 
ochraceous  and  brown  in  different  proportions  which  characterise  all 
the  other  races.  A  specimen  collected  by  Mr.  Whitehead  at  Skardo 
is  identical  with  Col.  Ward's  series  from  Ladakh. 

I  have  much  pleasure  in  naming  this  well  marked  race  after 
Col.  Ward,  to  whose  energy  and  liberality  the  National  Collection 
owes  the  series  on  which  it  is  based. 

Micromys  sylvatieus  pentax,  subsp.  n. 

A  short  tailed  race  of  M.  sylvatieus. 
Size  rather  smaller  than  M.  sylvatieus  griseus. 
Fur  soft,  rather  short  (6 — 8  mm.  on  the  back). 
General  colour  very  much  as  in  the  Kashmir  form,  but  a  distinct 
tendency  to  show  a  darkened   area  on  the  back  and  rump,  especially 
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noticeable  in  the  younger  specimens.  All  details  of  colour  as  in 
M.  sylvaticvs  griseus. 

Skull  in  size  as  in  M.  sylvaticus  wardi,  but  narrower  in  all  details, 
especially  noticeable  in  the  portion  in  front  of  the  orbits.  Palatal 
foramina  rather  longer. 

Dimensions  of  the  type  : — 

Head  and  body,  102  mm. ;  tail,  92  ;  hind  foot,  21  ;  ear,  15. 

Skull  :  greatest  length,  27  ;  basilar  length,  22  ;  diastema,  7*5  ; 
zygomatic  breadth,  13-5  ;  interorbital  breadth,  4  ;  brain  case  breadth, 
12 ;  palatal  foramina,  5*5  ;  upper  molar  series,  4  ;  bullae,  4*5. 

Habitat :  Panjab.     Type  from  Thandiani. 

Type  :  Old  male,  B.  M.  No.  7.  8.  1.  4.  Original  number  3. 
Collected  31st  May  1907,  and  presented  to  the  Natural  History 
Museum  by  Major  H.  A.  F.  Magrath. 

A  series  of  four  specimens — two  males  and  two  females — were  taken 
by  Major  Magrath  in  the  Hazara  District.  Four  others  were  obtained 
by  Major  Dunn,  R.A.M.O.,  at  Gharial,  near  Murree.  These  were  all 
males  and  younger.  Throughout  the  two  series  the  short  tail  and 
narrow  skull  are  constant  characteristics. 
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NOTES  ON  THE  BIRDS  OF  THANDIANI. 

BY 

Major  H.  A.  F.  Magrath. 

Thandiani  in  the  Hazara  District,  N.  W.  F.  P.,  is,  as  its  name 
mplies,  a  delightfully  cool  little  hill  station  in  summer.  It  is  situated 
14  miles  N.-E.  of  the  Military  cantonment  of  Abbottabad,  on  the 
summit  of  a  ridge,  the  highest  point  of  which  is  just  over  9,000  feet. 
This  ridge  runs  parallel,  but  in  echelon,  to  the  ridge  on  which  the 
Galis  lie.  From  6,000  feet  up  it  is  covered  with  dense  forest,  con- 
sisting for  the  most  part  of  Silver  pine,  Blue  pine,  yew  trees,  horse 
chestnut,  walnut,  sycamore,  and  wild  cherry  trees.  There  is  also  a 
dense  undergrowth  of  Daphne  oleoides  and  a  species  of  Strobilanthes. 
Where  the  sunlight  can  get  at  the  hill  sides  they  are  carpeted  with 
wild  flowers  in  spring,  such  as  anemones  of  two  or  three  kinds,  wild 
violets,  wild  strawberries,  kingcups,  etc.,  also  ferns  of  three  or  four 
kinds,  among  which  the  maidenhair  is  common.  The  forests  thin 
out  as  one  approaches  the  top  of  the  ridge,  which  in  places  is  bare  of 
trees  but  covered  with  grassy  turf.  The  hill  stations  of  Nathia  Gali, 
Dunga  Gali  and  Murree  are  respectively  about  10,  14,  and  25  miles 
due  south  as  the  crow  flies,  and  it  is  a  curious  fact  that  although  so 
close  together  the  avifauna  of  Thandiani,  compared  with  that  of 
Murree  and  the  Galis,  should  be  so  much  poorer  in  species.  The 
ridge  on  which  Thandiani  stands  appears  to  be  just  outside  the  range 
of  many  subtropical  species  common  in  the  Murree  hills,  thus  proving 
that  the  range  of  a  species  is  often  sharply  defined.  In  the  present 
case  it  is  hard  to  understand  why  this  should  be  as  the  flora  of  both 
localities  is  very  similar,  and  if  anything  the  forests  round  Thandiani 
are  denser  and  of  greater  variety  than  those  round  Murree  and  the 
Galis.  As  an  example  I  will  mention  one  species  only  which  is  quite 
common  in  the  Murree  hills  and  also  I  believe  in  the  Galis,  but 
which,  as  far  as  I  am  aware,  does  not  occur  in  Thandiani,  viz.,  "  Me- 
aalcema  marshallorurn."  On  the  other  hand  I  believe  that  all  the 
species  which  occur  in  Thandiani  are  common  to  Murree  and  the 
Galis.  The  area  covered  by  my  observations  is  limited  to  a  horizontal 
distance  of  5  or  6  miles  along  the  top  of  the  ridge,  to  the  lower  tree 
limit  on  the  east  side  of  the  ridge  and  on  the  west  to  the  top  of  the 
ridge  of  the  outer  range  of  hills  between  which  and  the  main  ridge 
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the  Kala  Pani  stream  flows.  To  include  more  of  the  range  of  hills 
on  which  Thandiani  stands  would  be  unduly  stretching  the  bird  area 
which  could  be  legitimately  called  Thandiani.  I  must  acknowledge 
my  indebtedness  to  a  simple  list  of  the  birds  of  the  Murree  hills  and 
the  Galis  given  me  by  a  friend  who  compiled  it  from  "  Birds  nesting 
in  the  Murree  Hills  and  Gallies  '  by  Colonel  Rattray  published  in 
Vol.  XVI,  Nos.  3  and  4  of  this  Journal,  which  aided  me  considerably 
in  my  identifications.  I  made  no  collection  and  am  averse  to  collect- 
ing birds,  unless  with  some  special  object,  in  the  breeding  season. 
None  of  my  identifications  therefore  were  from  skins.  My  notes  only 
cover  a  period  extending  from  20th  May  to  10th  July,  but  it  is  just 
in  this  short  period  that  birds  are  best  observed.  The  numbers  and 
nomenclature  are  in  accordance  with  the  "  Fauna  of  British  India." 

(4).  Corvus  macrorhynchus. — The  Jungle  Crow  is  a  common  summer  visitor 
and  breeds  freely  along  the  Thandiani  ridge.  The  nest  is  generally  built  in  a 
pine  tree  at  a  considerable  height  from  the  ground  and  is  of  the  usual  crow 
type.  I  did  not  take  any  eggs,  but  was  informed  by  hillmen  that  the  young 
are  hatched  about  the  middle  of  June.  The  depredations  committed  by  these 
crows  on  the  eggs  and  young  of  smaller  birds  are  extensive  and  a  large  part 
of  their  daily  food  in  the  breeding  season  is  thus  obtained.  Amusing  gurgles 
and  croaks  are  indulged  in  by  the  jungle  crow  as  he  sits  in  the  heat  of  the  day 
on  a  shady  bough,  which  make  one  think  that  he  would  be  easy  to  train  to 
talk.     In  the  winter  he  migrates  far  into  the  plains. 

(13).  Urocissa  flavirostrls. — The  Yellow-billed  Blue  Magpie  is  often  seen  and 
heard  in  the  dense  forests  along  the  ridge.  Fledglings,  being  fed  by  their 
parents,  are  to  be  seen  from  the  beginning  of  June.  The  habits  of  this  magpie 
are  no  exception  to  those  of  the  rest  of  the  family  and  it  lives  in  the  breeding 
season  by  harrying  the  nests  of  other  birds. 

(24).  Garrulus  lanceolatus. — It  is  not  difficult  to  observe  the  Black-throated 
Jay  in  the  forests  between  6,000  and  8,000  feet.  Eggs  freshly  taken  were 
shown  me  in  the  middle  of  June.     The  note  is  harsh  and  jay-like. 

(26).  Garrulus  bispecularis. — The  Himalayan  Jay  is  rather  rare  and  I  only 
once  set  eyes  on  a  pair.  In  a  tree  they  remind  one  very  much  of  the  British 
Jay.  They  breed  at  about  7,000  feet  and  the  eggs  are  very  similar  to  those  of 
the  last  species. 

(28).  Nuclfraga  mullipunctata. — For  about  ten  days  in  the  middle  of  June 
the  harsh  chatter  of  the  larger  spotted  Nutcracker  was  constantly  heard  towards 
evening.  Though  rather  shy  I  once  got  a  close  view  of  this  bird  by  concealing 
myself  in  bushes  on  the  side  of  a  hill,  the  bird  being  very  high  up  in  a  pine, 
the  top  of  which  was  level  with  me.  I  am  inclined  to  believe  they  had  just 
arrived  at  this  time  and  subsequently  started  nesting  operations  somewhere  on 
the  hill.    I  did  not  find  a  nest. 
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(31).  Partis  atriceps. — The  Indian  Grey  Tit  is  not  uncommon  at  about  6,000 
feet. 

A  pair  nested  in  a  hole  between  the  lintel  of  the  bathroom  door  and  the 
masonry  in  the  Dak  Bungalow  at  Kala  Pani  and  were  carrying  food  to  the 
young  on  10th  July. 

(34).  Par  us  rnonticola— From  7,000  to  8,000  feet  the  Green-backed  Tit  is 
fairly  common.  I  saw  several  nest  holes  that  were  occupied  by  these  Tits. 
They  appear  to  prefer  dead  trees  for  their  nests,  and  usually  sycamores.  The 
nest  holes  are  generally  natural  holes  in  knots  in  the  trees.  Young  were  going 
about  by  the  end  of  June.     The  note  is  a  pretty  metallic  sounding  Tee-tee. 

(35).  jEgithalisaus  erythrocephalus. — The  beautiful  little  Red-headed  Tit  is 
rare  in  Thandiani  and  I  only  once  saw  an  example. 

(42).  Machlolophus  xanthogenys. — I  cannot  say  I  saw  this  species  to  be 
absolutely  certain  of  it;  but  a  party  of  Tits  observed  one  day  in  the  pines  some 
way  off  on  a  khud  side,  looked  liked  Yellow-cheeked  Tits.  A  very  rare  bird  in 
Thandiani. 

(44).  Lopliophanes  elanolophus. — The  lively  little  Crested  Black  Tit  is  one 
of  the  commonest  birds  on  the  hill.  The  nest  hole,  which  is  generally  in  a 
natural  hole  of  a  tree,  is  often  within  a  foot  of  the  ground  and  always  in  a  living 
tree.  The  eggs  are  laid  as  early  as  the  end  of  April  and  by  the  beginning  of 
June  family  parties  are  everywhere  in  evidence.  A  curious  hissing  or  spitting 
noise,  alarmingly  loud  for  such  a  tiny  atom  of  a  bird,  is  emitted  from  the  nest- 
hole  if  one  puts  one's  hand  inside  the  entrance.  A  leaf  or  a  little  bit  of  twig 
dropped  into  the  hole  speedily  brings  the  indignant  occupant  to  the  entrance 
with  the  offending  morsel  in  its  bill.  But,  strange  to  say,  crumbs  of  cake  or 
little  grubs  thrown  in  fail  to  bring  him  or  her  forth  !  A  variety  of  song  notes 
are  given  by  this  little  Tit,  a  common  one  being  Chak-cha-blnh  or  Kink-ka-jou." 
The  call  note  is  "  te-tewy." 

(91).  Trochalopterum  simile. — Another  very  common  bird  is  the  Western 
Variegated  Laughing  Thrush,  so  called,  though  he  really  belongs  to  the  babbler 
family.  For  such  a  large  bird  and  such  a  common  one  it  is  extraordinary  how 
seldom  one  sets  eyes  on  him.  He  is  a  skulker  and  loves  to  get  into  the  middle 
of  a  thick  bush  and  start  off  with  his  loud  whistle  Zdrlp-Diu-i-wIuh'' or  "Dlo-pi- 
wiah"  (the  "  i  "  pronounced  as  "  ee")  often  indeed  well  represented  by  the  words 
"  choky  wdliam,"  which  is  immediately  taken  up  by  hidden  accomplices  in  the 
bushes  around.  The  breeding  season  is  May  and  June  and  the  nest  which  is 
built  of  coarse  grass  and  stems,  is  generally  placed  in  the  bough  of  a  yew  about 
ten  or  twelve  feet  from  the  ground,  sometimes  in  a  bush.  The  ground  colour 
of  the  eggs  is  a  beautiful  green  blue. 

(99).  Trochalopterum  lineatum. — Another  skulker,  the  Himalayan  Streaked 
Laughing  Thrush,  is  quite  as  common  as  the  last  species.  It  hops  about  in  small 
parties  at  the  bottom  of  bushes  with  a  sort  of  "  churring"  note.  At  the  be- 
ginning of  the  breeding  season  it  has  two  whistling  notes  of  "  Trit-tew"  and 
"  Tewit"  and  another  note  of  "  Ju-wl-ye."     The  eggs  are  laid  in  May  and  June 
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and  the  nest,  which  is  built  of  grass,  is  generally  placed  low  down  in  a  fork  of 
a  yew  tree.  I  have  come  across  other  nesting  sites  in  small  bushes  in  a  hollow 
in  a  bank  and  in  a  silver  pine.  The  nest  in  the  latter  was  a  most  peculiar  one. 
First  a  platform  of  coarse  grass  and  bents,  about  a  foot  wide  and  3  or  4  inches 
deep,  had  been  laid  on  a  low  spreading  branch  and  in  the  middle  of  this  was 
built  a  nest  composed  of  the  pine  needles  of  the  blue  pine.  The  eggs  are  a 
lovely  turquoise  blue  unspotted  and  the  clutch  is  always  three. 

(187).  Myiophoneus  temminchi.— The  Himalayan  Whistling  Thrush  is  only 
to  be  observed  down  hill  between  5,000  and  6,000  feet  on  the  mountain  streams. 
I  did  not  look  for  nests.  The  song  notes  are  very  like  the  whistling  of  a  human 
being. 

(190).  Larvivora  cyanea. — Looking  for  the  nests  of  the  next  species  I  once 
came  across  a  pair  of  birds  which  I  have  no  doubt  were  Siberian  Blue  Chats. 
An  account  of  the  circumstances  under  which  I  happened  on  this  rare  species 
to  India  was  published  in  the  notes  to  Vol.  XVIII,  page  197  of  this  Journal. 

(191).     Larvivora  brunea. — Though   a   very    common   bird   on   the    hill   and 
heard  everywhere,  the   Indian  Blue  Chat  is  rarely  seen.     He  is  a   skulker  "par 
excellence,"  and   only  an  occasional  glimpse  is  to   be  caught  of  him  as  he   hurls 
himself  from  cover  to  cover.     At  pairing  time  he  throws  off  these  secretive  habits 
to  a  great  extent  and  is  to  be  seen  displaying  his  beauty  to  advantage  perched  on 
a   bush   or  branch  of  a  tree,  and  uttering  with  open   and  quivering  bill,  and 
apparently  much  strain   on   his   syrinx,   his   whistling   song  of   "  Jerri-Jerri," 
followed  by  a  rapidly  repeated  "  tlca-tlca-tica"  or  "  qulck-qulck-quick."     When 
perching  in  the   open  he   has  a  curious   habit  of  jerkily   waving  his  tail  4  or  5 
times  from   the  line   of   the   back   down,   every  fifth  or  sixth  wave  raising  it 
considerably  higher.     A  good  way  to  observe  this  bird   is  to  creep  quietly   into, 
and  sit  down  in   the  centre  of,  a  clump  of  thick   bushes  which   he  is  known   to 
frequent.     He  may  then  be  seen  at  quite  close  quarters  as  he  hops  warbling  and 
whistling  through  the  cover.     The  female,  owing  to  her  rather  sombre  garb  and 
quite  as  unobtrusive  habits,  is  still  less  easy  to  observe.     The  nest,  which  is  built 
of  moss  and  leaves,  and  lined  with  hair  and  a  few  feathers,  is  usually  placed   in 
the  crevice  of  a  rock  or  under  a  stone  in  a  gully  and  near  thick  cover  and  is,  as  a 
rule,  wonderfully  well  concealed.     The  eggs,  four  in   number,   are   plain   blue 
unspotted   and  not  as  described  in  the   "  Fauna   of  British.  India."     When   one 
approaches  a  nest  in  which  there  are  young,  the  parents  show   their  concern  by 
uttering  a  peculiar  "tack-tack"  note  very  similar  to  the  alarm  note  of  the  Stone- 
chats  and  easily  simulated  by  knocking  together  two  small  stones.     After  sound- 
ing this  note  the  bill  is  often  opened  and  shut  several   times  without  any  sound 
being  produced.     The  spirits  of  the  male  bird  are  irrepressible  and  he  sings  even 
when  the  brood  is  hatched  and  his  time  is  taken  up  in   foraging  for  his   young. 
The  young  leave  the  nest  at  an  early  age  and  before  they  can  fly.     This  species 
is  one  of  those  selected  by  the  common  cuckoo  as  foster  parent  for  its  young. 

(226).    Zosterops  palpebrosa. — Only   twice    have     I   met     with   the  Indian 
"  White  eye  "  ;  on  both  occasions  in  small  parties  hunting  for  insects  under  the 
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leaves  of  the  sycamore  and  wild  cherry   tree.     The  note  is  a  "tzip-tzip."     I  did 
not  find  a  nest. 

(260).  Cephalopyrus  flammiceps. — The  Firecap  is  a  fairly  common  little 
bird  on  the  hill.  It  appears  to  be  an  early  breeder,  as  family  parties  with  young 
fully  fledged  were  going  about  by  the  middle  of  June.  The  habits  and  notes  of 
this  species  are  very  similar  to  those  of  the  last.  On  June  22nd  I  saw  a  nest 
with  young  situated  about  25  feet  from  the  ground  in  a  hole  in  a  sycamore. 
The  parents  visited  the  nest  with  food  on  an  average  every  five  minutes.  The 
female  apparently  takes  upon  herself  the  duty  of  keeping  the  nest  clean. 

(269).  Hysipetes  psaroides. — The  Himalayan  Black  Bulbul  is  not  often  seen 
on  the  top  of  the  hill,  but  from  7,000  feet  down  it  is  fairly  common.  Eggs 
were  shown  me  which  were  taken  in  the  middle  of  June. 

(284).  Molopastes  leucogenys. — The  White-cheeked  Bulbul  occurs  sparingly 
about  the  hill  sides  below  Kala  Pani. 

(323).  Sitta  leucopsis. — The  doll-like  squeak  of  the  White-cheeked  Nuthatch 
is  a  familiar  sound  on  the  hill.  This  nuthatch  is  common  and  is  the  only  species 
of  its  family  in  Thandiani.  The  eggs  are  laid  in  May  and  June.  The  nest  is 
usually  in  a  hole  in  a  decayed  ;pine  or  sycamore  tree  and  the  entrance  is  not,  as 
far  as  I  am  aware,  reduced  by  being  mudded  in. 

(327).  Dicrurus  ater. — I  am  not  sure  whether  the  common  King  Crow  occurs 
within  the  limits  defined  or  not.  It  is  fairly  common  just  below  these  limits. 
A  pair  of  drongos  which  I  saw  nesting  in  a  "Kandhar"  tree  outside  the  Kala 
Pani  dale  bungalow  on  20th  May  were,  I  believe,  of  this  species. 

(328).  Dicrurus  longicaudatus. — The  Ashy  Drongo  occurs  in  the  forests  up 
to  about  8,000  feet  and  is  common.  A  number  of  fully  fledged  young  were  in 
evidence  on  the  outskirts  of  the  forests  above  Kala  Pani  on  9th  and  10th  July 
The  notes  are  very  similar  to  those  of  the  last  species.  A  common  one  is 
"  Drangh-glp  "  or  "  gip-gfp  drangh." 

(341).  Certhia  himalayana. — The  Himalayan  Tree-creeper  is  common  every- 
where. I  saw  fully  fledged  young  on  July  1st.  These  are  darker  in  plumage 
than  their  parents.  I  have  several  times  seen  this  tree-creeper  picking  its  food 
from  the  ground. 

(401).  Sylvia  althcea.— Between  4,000  and  5,000  feet  when  climbing  the  hill 
on  20th  May  I  saw  a  good  many  whitethroats,  some  of  them  undoubtedly  the 
Indian.  One  bird  was  singing  most  exquisitely  and  its  notes  were  different  to 
those  of  the  others  ;  it  was,  I  think,  Hume's  Lesser  Whitethroat.  The  song  may 
be  rendered  in  words  something  as  follows :  "  karu-karu-karu,  ka.rl-karl-ka.ri, 
chirri-chirri-chirri,  chup-chup-chup-chup,  chawai-chawai-chawai,  lhf '  probably 
the  birds  nested  near  where  I  saw  them. 

(402).     Sylvia  affinis.—Vide  note  on  last  species. 

(415).  Phylloscopus  proregulus. — Pallas'  Willow-Warbler  is  common.  I  saw 
one  with  nesting  materials  in  its  bill  on  22nd  May,  but  [could  not  trace  it  home 
in  the  thick  jungle.  This  tiny  bird  has  a  habit  of  fluttering  in  the  air  below  the 
end  of  a  branch,  when  in  search  of  food. 
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(422).     Acanthopneuste  viridanus. — The  Greenish  Willow-Warbler  is  rare,  but 
I  saw  a  party  of  five  or  six  near  the  hill  top  on  20th  June. 

(428).  Acanthopneuste  occipitalis. — The  Large  Crowned-Willow-Warbler  is 
an  extremely  common  bird.  It  begins  to  breed  about  the  end  of  May.  At  the 
pairing  season  the  males  are  very  combative  and  quarrelsome.  A  pair  locked 
in  deadly  struggle  fell  at  my  feet  one  day  and  I  almost  had  my  hands 
on  them  before  they  had  the  sense  to  separate  and  fly  away.  A  characteristic 
habit  of  this  little  bird,  as  it  creeps  about  branches  and  shrubs  is  its  restless 
waving  of  one  wing  ;  at  the  same  time  it  is  continually  uttering  its  monotonous 
note  of  "chip-chip-chip-chip."  The  nests  are  composed  of  moss  and  leaves  and 
are  built  usually  far  in  under  the  roots  of  trees,  sometimes  on  ledges  of  rock 
overgrown  with  ferns  and  roots,  sometimes  in  between  the  stones  of  a  wall  or 
culvert,  and  of  two  nests  I  saw  one  was  built  in  the  rafters  of  a  cowshed  and 
another  high  up  in  the  gable  of  a  roof  of  a  bungalow.  The  eggs  are  a  plain 
dirty  white.  The  bill  of  this  species  in  the  breeding  season  is  of  a  dull 
orange  yellow  colour. 

(434).  Cryptolopha  xanthoschista. —  Hodgson's  Grey-headed  Flycatcher- 
Warbler  is  common  about  the  lower  limits  of  the  forest  on  the  west  of  the 
ridge  and  about  the  open  hill  sides  below.  This  little  warbler  keeps  a  good 
deal  to  low  bushes. 

(458).  Suya  crinigera. — I  watched  a  female  Brown  Hill-Warbler  completing 
her  nest  on  the  hill  side  close  to  the  road  side  above  Kala  Pani  bungalow  on  9th 
July.  The  grass  purse-shaped  nest  which  was  in  a  clump  of  coarse  grass  and 
thorns  had  been  completed  and  the  process  of  lining  with  down  was  being 
carried  out.  The  bird  was  absurdly  tame,  allowing  me  to  get  within  three  or 
four  yards  of  the  nest  while  she  was  at  work. 

(473).  Lanius  vittatus. — On  10th  July  I  saw  a  Bay-backed  Shrike  on  the  top 
of  the  ridge  overlooking  Nawashahr  village  at  an  altitude  of  about  5,000  feet. 

(476).  Lanius  eryihronotus. — At  about  5,500  feet  I  saw  on  the  same  date  a 
solitary  example  of  the  Rufous-backed  Shrike. 

(495).  Pericrocotus  brevirostris. — Even  in  the  breeding  season  the  brilliantly 
coloured  Short-billed  Minivets  appear  to  keep  in  parties.  When  travelling  in 
search  of  food  along  the  tops  of  the  pines  they  are  constantly  using  a  tit-like 
chatter  and  a  call  note  of  "  swltswitswltitatit."  Possible  this  latter  note 
gave  rise  to  the  name  "  minivet."  Often  they  use  a  pretty  note  like  "  swlsweet- 
sweet-sweet."  They  are  common  birds  but  I  did  not  find  a  nest.  This  minivet 
leaves  the  hills  and  migrates  far  into  the  plains  of  the  Punjab  in  winter. 

(505).  Campophaga  melanosclmta . — I  saw  a  solitary  example  of  the  Dark- 
grey  Cuckoo-Shrike   at  about  6,000  feet  on  9th  July. 

(518).  Oriolus  kundoo. — The  Indian  Oriole  occurs  as  a  summer  visitor  below 
6,000  feet.  It  is  not  common,  but  its  far  sounding  mellow  whistle  is  one  of  the 
forest  sounds  around  Kala  Pani. 

(558).  Hemichelidon  sibirica. — The  Sooty  Flycatcher  is  on  still  hot  days  much 
in  evidence  about  the  top  of  the  hill.     His  favourite  perch   is  the   top  of  a  tall 
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dead  pine  from  which  he  launches  himself  into  the  air  at  the  buzzing  gnats 
around  him.  I  did  not  look  for  nests.  After  rain  this  flycatcher  takes  its  food 
to  a  great  extent  from  the  ground  and  rocks. 

(568).  Cyornis  superciliaris.- -The  handsome  little  White-browed  Blue 
Flycatcher  is  one  of  the  familiar  birds  on  the  hill.  The  nesting  season  is  May 
and  June.  The  nest,  a  neat  little  cup-shaped  structure  of  strips  of  bark  and 
grass,  is  commonly  built  under  a  piece  of  projecting  bark  of  the  wild  cherry 
tree,  sycamore  or  chestnut.  Sometimes  in  the  hollow  trunk  of  a  tree  shrub. 
The  eggs  are  usually  four  in  number. 

(579).  Stoparola  melanops. — The  beautiful  Verditer  Flycatcher  is  fairly 
common.  It  is  less  like  a  Flycatcher  in  habits  than  others  of  the  family  and  is 
rarely  seen  to  return  to  the  perch  which  it  has  just  quitted,  but  catches  its  food 
flying  from  tree  to  tree. 

(598).  Terpsiphone  paradisi. — On  July  9th  I  saw  a  female  Paradise  Fly- 
catcher hawking  dragon-flies  near  the  waterfalls  on  the  Sufed  Pani  stream 
above  Kala  Pani. 

(608).  Pratincola  caprata.— ■Below  5,000  feet  one  meets  with  the  Pied 
Bushchat.    This  and  the  next  species  meet  at  about  5,000  feet. 

(610).  Pratincola  maura. — At  about  5,000  feet  the  Indian  Bushchat  is  com- 
mon and  nests  freely  on  the  bush-clad  hill  sides. 

(615).  Oreicola  ferrea. — One  of  the  commonest  and  most  familiar  birds  on 
top  of  the  hill  is  the  Dark  Grey  Bushchat.  When  his  mate  is  sitting  on  her  nest, 
the  male  is  invariably  to  be  seen  on  top  of  the  nearest  tree  flirting  his  tail  and 
singing  his  rather  pretty  little  song  of  "  Tltheratu-chak-tew-tltatit",  with 
variations.  If  one  approaches  their  nest  the  parents  become  greatly  excited 
perching  on  the  nearest  bushes  flirting  their  tails  and  making  a  "  geezing  "  noise 
something  like  the  winding  of  a  watch.  The  breeding  season  commences  at  the 
end  of  May.  The  nest  is  made  of  grass  and  bents,  lined  with  a  few  feathers 
and  placed  under  a  stone,  in  a  cleft  in  a  rock,  in  a  hollow  in  a  bank  and  some- 
times at  the  bottom  of  a  tiny  bush  or  on  the  ground  under  a  bush.  The  eggs 
are  usually  four  in  number,  sometimes  five.  Occasionally  one  or  two  eggs  in  a 
clutch  are  much  bluer  than  the  remainder.  Owing  to  the  stupidly  open  situa- 
tions often  selected,  the  nests  are  much  harried  by  jungle  crows,  mischievous 
boys  and  egg  collectors.  Out  of  13  nests  found  I  think  only  one  pair  succeeded 
in  bringing  off  a  brood.  The  young  apparently  leave  the  nest  at  an  early  stage 
and  before  they  can  properly  fly.  They  remain  in  thick  cover  for  some  days 
where  the  parents  brine  them  food.  The  common  cuckoo  often  deposits  its 
eggs  in  the  nests  of  this  species. 

(630).  Henicurus  maculatus.—l  saw  two  or  three  examples  of  the  Western 
Spotted  Forktail  on  the  Sufed  Pani  stream,  above  Kala  Pani  on  July  9th. 

(637).  Microcichla  scouleri.— The  Little  Forktail  is  fairly  common  on  the 
above  stream  and  I  watched  some  of  them  for  some  time.  Although  these 
forktails  are  constantly  entering  the  water  to  bathe,  I  did  not  actually  see  them 
do  so  (so  as  to  wet  their  feathers)  in  search  of  food.    They  however  commonly 
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stand  on  boulders  over  which  the  water  flows  at  a  depth  of  an  inch  or  so, 
picking  up  the  insects  that  flow  towards  them.  Often  they  make  dashes  under 
the  spray  of  falling  water  and  sometimes  pick  up  their  food  out  of  a  foaming 
rush  of  water  by  hovering  just  above  it.  One  bird  I  watched  which  was  con- 
stantly flying  with  food,  in  under  the  bank  of  the  torrent  and  below  where  I 
was  seated,  evidently  had  a  nest  there,  but  I  had  not  time  to  go  down  and 
search  for  it. 

(646).  Rhyacornisfuliginosus. — The  Plumbeous  Redstart  is  common  on  the 
above  mentioned  stream  and  that  at  Kala  Pani.  It  is  a  very  tame  bird,  and 
examples  are  often  to  be  seen  standing  on  rocks  quite  close  to  the  dhobis 
washing  clothes.  This  Redstart  takes  flies  on  the  wing  like  a  flycatcher.  On 
July  9th  and  10th  I  saw  a  number  of  fully  fledged  young.  There  is  a  fascina- 
tion in  watching  the  tails  of  these  little  birds,  especially  the  white  tails  of  the 
females  and  young.  The  motion  is  simultaneously  a  wag  and  an  expansion,  and 
I  can  liken  it  to  nothing  so  much  as  the  scintillations  of  light  on  water  slightly 
disturbed.  This  peculiar  tail  motion  is  more  marked  in  this  genus  than  in  the 
last. 

(673).  Merula  castanea. — This  lovely  songster,  the  Grey-headed  Ouzel,  is 
fairly  common  above  7,000  feet.  Below,  its  place  is  taken  by  the  next  species. 
The  song,  although  not  so  continuous  as  that  of  the  Song  Thrush  (Turdus 
musicus),  is  yet  very  similar  and  is  one  of  the  delights  of  the  residents  of 
Thandiani.  The  nest  is  built,  as  a  rule,  low  down  in  a  yew  tree.  The  breeding 
season  commences  in  May. 

(676).  Merula  boulboul. — The  Grey-winged  Ouzel,  a  well  known  songster  and 
favourite  cage  bird  with  the  Kashmiris  and  Punjabis,  is  not  very  common  and 
does  not  occur  above  7,000  feet.  Eggs  taken  in  the  middle  of  June  were  shewn 
me. 

(690).  Petrophila  erythrogastra. — The  Chestnut-bellied  Rock-Thrush  is  rather 
rare.  Like  the  next  species,  he  is  fond  of  perching  on  the  topmost  branches  of  a 
bare  pine  tree,  but  although  I  have  watched  a  male  bird  once  or  twice  I  have 
never  heard  his  song.  I  saw  one  bird  hawk  and  catch  a  flying  insect  on  the 
wing  like  a  drongo. 

(691).  Petrophila  cinclorliyncha. — Perhaps  the  commonest  of  the  thrush 
family  on  the  hill  is  the  Blue-headed  Rock-Thrush.  Perched  high  up  in  a  pine 
his  pretty  three-note  warbling  song  of  "  Tew-li-dl,  Tew-li-di,  Tew-li-dl,  Tew  "  (the 
Tew  descending  in  the  scale  and  getting  louder  at  each  repetition  j  is  commonly 
sung  in  the  mornings  and  afternoons.  This  thrush  is  sometimes  seen  floating 
down  from  the  top  of  a  high  tree  to  a  lower  one  with  wings  outstretched  and 
singing  all  the  time  like  a  skylark.  Eggs  freshly  taken  were  shewn  me  in  June 
and  I  saw  a  nest  with  four  nearly  fledged  young  in  it  on  June  17th  and  another 
on  July  9th.  The  nests  were  built  in  crevices  in  rocks,  The  alarm  note  used  by 
both  parents  when  one  approaches  the  nest  is  a  "  goink-goink". 

(693).  Petrophila  cyanus. — The  Western  Blue  Rock-Thrush  is  fairly  com- 
mon on  the  bare  rocky  hills  below  Kala  Pani. 
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(698).  Oreocincla  dauma. — I  twice  saw  the  Small-billed  Mountain-Thrush  at 
about  7,000  feet,  but  I  do  not  think  it  can  be  common.  It  keeps  to  the  thick 
forests. 

(709).  Cinclus  asiaticus. — While  watching  a  little  Forktail,  a  Dipper  came  into 
the  field  view  of  my  glasses  and  perched  on  a  boulder  for  some  seconds,  then 
flew  away  round  a  bend  in  the  stream.  From  the  coloration,  which  was  a 
lightish  grey  spotted  about  the  breast,  I  came  to  the  conclusion  the  bird  was  a 
young  Brown  Dipper. 

(741).  Pycnorhampus  icteroides.— The  Black  and  Yellow  Grosbeak  is  one  of 
the  common  birds  on  the  ridge,  and  in  May  his  loud  call  note  of  "  trdkatree, 
trdkatree,  trekup  tr6kup  "  resounds  around.  The  "tre"is  well  represented  by 
an  ordinary  whistle  with  a  pea  or  circular  piece  of  cork  in  it.  Both  male  and 
female  use  the  call  note.  The  song  note  of  the  male  is  a  pretty  whistle 
"  tre-trui,  tre-trui."  These  grosbeaks  feed  on  the  fresh  shoots  of  the  pine 
and  on  the  seeds  in  the  cones.  Often  they  are  to  be  seen  picking  about  on 
the  ground.  The  breeding  season  commences  in  June.  I  did  not  look  for 
nests. 

(767).  Carduelis  caniceps. — On  20th  May  at  about  5,000  feet  I  saw  a  pair  of 
Himalayan  Goldfinches  fly  past  me  down  the  hill,  and  on  10th  July  a  flock  of 
eight  or  nine  flew  past  me  about  the  same  place.  This  species  most  probably 
breeds  in  the  vicinity  of  Thandiani. 

(772).  Hypacanthis  spinoides. — The  Himalayan  Greenfinch  is  rare  at 
Thandiani.  I  only  once  succeeded  in  getting  a  distant  view  of  the  bird. 
On  30th  June  I  heard  what  was  undoubtedly  a  greenfinch  call  note  outside 
the  house  I  was  living  in  and  ran  out  in  rather  scanty  attire  to  look  for  the 
originator  of  the  sound,  but  had  to  double  back  again  when  a  lady  of  the 
station  was  seen  coming  up  the  road.  The  call  note  is  precisely  similar  to  that 
of  the  European  greenfinch. 

(776).  Passer  domesticus. — I  saw  a  solitary  example  of  the  House  Sparrow 
outside  a  hillman's  hut  at  about  5,500  feet  on  10th  July. 

(780).  Passer  cinnamomeus.  —  Agreeable  as  it  is  to  get  away  from  the  common 
sparrow  of  the  plains,  the  Cinnamon  Tree  Sparrow  is  quite  an  acquisition  to  the 
avifauna  of  the  hill.  This  handsome  sparrow  is  common  and  nests  in  holes  in 
decayed  trees  about  the  hilltops.  I  saw  eggs  that  were  taken  early  in  June 
and  a  pair  building  for  a  second  brood  on  30th  June. 

(793).  Emberiza  sttwarli. — The  White-capped  Bunting  is  fairly  common  on 
the  bare  hills  below  the  forests. 

(794).  Emberiza  stracheyi. — The  Eastern  Meadow  Bunting  is  common  on 
the  hilltop  and  nests  in  May  and  June.  The  nesting  site  is  usually  in  a  hollow 
on  a  hillside  or  in  a  cleft  of  a  rock.  The  clutch  appears  to  be  only  three.  The 
eggs  have  the  peculiar  markings  of  the  bunting  family  and  are  very  like  those 
of  the  English  yellow  hammer.  When  on  the  ground  or  the  branch  of  a  tree 
this  bunting  is  constantly  jerkily  expanding  the  tail,  causing  the  white  outer  tail 
feathers  to  flash  into  view.     The  call  note  is  a  "  gwink  gwink." 
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(803).  Melophus  melaniclerus. — Driving  to  Abbottabad  ia  the  tonga  on 
19th  May  I  caught  a  glimpse  of  a  bird  on  the  roadside,  coloured  black  with 
rufous  wings  and  tail,  which  puzzled  me  till  I  again  met  with  the  species  on  my 
way  down  from  Thandiani  on  10th  July  at  about  5,500  feet.  It  was  the 
Crested  Bunting.  This  robin-like  colouration  in  a  bunting  strikes  one  as 
strange  at  first.  On  the  ground  and  walking,  the  attitude  of  this  handsome 
bunting  is  very  peacock-like.  The  head  and  breast  are  held  very  erect,  while 
the  tail,  which  seems  to  trail  behind,  is  rather  expanded. 

(805).  Chelldon  kashmiriemis. — The  little  Kashmir  House  Martin  takes  up 
his  summer  abode  in  the  verandahs  of  most  of  the  houses  that  are  situated  on 
top  of  the  hill.  I  am  not  sure  that  among  some  uf  the  colonies  there  are  not  a 
few  European  house  martins.  The  nests  are  built  of  mud  and  are  precisely 
similar  to  those  of  the  European  house  martin.  The  mud  is  carried  to  the 
nesting  site  in  a  lump  on  the  outside  of  the  bill  and  is  deposited  in  position,  the 
bill  being  shaken  free  and  withdrawn.  The  mud  receptacle  when  completed 
is  lined  with  pine  needles  on  which  is  laid  a  layer  of  feathers.  Three  or  four 
plain  white  and  rather  oval  eggs,  measuring  about  '78x'52  are  laid  towards  the 
end  of  May,  and  the  young  are  hatched  out  about  the  middle  of  June.  The 
first  broods  leave  the  nests  from  the  beginning  to  the  middle  of  July.  Seldom 
more  than  three  eggs  are  hatched,  and  indeed  three  young,  pretty  well  fill  the 
nest  when  about  half-fledged.  As  a  rule  there  is  never  room  for  more  than  two 
heads  at  a  time  at  the  aperture  of  the  nest  to  receive  food,  consequently  one 
young  bird  is  generally  in  the  background  and  unable  to  procure  sustenance 
till  one  or  other  of  those  at  the  entrance  retires  satisfied.  The  parents  appear 
to  use  no  discrimination  in  their  feeding  and  it  is  a  case  of  "  survival  of  the 
fittest",  the  most  vigorous  securing  the  most  food.  On  cold  rainy  days  the 
young  often  have  to  go  foodless  for  hours.  One  wet  day  I  remember  they 
were  not  fed  from  early  morning  till  past  1  p.m.  Ordinarily  the  nests  are 
visited  by  the  parents  with  food  on  an  average  every  four  or  five  minutes. 
For  days  before  the  young  actually  leave  the  nests  the  parents  call  to  and 
endeavour  to  persuade  them  to  venture  forth,  and  I  believe,  when  they  do 
eventually  leave,  one  parent  enters  the  nest  and  pushes  the  young  out  while 
the  other  flies  round  calling  to  them  with  a  loud  note  like  "gip,"  quite  unlike 
the  ordinary  martin  twitter.  As  far  as  I  could  ascertain,  the  young,  on  leaving 
the  nests,  are  at  once  able  to  forage  for  themselves  on  the  wing,  unlike  young 
swallows,  which  are  fed  for  some  days  after  by  their  parents.  The  day  they 
leave  the  nests  they  often  return  to  them,  when  tired,  to  be  fed  again  in  a 
desultory  sort  of  way  by  the  parents.  The  nestlings  are  infested  with  lice  and 
parasitic  blood-sucking  flies,  and  it  must  be  a  relief  for  them,  on  leaving  the 
nest,  to  get  away  from  these  unwelcome  guests.  On  examining  a  fallen  nest 
I  found  agglomerations  of  eges  of  lice  or  blood-sucking  flies  at  the  bottom  of 
it,  and  colonies  of  lice  in  the  interstices  in  the  mud.  I  do  not  think  that  after 
the  eggs  are  hatched  the  male  sleeps  in  the  nest,  and  indeed  the  female  prob- 
ably often  sleeps  away  from  it  when  her  progeny  attain  to  any  size.  I  was 
unable  to  observe  the  second  broods. 
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(810).  Ptyonoprogne  rupestris. — In  a  gully  with  steep  cliffs  on  either  side  at 
about  6,000  feet  I  saw  a  number  of  birds  flying  about  the  cliffs,  which  looked 
to  me  like  Crag  Martins.  I  had  not  glasses  with  me  and  was  unable  to  observe 
them  closely.  Visiting  the  place  about  a  fortnight  later  I  must  confess  to  not 
having  seen  any  birds  there. 

(813).  Hirundo  rustica. — On  two  occasions  I  thought  I  saw  the  Common 
Swallow  flying  about  the  hilltop. 

(822).  Hirundo  nepalensis. — Hodgson's  Striated  Swallow  breeds  in  small 
colonies  about  the  bare  hills  below  the  forest.  These  swallows  do  not  appear  to 
build  their  nests  together  like  martins,  but  a  pair  will  build  here  and  another 
there,  sometimes  widely  apart  where  the  rocks  are  unsuitable.  The  situation 
of  nests,  or  rather  remains  of  nests  I  saw,  all  appeared  stupidly  selected,  being 
terribly  exposed  to  wind  and  weather,  and  the  nests  had  all  collapsed.  I 
passed  a  pair  building  on  10th  July  on  an  old  site  on  the  face  of  a  rock  sloping 
inwards  on  the  side  of  the  road,  where  any  passer-by  could  knock  the  nest  down. 
It  was  built  of  mud  pellets  similar  to  the  nests  of  martins,  but  larger.  Possibly 
these  swallows  also  build  in  the  verandahs  of  the  hill-people's  houses  which 
stud  the  hillside  about  here.  I  certainly  often  saw  them  flying  about  outside 
these  houses  ;  but  in  the  verandah  of  one  I  examined  I  could  find  no  nests. 
I  was  chary  of  extending  my  investigations  to  other  houses  after  recent  ex- 
periences in  the  Kurram  Valley,  where  ornithological  rambles  led  a  friend  and 
me  to  be  suspected  by  the  Turi  villagers  of  being  Government  agents  sent  to 
poison  their  water-supply  !  The  note  of  this  swallow  as  it  flies  round  about 
the  nest  is  a  plaintive  "  piu  piu  ". 

(832).  Motacilla  melanope. — I  saw  a  young  Grey  Wagtail  on  the  stream  at 
Kala  Pani  on  9th  July. 

(844).  Anthus  similis. — The  Brown  Rock  Pipit  breeds  on  the  bare  hillside 
below  the  forest.  I  saw  a  female  carrying  food  to  a  nest  on  the  hillside  above 
me  on  10th  July.  While  I  was  watching  her,  she  was  joined  by  two  others 
which  hovered  kestrel-like  above  the  place  where  the  nest  was. 

(946).  Gecinus  squamatus. — The  wild  call  of  the  Western  Himalayan 
Scaly-bellied  Green  Woodpecker,  to  give  him  his  full  title,  was  a  common  sound 
in  the  woods,  near  the  top  of  the  ridge,  in  May.  The  nest  is  usually  in  a  hole 
in  a  cherry  tree,  the  entrance  of  which  often  appears  small  for  the  size  of  the 
bird.  When  the  young  are  hatched,  the  parents  are  often  to  be  seen  perched 
on  a  bare  bough  keeping  up  an  incessant  squawking  chuckle,  the  meaning  of 
which  is  not  easy  to  discover.  The  clamour  of  the  nestlings  may  be  likened  to 
the  distant  sound  of  a  puffing  engine.  It  seems  absurd  to  see  young  birds, 
after  they  are  fully  fledged  and  are  quite  as  big  as  their  parents,  being  fed. 

(950).  Gecinus  occipitalis. — When  first  I  arrived  up  I  was  much  puzzled  to 
discover  the  bird  that  made  a  loud  repeated  whistle  note  far  down  the  hillside. 
One  day  being  down  some  2,000  or  3,000  feet  I  heard  the  note  close  to  me  and 
imitating  it  to  the  best  of  my  ability,  I  had  the  satisfaction  of  seeing  the  author 
of  the  sound   fly  into  a   tree  above   me  where  I   could   examine   him   leisurely 
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through  my  glasses.  It  was  the  bird  I  expected,  namely  the  Black-naped 
Green  Woodpecker.  This  woodpecker  breeds  about  the  same  time  as  the  last 
species  but  at  lower  elevations. 

(960).  Hypopicus  hyperithrus. — Only  once  have  I  seen  the  Rufous-bellied 
Pied  Woodpecker,  when  I  came  across  a  pair  at  about  7,000  feet.  It  is  strange 
to  see  the  two  colours  rufous  and  crimson  contiguous  in  a  bird's  plumage. 

(961).  Dendrocopus  himalayensis. — One  of  the  commonest  and  noisiest  birds 
on  the  hill  is  the  Himalayan  Pied  Woodpecker.  It  occurs  all  over  the 
ridge,  from  6,000  feet  up,  in  summer.  The  nest  is  usually  in  a  hole  in  a  wild 
cherry  tree  at  about  15  or  20  feet  from  the  ground.  The  male  I  believe  takes 
his  turn  at  incubating  the  eggs,  as  I  distinctly  saw  a  female  feeding  what 
appeared  to  be  an  adult  male,  who  popped  his  head  out  of  the  hole  to  receive 
the  food.  When  the  young  are  hatched,  both  parents  are  indefatigable  in  their 
search  for  food  for  them,  the  female  perhaps  the  more  so,  and  make  much 
noise  over  the  process.  Arriving  at  the  nest  with  the  bill  from  point  to  gape 
festooned  with  "  poochies  "  they  apparently  feed  all  the  clamouring  young  at 
each  visit.  The  young  of  the  first  broods  leave  the  nests  about  the  middle  of 
June. 

(1066).  Upupa  epops. — The  European  Hoopoe  is  rather  rare.  A  bird,  which 
had  arrived  at  the  top  of  the  hill  on  4th  June,  sat  in  a  cherry  tree  within  50 
yards  of  my  verandah  and  repeated  his  call  of  "  hoop-hoop-hoop-hoop  "  for 
quite  half  an  hour.  Since  then  I  have  neither  heard  nor  seen  a  hoopoe,  though 
they  probably  occur  lower  down  the  hill. 

(1069).  Cypselus  apus. — A  big  colony  of  European  Swifts  nested  somewhere 
on  the  ridge,  but  I  never  discovered  where.  From  80  to  100  of  these  birds 
wheeling  and  dashing  in  their  grand  flight  movements  was  an  ordinary  but 
always  inspiring  sight  in  the  mornings  and  evenings  above  James'  hill  and  out 
over  the  valleys. 

(1072).  Cypselus  leuconyx. — Among  the  flocks  of  the  last  species  a  White- 
rumped  Swift  was  occasionally  to  be  seen,  of  about  the  same  size  as  apus, 
which  was  most  probably  Blyth's. 

(1077).  Chatura  nudipes. — On  two  or  three  occasions  I  saw  the  White- 
necked  Spine-tail,  "  swiftest  of  living  birds,"  displaying  his  powers  of  flight 
above  the  hill  top. 

(1095).  Caprimulgus  indicus. — The  Jungle  Nightjar  is  rare.  One  settled 
on  a  pine  just  outside  the  house  I  was  living  in,  one  evening,  and  kept  up  its 
rapidly  repeated  note  of  "  chuck-chug-chuck-chuck  "  for  fully  ten  minutes. 

(1104).  Cuculus  canorus. — The  common  Cuckoo  is  quite  a  feature  of  Than- 
diani  in  May  and  June.  It  is  easily  observed  and  still  more  easily  heard,  the 
familiar  call  sounding  all  the  day  long  in  May.  The  male  is  often  seen  high  up 
on  the  bare  branch  of  a  pine,  with  head  down,  tail  elevated,  drooping  wings  and 
body  swaying  from  side  to  side,  as  he  utters  his  repeated  "cuck  coo."  There 
are  several  variations  of  the  call.  It  generally  begins  with  a  deep  "  kokcoo" 
followed  by  a  hoarse  chuckle  (a  throat  clearer   possibly,   the   bird   sometimes 
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being  distinctly  hoarse),  then  the  well  known  "  cuck-coo  "  repeated  over 
and  over  again.  Sometimes  the  note  is  "  Kuk-coo  "  and  sometimes,  though  rarely, 
the  ordinary  note  is  preceded  by  a  syllable  "  ak  "  as  "ak-cuck-coo."  Often  the 
call  stops  at  the  first  syllable  "  cuck".  When  a  female  is  seen  or  heard  the 
notes  are  "  cuck-coo,  cuck-cuck-coo,  cuck-cuck-coo  "  in  a  rising  crescendo 
denoting  extreme  excitement.  In  my  experience  the  cuckoo's  notes  do  not 
alter  as  the  season  advances,  as  many  observers  assert.  The  bird  is  possibly 
more  vigorous  at  the  beginning  of  the  breeding  season,  and  his  call  may  then 
be  more  prolonged,  but  the  trisyllabic  call  "  cuck-cuck-coo"  is  entirely  connected 
with  the  proximity  of  the  female.  The  variations  of  the  ordinary  call  given 
above  are  just  as  likely  to  be  heard  at  the  beginning  of  the  season  as  at  the 
end.  The  note  of  the  female  is  a  bubbling  "  quick-quick-quick-quick,  "  some- 
times repeated  more  slowly.  Occasionally  she  gives  the  hoarse  chuckle  like  the 
male.  The  cuckoo's  call  was  still  occasionally  heard  when  I  left  Thandiani 
on  9th  July,  but  the  breeding  season  was  evidently  rapidly  drawing  to  a  close. 
The  esrgs  are  commonly  laid  in  the  nests  of  Oreicola  ferrea  and  Larvivora 
brunnea.  I  found  no  cuckoo's  eggs  in. the  nests  of  Trocalopterum  lineatum  or 
Acanthopneuste  occipitalis.  I  took  only  three  eggs  from  nests,  and  extraordinary 
to  relate  they  were  all  blue  !  Two  taken  from  the  nests  of  0.  ferrea  were  a 
greenish-blue  very  slightly  spotted  at  the  larger  end  with  olive-green.  The 
other  taken  from  the  nest  of  L.  brunnea  was  a  beautiful  hedgesparrow  blue 
unspotted.  I  was  so  puzzled  at  finding  blue  cuckoo's  eggs,  which  I  had  every 
reason  to  believe  were  laid  by  the  present  species,  there  being  no  other  Cuckoos 
to  my  knowledge  frequenting  the  top  of  the  hill,  that  I  determined  if  possible  to 
solve  the  enigma  by  examining  an  oviduct  egg.  With  some  difficulty  1 
succeeded  in  bagging  a  female  on  15th  June  and  to  my  delight  took  the 
fragments  of  a  blue  egg  (it  having  unfortunately  been  broken  by  the  fall  when 
shot)  from  the  oviduct.  This  egg  tallied  with  the  one  taken  from  the  nest  of 
L.  brunnea.  I  have  sent  the  skin  and  eggs  to  Mr.  E.  C.  Stuart  Baker  for  his 
information  and  opinion.*  In  two  of  the  nests  the  cuckoo's  egg  had  already 
been  deposited  when  I  found  the  nests,  but  in  the  third  instance  I  did  not  get  a 
cuckoo's  egg  till  I  had  visited  the  nest  for  the  third  time,  the  cuckoo 
having  meanwhile  deposited  her  egg  and  extracted  one  of  those  of  the  parent 
bird.  Young  cuckoos  were  found  in  the  nests  of  both  0.  ferrea  and  L. 
brunnea.  The  young  of  the  foster  parents  are  ejected  by  the  young  cuckoo  as 
early  as  three  days  after  being  hatched  and  before  the  latter's  eyes  are  opened. 
(1105).  Cuculus  saturates. — The  "  up-poop-poop-poop-poop  "  of  the  Hima- 
layan Cuckoo  is  a  common  sound  down  hill  during  the  month  of  May  and  June- 
I  once  heard  the  bird  calling  at  about  8,000  feet,  but  this  is  an  unusually  high 
altitude  for  this  species  at  Thandiani.  I  did  not  hear  the  call  after  June  30th. 
Although  this  cuckoo's  notes  may  at  first  be  confounded  with  those  of  the 
Hoopoe  there  is  a  good  deal  of  difference.  The  cadence  is  the  same,  but  the 
notes  are  much  deeper   and  louder  and  are  heard  at  a   great   distance.     The 

•  See  page  261  of  this  issue. -Eds. 
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female  seems  to  have  the  same  "  quick  quick  "  notes,  but  not  so  loud  as  those 
of  the  female  canorus,  and  repeated  more  slowly.  I  did  not  find  any  eggs  of 
this  cuckoo. 

(1108).  Hierococcyx  spatter hides. — On  6th  June  at  about  8,000  feet  I  heard 
a  solitary  Large  Hawk  Cuckoo  giving  his  "  brainfever "  call.  Heard  in  the 
dense  forest,  the  notes  are  quite  musical  and  by  no  means  aggravating.  I  kept 
up  a  duet  with  the  bird,  imitating  his  notes  for  some  ten  minutes.  I  was  the 
first  to  get  tired  of  the  game.  This  was  the  only  occasion  on  which  I  came 
across  this  species. 

(1135).  Palaornis  nepalensis. — On  the  top  of  the  ridge  overlooking  Nawa- 
shahr  village  on  10th  July  at  about  5,000  feet  a  Paroquet  flew  over  my  head, 
which  from  its  call  I  took  to  be  the  Large  Indian  Paroquet. 

(1141).  Palceomis  schisticeps. — The  Slaty-headed  Paroquet  occurs  in  fair 
numbers  in  the  forest.  The  call  or  screech  is  soft  and  pleasing  compared  with 
that  of  P.  torquatus.  Nesting  takes  place  in  May  and  June,  and  young  were 
being  hawked  about  for  sale  in  the  station  at  the  end  of  June  and  beginning  of 
July. 

(1175).  Scops  spilocephahis. — At  10  p.m.  on  the  night  of  5th  July  I  heard 
a  loud  double  whistle  in  the  woods  just  below  the  bungalow,  repeated  for  quite 
ten  minutes.  I  attributed  the  call  to  the  Spotted  Himalayan  Scops  Owl.  This 
was  the  only  occasion  on  which  I  heard  the  notes. 

(1193).  Gyps  himalayensis, — The  Himalayan  Griffon  Vulture  is  the  only 
large  vulture  I  have  seen  on  the  ridge  and  it  is  common.  I  did  not  look  for 
nests,  but  these  birds  probably  breed  among  the  cliffs  and  rocks  on  the  east  side 
of  the  ridge. 

(1198).  Neophron  perenopterus. — The  Egyptian  Vulture  arrives  up  about 
he  end  of  May  and  becomes  fairly  common,  probably  nesting  among  the  cliffs 
above  mentioned. 

(1199).  Gypcetus  barbatus. — The  Lammergeyer  is  almost  as  common  as  the 
Himalayan  Griffon  Vulture.  I  saw  a  young  bird  on  the  wing  in  the  end  of  June. 

(1210).  Ictincetas  malayensis. — I  only  once  saw  an  example  of  the  Black 
Eagle.  It  was  hawking  over  the  tree  tops  on  the  hill-side.  Jerdon  well 
describes  the  flight  of  this  eagle  as  harrier-like. 

(1217).  Spilornis  cheela. — I  came  across  a  pair  of  the  Crested  Serpent  Eagle 
one  day  when  down  the  hill-side  about  1,500  feet.  They  wheeled  close  above 
me  several  times,  uttering  a  kite-like  cry.  I  saw  another  bird  at  about  8,000  feet 
on  July  4th. 

(1229).  Milvus  govinda.— On  one  occasion  only,  I  saw  a  solitary  example 
of  the  common  Pariah  Kite  hawking  round  the  bungalow  and  over  some  tents 
below. 

(1230).  Milvus  melanotis. — On  two  occasions  I  saw  a  solitary  example  of 
the  Large  Pariah  Kite  foraging  over  the  top  of  the  hill. 

(1247).  Accipiter  nisus. — The  Sparrow  Hawk  is  not  very  uncommon  and 
apparently  nests  on  the  ridge.     As  I  was   one   day   seated    on   the   edge  of  the 
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khud,  one  of  these  birds  suddenly  appeared  within  a  few  feet  of  me  on  the 
lowest  branch  of  a  small  pine  just  below.  We  eyed  each  other  for  a  few 
seconds  when  he  flew  off  following  the  line  of  the  cliffs  and  silently  and  swiftly 
gliding  round  each  bend  in  the  hope  of  surprising  some  unwary  bird.  This 
little  hawk  might  well  be  described  as  the  panther  of  the  bird  kingdom,  his 
flight  is  so  silent  and  his  manner  of  alighting  in  the  middle  of  a  tree  or  bush 
so  stealthy. 

(1255).  Falco  peregrinator. — I  saw  a  fine  example  of  the  "  Shahin"  perched 
on  a  dead  bough  of  a  pine  tree,  on  July  2nd.  For  some  days  following,  this 
bird  hung  about  the  top  of  the  hill. 

(1260),  Falco  subbuteo. — On  May  24th  I  noticed  a  small  hawk  overhead. 
Presently  it  dropped  and  settled  on  a  dead  pine  and  gave  me  an  excellent  and 
leisurely  look  at  it  through  the  glasses.  It  was  a  Hobby  in  beautiful  feather. 
While  preening  himself,  and  resting,  some  jungle  crows  out  of  pure  devilment 
commenced  to  harry  him  and  drove  him  from  his  perch  ;  but  the  tables  were 
quickly  turned,  the  Hobby  keeping  easily  above  the  crows  and  making  some 
very  business-like  stoops  at  his  would-be  tormentors,  which  they  quickly  had 
enough  of.  The  flight  of  this  hawk  is  swift  and  powerful  for  its  size.  The  bird 
seen  was  probably  migrating,  as  I  saw  no  others. 

(1265),  Tinnunculus  alaudarius. — Several  pairs  of  Kestrels  nested  in  the 
cliffs  on  the  east  of  the  ridge,  and  it  was  a  common  sight  to  see  one  of  these 
birds  hovering  over  the  hill  top,  probably  in  search  of  mice,  the  burrows  of 
which  riddle  the  whole  top  of  the  hill.  If  the  breeze  is  sufficient,  these  birds 
can  cease  hovering  and  remain  almost  absolutely  motionless  poised  in  the  air.  I 
saw  a  kestrel  one  day  stoop  at  a  cuckoo  perched  on  a  pine  branch  and  calling. 
Each  time  the  kestrel  stooped,  the  cuckoo  dropped  off  his  perch,  returning  to  it 
and  resuming  his  calling  when  the  kestrel  had  shot  past.  Finally  the  kestrel 
prevailed  and  drove  the  cuckoo  away.  On  July  6th  I  saw  a  kestrel  fly  down 
and  pitch  on  the  roadway  outside  the  bungalow  and  proceed  to  take  a  dust 
bath,  which  was  interrupted  by  some  one  coming  along  the  road. 

(1305).  Turtur  ferrago. — The  Indian  Turtle  Dove  is  fairly  common,  nesting 
in  the  pine  woods.  This  dove's  note  is  a  deep  hoarse  "  Kroo-kroo-kroo  "  very 
like  our  English  woodpigeon's  "  coo". 

(1328 j.  Gallus ferruglneus. — I  was  informed  by  a  friend  that  the  Red  Jungle 
Fowl  was  shot  by  an  acquaintance  of  his  when  shooting  on  the  hill  the  previous 
autumn.     I  did  not  come  across  the  bird  myself. 

(1334).  Pucrasia  rnacrolopha. — There  were  a  fair  number  of  pheasants 
breeding  in  the  pine  forests  along  the  ridge,  of  which  the  Koklass  was,  I  believe, 
one  species,  and  9  eggs  I  took  from  a  hillman  were,  I  believe,  of  this  species. 

(1336).  Gennceus  albicristatus. — The  White  Crested  Kalij  Pheasant  is,  I 
believe,  another  resident  species. 

(1342).     Lophophorus  refulgem. — The  Monal  has  been  shot  on  the  hill. 

(1378).  Tetraogallus  himalayensis.—My  informant  of  the  shooting  of  the  Red 
Jungle   Fowl  also  told   me   that  he   himself,  when  shooting  pheasants  in  the 
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autumn,  tried  to  get  a  shot  at  a  very: large  reddish  bird  seen  near  the  top  of  the 
ridge,  but  was  unable  to  get  close  enough.  From  his  description  of  the  colour, 
size,  and  flight  of  the  bird,  it  could,  I  think,  only  have  been  the  Himalayan 
Snow  Cock. 

(1597).  Netiium  crecca. — In  September  last  year  Capt.  Skinner,  E.E.,  shot 
a  Teal  in  Thandiani  from  off  a  tiny  pond,  not  much  more  than  a  puddle,  just 
outside  the  bungalow  he  was  staying  in.  This  is  surely  a  curious  occurrence  for 
the  hills  !  He  informed  me  too  that  he  saw  a  sandpiper  at  the  same  pond  in 
the  same  month  ! 

For  a  few  days  at  the  beginning  of  July,  before  I  left  Thandiani,  my  attention 
was  attracted  on  four  or  five  occasions  by  a  peculiarly  sweet  song  uttered  by 
some  bird,  which  always  kept  to  the  densest  cover.  I  made  three  separate 
attempts  involving  a  good  deal  of  climbing  and  forcing  my  way  through  thick 
bush  to  observe  the  skulking  songster,  but  although  I  twice  got  within  six  or 
eight  feet  of  him,  I  never  on  account  of  the  dense  foliage  succeeded  in  getting 
a  sufficiently  clear  view  of  him  to  be  able  to  make  out  the  coloration.  All  I 
could  see  was  that  it  was  a  small  bird.  I  had  most  reluctantly  to  leave  the  hill 
without  knowing  what  the  bird  was.  The  song  always  commenced  with  a  long 
whistle,  at  first  very  soft,  and  gradually  increasing  in  volume  of  sound,  followed 
by  a  "  titita-tweet ",  then  the  same  swelling  whistle,  but  in  a  higher  key,  follow- 
ed by  a  "  tweet  tew ."  Possibly  the  bird  was  Horornis  pallidvs,  the  pale 
Bush  Warbler,  but  if  so  then  the  last  part  of  the  song  is  not  as  described  by 
Brooks. 
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A  CONTRIBUTION  TO  THE  ACULEATE  HYMENOPTERA 
OF  THE  BOMBAY  PRESIDENCY. 

By 

P.  Cameron. 

With  2  or  3  exceptions  the  species  described  in  this  paper  have  been  taken 
at  Deesa  and  Matheran  by  Lieut.-Col.  C.  Gr.  Nurse. 

SCOLIIDiE. 

Discolia  nigrobimaculata,  sp.  nov. 

Red,  yellow  and  black  ;  the  antennae,  face,  clypeus,  base  of  mandibles,  a  line, 
behind  and  touching  the  hinder  ocelli,  uniting  the  eyes  at  the  hinder  edge 
transverse  in  front,  rounded  behind,  occiput,  thorax,  basal  segment  of  abdomen 
except  at  the  apex,  the  5th  and  following  segments,  the  ventral,  and  the  legs, 
ferruginous,  the  front  and  vertex,  except  for  the  transverse  line,  the  outer  or- 
bits, and  the  2nd,  3rd  and  4th  abdominal  segments  for  the  greater  part  pale 
orange  yellow  ;  the  following  parts  are  black  :  the  mandibles  except  at  the 
base,  a  narrow  line  of  equal  width  on  the  apex  of  the  1st  abdominal  segment,  a 
wider  one  on  the  2nd,  obliquely  dilated  in  the  middle,  a  narrower  one,  less  strongly 
dilated  in  the  middle,  on  the  3rd,  similar  lines  on  the  base  of  the  2nd  to  4th 
segments,  but  more  sharply  triangularly  dilated,in  the  middle,  except  that  on  the 
4th,  which  is  only  slightly  dilated,  and  an  oblique  irregular  spot  near  the  middle 
of  the  sides  of  the  2nd,  black  ;  legs  ferruginous,  the  hair  white,  the  tarsal  spines 
and  culcuria  pale  ferruginous.  The  hair  is  pale  ferruginous,  darker  coloured — 
more  reddish — on  the  mesonotum  and  on  the,apical  abdominal  segments.  Wings 
hyaline,  largely  tinged  with  fulvous  on  the  fore  margin,  the  apex  in  front  from 
near  the  radial  cellules,  with  a  smoky  violaceous  cloud.     9 . 

Length  15-17  mm. 

Deesa,  October  (Nurse). 

Head  smooth,  except  for  some  scattered  punctures  on  the  front  ;  the  thorax 
closely,  coarsely  punctured,  except  on  the  apical  slope  of  the  metanotum. 

Allied  to  D.  histronica,  F.,  which  is  a  larger  species,  has  the  thorax  largely 
infuscated,  wants  the  rufous  transverse  stripe  at  the  ocelli  found  in  the  present 
species  ;  the  abdominal  yellow  (at  least  on  the  3rd  and  4th  segments)  is  not 
continuous,  but  forms  large  lateral  spots  and  there  is  no  black  spot  on  the  sides 
of  the  2nd. 

Pompilid^e. 
Pompilus  benedietus,  sp.  nov. 
Black,  the  abdomen  and  legs  except  the  coxae,  ferruginous,  the  head  and 
thorax  densely  covered  with  silvery  pubescence  ;  wings  hyaline,  the  apex  from 
shortly  behind  the  end  of  the  radius  smoky,  flagellum  fu?cous,  the  scape 
covered  with  silvery  pubescence ;  pronotum  as  long  as  the  head ;  metan- 
otum  furrowed   down   the   middle   at  the   base  and  apex  ;  the  cubitus  in  .hind 
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wings  received  very  shortly  before  the  transverse  median.  Ocelli  in  a  curve, 
the  hinder  separated  from  each  other  by  a  greater  distance  than  they  are  from 
the  eyes,  which  converge  distinctly  ,above  and  are  hardly  separated  from  the 
mandibles  in  front,  but  distinctly  so  behind.  The  1st  joint  of  the  flagellum 
is  clearly  longer  than  the  2nd.  Pronotum  shorter  than  the  mesonotum  ; 
the  metanotum  has  a  more  oblique  slope  on  the  apex  than  on  the  base,  where 
it  is  rounded.     $  and  ft. 

Length  6-7  mm. 

Deesa     (Nurse). 

The  2nd  abscissa  of  radius  twice  the  length  of  the  3rd  distinctly  shorter  than 
the  space  bounded  by  the  2nd  recurrent  (which  is  received  in  the  middle  of  the 
cellule)  and  the  transverse  cubitals ;  the  front  (and  larger)  part  of  the  3rd 
transverse  cubital  has  a  sharp,  straight  oblique  slope.  The  long  spur  of  the 
hind  tibiae  is  half  the  length  of  the  metatarsus  ;  the  claws  without  a  tooth,  but 
the  anterior  is  dilated  at  the  base.  The  radial  cellule  is  sharp-pointed  at  the 
apex ;  the  apical  abscissa  of  the  radius  is  a  little  roundly  curved.  The 
transverse  median  nervure  in  front  wings  not  quite  interstitial,  being  received 
shortly  beyond  the  transverse  basal.  Fore  tarsi  with  long,  stout  spines.  The 
apical  slope  of  metanotum  distinctly  transversely  striated  ;  the  furrow  deep 
in  its  middle.  In  the  ft  the  1st  joint  of  the  flagellum  is  as  long  as  the  2nd  ;  the 
claws  are  dilated  at  the  base  as  in  the  $ . 

This  species  does  not  fit  into  any  of  the  Ashmeadian  genera.  Except  as 
regards  the  claws  it  might  run  into  Sericopompilus. 

Pompilus  ithonus,  sp.  nov. 

Black,  densely  covered  all  over  with  silvery  pubescence,  which  gives  it  a  grey 
colour,  the  wings  hyaline,  the  apex  from  the  end  of  the  radius  smoky,  the  ner- 
vures  black,  the  2nd  abscissa  of  the  radius  3  times  as  long  as  the  3rd,  the  latter 
distinctly  less  than  the  space  between  the  2nd  recurrent  and  the  transverse 
cubital  nervures  ;  the  2nd  recurrent  is  received  in  the  middle  of  the  cellule,  the 
apical  abscissa  of  the  radius  is  straight,  without  a  curve,  oblique.  Apex  of 
clypeus  almost  broadly  rounded,  the  centre  transverse,  the  sides  broadly 
rounded.  Apex  of  mandibles  broadly  rufous.  Eyes  a  little  converging 
above.  Pronotum  not  quite  so  long  as  the  head,  its  base  distinctly  narrowed, 
the  apex  angled  in  the  middle.  Metanotum  long,  gradually  rounded  from  the 
base  to  the  apex,  the  centre  with  a  distinct,  moderately  wide  longitudinal 
furrow.  Tibial  and  tarsal  claws  moderately  long,  black,  the  long  hind  spur  not 
two-thirds  of  the  length  of  the  metatarsus,  the  spines  on  fore  tarsi  long. 
Ocelli  in  a  triangle  ;  the  hinder  separated  from  each  other  by  almost  the  same 
distance  as  they  are  from  the  eyes.  The  1st  joint  of  the  flagellum  is  distinctly 
longer  than  the  2nd.     9  and  ft. 

Length  $  7  mm.,  ft  6  mm. 

Deesa  (Nurse). 

The  head  viewed  from  the  front  as  wide  as  long.  The  claws  have  not  a 
distinct   tooth  at  the   base  in  either  sex.     The  cubitus  in   hind  wings  originates 
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distinctly  before  the  transverse  median  nervure.  Eyes  reaching  to  the  base  of 
the  mandibles  on  inner  side.  The  tarsal  comb  long  in  $.  The  transverse 
median  nervure  is  received  shortly  behind  the  transverse  basal,  almost  inter- 
stitial. 

This  species  does  not  fit  into  any  of  the  genera  in  Ashmead's  Revision  (Can. 
Ent.  XXXIV,  p.  80 — 87).  It  comes  nearest  to  the  character  given  for  Ferreola, 
but  that  has  the  claws  in  the  $  with  a  tooth  and  in  the  $  they  are  cleft,  it 
differing  also  in  some  other  respects.  The  silvery  pile  on  the  base  of  the 
abdominal  segments  may  become  rubbed  off. 

SPHEGIDiE. 

Oxybelus  latilineatus,  sp.  nov. 

Black,  a  line  on  apex  of  pronotum,  tubercles,  a  large  oblique,  somewhat  oval 
spot  on  sides  of  scutellum,  the  base  of  post-scutellum  broadly,  the  squamae,  the 
apex  of  central  squama  narrowly,  and  broad  lines  on  the  basal  4  abdominal 
segments,  pale  yellow,  the  Pygidium  rufous,  the  underside  of  the  4  front  femora, 
their  tibiae  except  for  a  black  line  behind,  the  hinder  except  for  a  line  on  the 
lower  basal  third  and  the  greater  part  of  the  tegulae,  pale  yellow  ;  the  tarsi 
yellow,  tinged  distinctly  with  fulvous.  Wings  hyaline,  the  nervures  black. 
Central  scutellar  spine  curved,  about  4  times  longer  than  wide,  of  equal  width, 
the  centre  depressed,  the  apex  transverse  ;  the  lateral  spines  rounded  on  outer 
side,  gradually  narrowed  to  a  point,  longer  than  they  are  wide  at  the  base,  the 
outerside  depressed.  Scutellum  keeled  down  the  middle.  Metanotum  areolated, 
the  arese  large,  the  upper  central  smooth,  shining,  longer  than  wide,  broadly 
pyriform,  the  narrowed  end  below.  Mesopleurse  closely,  rugosely  punctured, 
opaque ;  the  metapleurae  with  curved,  distinctly  separated  stria?.  Abdomen 
strongly  punctured  throughout ;  the  pygidium  appears  as  if  longitudinally 
striated  and  covered  with  a  stiff  depressed  pile.  Flagellum  for  the  greater  part 
reddish  brown.  Mandibles  yellow  red  and  black.  There  are  no  distinct  furrows 
on  the  mesopleurse.     $ . 

Length  4  mm. 

This  species  should  be  known  by  the  areolated  metanotum,  the  wide  yellow 
band  uniting  the  lateral  spots  on  the  post-scutellum,  and  the  fulvous  pygidium. 

Oxybelus  pictisentis,  sp.  nov. 

Black,  antennal  scape  except  above,  a  line, narrowed  on  inuerside,  on  the  sides 
of  the  pronotum,  tubercles,  tegulae,  an  oblique  ;  oval  spot  on  the  sides  of  scutel- 
lum, the  lateral  squamae,  apical  half  of  spine,  a  semi-circular  mark  on  the  sides  of 
1st  abdominal  segment,  a  longer  line,  roundly  dilated  on  the  inner  side  at  the 
base  on  the  sides  of  2nd,  2  longish  lines  on  the  3rd  and  a  continuous  one  on  the 
4th,  pale  yellow.  Anterior  coxae  black,  the  4  posterior  black  above, yellow  below, 
fore  femora  red  in  front,  black  behind  at  the  base  and  above,  the  black  line  gra- 
dually narrowed  towards  the  apex,  the  apex  below  it  yellow,  the  4  hinder  red, 
the  middle  with  the  apical  half  broadly  yellow  ;  the  tibiae  and  tarsi  yellow,  the 
middle  tibiae  broadly,  the  posterior  at  the  apex  behind  black ;  hind  spurs 
fulvous.     Lateral  squamae  large,  broad  at  the  base,  gradually  narrowed  to  a   fine 
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point ;  the  central  about  3  times  longer  than  wide,  of  equal  width,  the  apex  with 
a  triangular  incision.  Central  area  of  metanotum  irregularly  coarsely  aciculated 
above  and  with  a  few  oblique  irregular  striae,  below  it  is  smooth  and  shining, 
the  sides  of  metanotum  aciculated  and  bearing  distinctly  separated  oblique 
striae.  Mesothorax  strongly  punctured,  the  pleurae  more  strongly  than  the  rest  ; 
down  the  centre  of  the  latter  is  a  furrow  which  extends  shortly  below  the 
middle ;  on  either  side  of  its  lower  end  is  an  obscure  curved  longitudinal 
furrow.  Flagellum  rufo-fulvous.  Pygidium  long,  gradually  narrowed  from  the 
base  to  the  apex,  which  is  rufous  ;  it  is  strongly  closely  punctured.  Mandibles 
broadly  pale  yellow  at  the  base,  a  rufous  belt  beyond  the  yellow,  the  apex 
black.    Wings  hyaline,  the  nervures  mostly  black,  tegulae  pale  yellow.     $ . 

Length  6  mm. 

Deesa,  December. 

The  puncturation  is  strong,  the  scutellar  central  keel  is  clearly  defined  ;  there 
is  a  stouter,  less  clearly  defined  one  down  the  centre  of  the  post-scutellum  ;  the 
pubescence  close,  pale.     The  mucro  is  hollowed  above,  not  curved. 

Oxybelus  fulvicaudis,  sp.  nov. 

Bla.ck,  the  abdomen  slightly  tinged  with  bronzy  colour,  the  last  segment 
bright  fulvous,  the  greater  part  of  the  4  anterior  tibiae,  the  apex  of  the  posterior, 
and  the  tarsi  rufo-testaceous  ;  the  base  of  antennal  scape  narrowly,  and  its  apex 
more  broadly  testaceous,  the  flagellum  rufo-testaceous.  Wings  clear  hyaline,  the 
nervures  and  stigma  fuscous.  Scutellar  process  about  4  times  longer  than  wide, 
curved,  of  equal  width  throughout,  the  apex  with  a  wide,  rounded  shallow 
incision.    $. 

Length  4  mm. 

Deesa,  December  (Nurse). 

Lower  part  of  front,  face,  clypeus  and  outer  orbits  covered  with  silvery  pile. 
Front  and  vertex  closely  punctured,  the  former  with  a  wide  smooth  depression, 
widest  below  in  the  middle  of  lower  half.  Clypeus  smooth,  depressed,  brownish, 
its  apex  roundly  projecting.  Base  of  mandibles  broadly  pale  yellow,  the  centre 
ferruginous,  the  apex  black.  Prothorax  almost  smooth,  the  mesonotum  strong- 
ly, closely  punctured,  the  scutellum  similarly  punctured ;  its  centre  is  stoutly 
keeled,  the  sides  and  apex  are  also  keeled,  there  being  a  crenulated  furrow  in- 
side the  keel.  Metanotal  area  large,  an  elongated  triangle,  extending  almost  to 
the  apex  its  sides  at  the  base  stoutly  obliquely  striated,  the  middle  part  aci- 
culated, the  apex  smooth  ;  the  sides  at  the  top  stoutly,  obliquely  irregularly  striat- 
ed, the  apex  strongly  aciculated,  almost  punctured.  Mesopleurae  irregularly 
rugosely  punctured ;  there  is  a  wide  furrow  below  the  middle,  the  breast  is 
bordered  by  a  curved  crenulated  furrow.  There  is  a  striated  area,  bordered  at 
the  apex,  by  a  curved  furrow  ;  the  apex  above  is  obscurely  striated,  below  it  is 
smooth.  Basal  segment  of  abdomen  smooth,  the  rest  closely  punctured  ;  the 
segments  laterally  covered  with  silvery  pubescence,  the  pygidium  with  longish 
punctures  and  with  silvery  pubescence. 
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The  lateral  mucro  is  small,  triangular,  rounded  on  the  outside,  the  central  has 
the  sides  raised.  Ocelli  in  a  curve,  the  hinder  separated  from  each  other  by 
double  the  distance  they  are  from  the  eyes.    Tubercles  pale  yellow. 

A  distinct  little  insect,  not  easily  confounded  with  any  of  the  known  Indian 
species. 

Oxybelus  forticarinatus ,  sp.  nov. 

Black,  the  antennal  scape,  base  of  mandibles,  the  apex  of  pronotum,  tuber- 
cles, a  mark  on  the  sides  of  the  scutellum,  oblique,  oval,  wider  than  long,  the 
lateral  squamae,  and  broad  transverse  lines  on  the  sides  of  the  basal  4  or  5,  ab- 
dominal segments,  the  apices  of  the  4  anterior  femora,  the  underside  of  the 
anterior,  the  greater  part  of  the  4  anterior  tibiae,  the  base  of  the  posterior  and 
the  tarsi,  yellow  ;  the  coxae  and  the  apical  two-thirds  of  the  hind  tibiae  black,  the 
4  hinder  trochanters  and  femora  rufous  ;  flagellum  dark  rufous.  Wings  hyaline, 
the  nervures  dark  fuscous.  Scutellar  lamina  large,  twice  longer  than  wide, 
roundly  narrowed  towards  the  apex,  which  has  a  A — shaped  incision  ;  the  co- 
lour is  rufous,  yellowish  round  the  edges  ;  down  the  centre  is  a  strong  longitu- 
dinal keel,  from  which  radiate  some  obscure  striae.  $  and  $ , 
Length  4-5  mm, 
Deesa,  March  (Col.  Nursed. 

Head  below  the  ocelli   densely   covered  with  silvery   pubescence ;  the   vertex 
less  closely  pilose,  strongly,  closely  punctured  ;  the  front  less  closely  punctured. 
Apex  of  clypeus  with  3  short,  stumpy  teeth.    Base  of  mandibles  broadly  yellow, 
the  middle  rufous,  the  apex  black.     Pronotum   smooth,   the  apex  carinate,   the 
sides  oblique.    Mesonotum  closely  punctured,  the  scutellum  more  shining,  more 
strongly  punctured,  but  with  the  punctures   much   more   widely   separated  and 
with  a  keel  down  the  centre  ;  the  lateral  laminae  triangular,  longer  than  they  are 
wide  at  the  base,  the  outer  side  rounded,  the  apex  ending  in  a  curved  point ; 
the  apex  of  the  scutellum  is  depressed  and  has  a  stout  central  and  3  short,  stout 
lateral  keels.    On  the  apical  slope   of   the   metanotum,   on  the  upper  half,  is  a 
triangular  area,  its  apex  being  smooth,  depressed,  the  rest  being  roughened  ;  on 
either  side   is   an   oblique,   narrower,   triangular   area ;  the   sides   are   strongly 
keeled.     Mesopleurae  somewhat   strongly   punctured,   the  metapleurae  obliquely 
striated,  the  striae  clearly  separated.  Abdomen  strongly  punctured,  the   penulti- 
mate segment  more  strongly  than  the  other  ;  the  sides  of   the  last  raised,  bor- 
dered by  a  smooth   line,  its   apex   transverse ;  there   may   be   2   more  or   less 
distinct  yellow  line  on   the  5th   segment ;  the   apical   yellow   lines   are   not  so 
widely  separated  as  the  basal. 

The  amount  of  black,  yellow  and  red  on  the  legs  varies,  as  does  also  the 
strength  of  the  puncturation. 

This  species  comes  near  to  O.  squamosus,  Sm.,  the  two  may  be  separated  by 
the  form  of  the  scutellar  process  ;  in  squamosus  there  is  no  stout  central  keel 
and  its  centre  is  broadly  raised  ;  in  the  present  species  there  is  down  its  centre 
a  stout  longitudinal  keel  and  the  sides  are   raised ;  i.e.,  there    is  a   depression 
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on  either  side  of  the  keel ;  for  Hear  inatus,  too,  is   a   mucli   smaller  species   than 
squamosus — 4-5  mm.  as  against  7  for  the  latter. 

Dusyproctus  lestaceipalpis ,  sp.  nov. 

Black,  the  antennal  scape,  mandibles  except  at  apex,  an  interrupted  line  on 
apex  of  pronotum,  tubercles,  the  scutellar  keels,  2  somewhat  semi  circular  marks 
on  the  basal  half  of  scutellum,  a  curved  line,  narrowed  on  the  inner  side,  on 
outer  fourth  of  3rd  abdominal  segment  at  the  base,  and  a  much  shorter  one  on 
the  base  of  the  4th,  pale  yellow.  Legs  black,  the  4  anterior  femora  for  the 
greater  part  below  and  almost  the  apical  half  above,  the  4  anterior  tibiae  almost 
entirely,  and  the  hinder  behind,  and  the  basal  joint  of  the  tarsi,  yellow,  the  other 
tarsal  joints  rufous.  Wings  hyaline,  the  costa  and  nervures  fuscous.  Meta- 
notum  opaque,  aciculated,  almost  punctured  ;  there  is  no  basal  area  ;  in  the 
centre  of  the  base  are  2  keels  forming  an  area  ;  the  part  on  either  side  is 
obscurely,  irregularly  striated  ;  the  apical  slope  furrowed  down  the  middle  ;  the 
pleurae  are  more  shininer,  distinctly,  closely  obliquely  striated,  the  striae  strong- 
est at  the  base.  Abdominal  petiole  nearly  as  long  as  the  following  2  segments 
united.  Front,  face  and  clypeus  densely  covered  with  silvery  pubescence, 
the  front  above  bordered  by  a  keel.  Front  covered  with  shallow,  clearly  sepa- 
rated punctures  ;  the  vertex  obscurely  punctured  ocelli  in  a  curve.  Propleurae 
striated  in  the  centre  ;  there  are  some  longer  striae  above.     Palpi  testaceous.   9 

Length  7  mm. 

Deesa,  April  (Nurse). 

Head  and  mesothorax  opaque  ;  the  mesopleural  furrow  obscurely  crenulated. 
Tibial  spines  weak.  The  abdominal  petiole  is  only  slightly  dilated  towards  the 
apex. 

Tachysphev  striolatus,  sp.  nov. 

Black,  shining,  the  head,  pro  and  mesothorax  closely  punctured,  the  head 
more  strongly  than  the  latter,  the  metanotum  strongly  striated  in  the  centre, 
the  striae  there  distinctly  separated,  the  outer  curved  ;  the  striae  on  the  sides 
closer  and  finer  ;  the  metapleurae  more  irregularly,  but  still  distinctly  striated,  the 
face  and  sides  below  the  antennae  covered  with  silvery  pubescence.  Apical  joints 
of  tarsi  rufous  ;  the  spines  long,  white  on  the  anterior,  there  being  at  least  7  on 
the  metatarsus.  Eyes  distinctly  converging  above,  they  are  separated  there  by 
the  length  of  the  3rd  and  4th  antennal  joints  united.  Wings  hyaline,  the 
stigma  fuscous,  the  nervures  darker  coloured  ;  the  3rd  abcissa  of  the  radius  not 
quite  half  the  length  of  the  2nd.  The  3rd  and  4th  joints  of  the  antennae  are 
equal  in  length  ;  the  pedicle  wider  than  long.     $ . 

Lenth  6-7  mm. 

Deesa,  December  (Nurse).  , 

The  apices  of  the  abdominal  segments  have  broad  bands  of  silvery  pubes- 
cence. The  fovea  on  the  apex  of  the  metanotum  is  deep,  triangular,  longer 
than  it  is  wide  above  ;  its  central  furrow  clearly  defined  ;  the  sides  on  either 
side,  are  transversely  striated.  Legs  spines  white  ;  calcaria  blackish.  Tegulae 
pale  piceous. 
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VESPIDiE. 

Odynerus  leviscutis,  sp.  nov. 

Brownish-red,  the  clypeus  and  the  2nd  abdominal  segment  above,  except  for 
a  broad  triangular  mark  on  the  base  yellow,  wings  hyaline,  tinged  with  fulvous, 
the  apex  slightly  violaceous.     $. 

Length  11-12  mm.  to  end  of  2nd  abdominal  segment. 

"  Bombay." 

Closely,  strongly  punctured,  the  mesonotum  only  sparsely  so,  the  scutellum 
smooth,  impunctute,  the  top  of  postscutellum  not  quite  so  smooth,  its  apex 
rough,  depressed  in  the  centre,  the  apical  slope  steep,  long,  smooth,  bluntly, 
roundly  narrowed  below.  Apex  of  metanotum  with  a  steep,  vertical  slope, 
closely,  transversely  striated,  the  sides  above  with  2  distinct  teeth,  of  which  the 
lower  is  the  larger  and  thicker,  and  2  indistinct  ones  below.  First  abdominal 
segment  large,  cup  shaped,  with  a  short,  but  distinct  neck  at  the  base ;  the 
2nd  wider  than  long,  not  reflexed  [at  apex,  nor  narrowed  at  base.  Temples 
somewhat  short,  broadly  roundly  narrowed.  Base  of  thorax  transverse  without 
a  raised  margin,  the  apex  almost  transverse.  There  is  a  pale  mark  over  the 
antennae,  which  becomes  gradually  widened  from  the  top  to  the  bottom,  the  eye 
incision  is  also  pale  yellow. 

This  species  is  not  unlike  O.punctum ;  it  is  larger,  has  the  scutellum  longer, 
narrower  and  transverse  at  the  apexv  the  temples  are  shorter  and  distinctly 
roundly  narrowed,  the  mesonotum  is  almost  and  the  scultellumi  quite  smooth, 
not  closely  distinctly  punctured  as  in  punctum,  the  2nd  abdominal  segment  is 
shorter,  and  the  wings  lighter  coloured,  the  apical  cloud  being  very  faint.  The 
yellow  on  the  2nd  abdominal  segment  is  on  the  top  only,  not  all  round  as  in 
punctum. 

Odynerus  henricus,  sp.  nov. 

Black,  with  the  following  yellow  marks  ;  antennal  scape  below,  the  lower  part 
of  eye  incision — the  line  broad  above,  narrow  below — a  mark  over  the  antennae, 
dilated  above,  with  the  middle  slightly  incised  and  the  sides  rounded,  mandibles, 
a  small  mark  behind  the  eyes,  2  lines  on  pronotum,  broad  and  oblique  on 
inner  side,  post-scutellum,  metanotal  process,  apex  of  basal  2  abdominal 
segments,  the  apical  2  in  the  middle,  the  latter  lines  broader  than  long,  under 
side  of  1st  abdominal  segment  and  the  base  of  the  2nd  yellow  largely  tinged 
with  rufous.  Legs  yellow,  the  coxae  above  and  the  femora  rufous.  Antennae 
below  towards  the  apex  and  the  antennal  hook  reddish  brown.  Wings  hyaline, 
the  stigma  brown,  the  nervures  darker.  Tegulae  yellow  with  a  large  dark  fuscous 
mark  near  the  base.     $. 

"  Bombay." 

Length  to  end  of  2nd  segment  6  mm. 

First  abdominal  segment  with  a  wide  stout,  transverse  keel  near  the  base  ;  the 
next  clearly  longer  than  wide,  its  apex  very  slightly  reflexed  and  with  a  row  of 
strong  punctures.  Clypeus  longer  than  wide,  sparsely  punctured,  the  sides 
obliquely  sloped,  the  apex   bidentate.     Antennal  hook  stout.    Base  of  thorax. 
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transverse,  the  apex  laterally  broadly  rounded.  Apex  of  post-scutellum  broadly 
rounded.  Thorax  more  than  twice  longer  than  wide.  The  keel  on  the  base  of 
the  abdomen  is  broader,  stouter  and  more  clearly  defined  than  usual.  The 
puncturation  is  distinct,  finer  and  weaker  on  the  abdomen  than  on  the  head  or 
thorax  ;  the  whole  body  has  a  silvery  pile.  The  1st  abdominal  band  is  distinctly 
dilated  on  the  sides  and  is  narrowly  bordered  at  the  base  with  red,  the  2nd  is 
narrowed  in  the  middle. 

A  distinct  species  of  Ancistrocerus,  which  appears  to  be  rare  compared  with 
Odynerus,  sensu  str.  in  India. 

Odynerus  {Ancistrocerus)  xanthozonus,  sp.  nov. 

Black,  under  side  of  antennal  scape,  clypeus,  a  small  irregular  spot  over  the 
antennae,  mandibles  largely  above,  a  line  on  pronotum,  tegulae  except  in  centre, 
and  the  apices  of  abdominal  segments,  yellow.  Legs,  yellow,  the  coxae  in  front, 
and  the  greater  part  of  femora  black,  the  middle  femora  with  the  apical  half 
yellow  in  front.  Wings  fuscous,  with  a  distinct  violaceous  tinge,  the  nervurea 
and  stigma  black.     ft. 

Length  10  mm. 

Bombay. 

Antennal  claw  stout,  not  reaching  to  the  middle  of  10th  joint.  Head  closely 
punctured,  thickly  covered  with  long  white  hair.  Clypeus  roundly  convex, 
sparsely  punctured,  the  apical  incision  semi-circular.  Thorax  closely,  strongly 
punctured,  thickly  covered  with  short  thick  white  pubescence  ;  the  punctures  on 
the  scutellum  are  more  widely  separated  ;  the  scutellum  slightly  depressed  in 
the  middle  ;  post  scutellum  rugosely  punctured,  its  apex  with  an  oblique  slope. 
Median  segment  short,  rugosely  reticulated,  except  in  the  middle,  the  rugose 
part  clearly  separated  by  a  keel,  the  centre  with  a  stout  keel. 

Rhynchium  auratiacum,  sp.  nov. 

Orange-yellow,  the  antennal  flagellum,  vertex  and  mesonotum  of  a  deep 
orange  colour  ;  wings  hyaline,  slightly  infuscated,  the  costa  and  stigma  orange 
yellow,  the  costal  cellule  tinged  with  fulvous,     ft. 

Length  to  end  of  2nd  abdominal  segment  8  mm. 

Deesa,  October  (Nurse). 

Head  and  thorax  closely  and  strongly  punctured,  the  puncturation  on  the 
abdomen  finer.  Clypeus  distinctly  longer  than  wide,  the  middle  above  wide  and 
transverse,  the  apex  with  a  shallow  rounded  incision;  the  puncturation  weak  and 
sparse.  Base  of  thorax  quite  transverse,  the  sides  not  projecting  Top  of  post 
scutellum  broadly  rounded,  the  apex  with  a  serrated  edge,  the  apex  with  a 
straight  steep  slope,  smooth,  except  narrowly  above,  the  apex  transverse.  Apex 
of  metanotum  with  a  steep  slope,  finely,  closely  transversely  striated  ;  the  upper 
half  of  the  sides  closely  serrated,  the  lower  less  strongly  serrated,  the  center 
with  a  slight  projection.  First  abdominal  segment  cup-shaped;  the  second  wider 
than  long,  the  apex  broadly  depressed,  much  more  strongly  punctured  than  the 
rest,  the  punctured  part  projecting  roundly  backwards  in  the  middle  ;  the 
11 
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extreme  apex  slightly  refixed.  Mesopleural  furrows  distinct,  the  part  enclosed 
by  them  forming  almost  a  triangle.  Antennal  hook  moderately  stout,  its  apex 
reaching  to  the  base  of  the  10th  joint. 

A  distinct   species   easily   recognised   by  its   colour  from  the   known  oriental 
species. 

Anthophila. 
Andrena  bombayensis,  sp.  nov. 

Black,    the    abdomen,    legs    and    tegulae    rufo-testaceous,  the    labrum    and 

mandibles,  except  at  apex,  of  a  darker  rufous  colour,  wings  clear  pale  hyaline, 

the  stigma   and   nervures  pale  testaceous,   the  costa  darker   coloured  ;  the  2nd 

abscissa  a  little   more  than  half  the  length   of   the  3rd,  the  2nd  cubital   cellule 

almost  square,  the  recurrent  nervure  received  near  its  apex.     MetaDotal  area  at 

the  base  finely  obliquely  striated,  the  striae  weaker  on  the  centre  than  on   the 

sides.     Labrum    shining  smooth,  not   furrowed  ;  the   lower  edge  of  the  clypeus 

dark  rufous.     Face  and  clypeus  rough,  thickly   covered  with  pale   pubescence. 

Mesonotum  and  scutellunj  smooth   and  shining.     Post-scutellar   region    thickly 

covered  with   white  depressed   pubescence.     Extreme   base  of   antennal   scape 

dark  red  ;  the  flagellum  for  the  greater  part  rufo-testaceous.     The  hair   on  the 

legs  is  long,  dense  and    pale  ;   the    calcaria   rufo-testaceous.     Abdomen   longish 

ovate,  longer  than  the  head  and  thorax  united.     Clypeus  broad,  its  apex  fringed 

with  long,  stiff  fulvous  hair.     Temples  rounded.     Apical  segments   of   abdomen 

infuscated. 

Length  6  mm. 

Runs  into  Bingham's  section  B  •'  Enclosed  space  at  base  of  median  segment 
finely  obliquely  striate,"  which  contains  few  species. 

Deesa,  April. 

Andrena  levilabris,  sp.  nov. 

Black,  the  head  and  thorax  densely  covered  with  long  whitish  hair,  the 
abdomen  with  white,  depressed  hair  bands,  the  hair  on  the  apex  long,  stiff, 
black,  the  middle  hairs  dark  testaceous  on  the  apical  half,  the  area  on 
metanotum  closely  rugosely  punctured,  the  sides  more  strongly  punctured  ; 
labrum  smooth,  shining,  without  a  furrow,  round  the  apex  fringed  with  long 
pale  fulvous  hair.  Clypeus  closely,  somewhat  strongly  punctured.  Mesonotum 
with  a  distinct  furrow  down  the  centre  of  the  basal  half.  Wings  hyaline, 
slightly  suffused  with  fulvous,  the  stigma  dark  testaceous,  the  nervures  blackish, 
the  2nd  abscissa  of  radius  one-fourth  longer  than  the  3rd  ;  the  1st  recurrent 
nervure  is  received  shortly  behind  the  middle.  The  basal  joints  of  the  hinder 
2  tarsi  and  the  hind  tibiae  are  densely  covered  with  rufo-fulvous  hair.     $ . 

Length  11  mm. 

Ferozepore,  May  (Nurse). 

A  stout  broad  species.  Head  narrower  than  the  thorax  ;  mandibles  black, 
labium  semi-circular.  Abdonun  broad-oval,  shorter  than  the  head  and  thorax 
united,  its  back   closely,  finely  punctured.     Antennas   black,  the   2nd  joint  of 
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flagellum  narrowed  at  the  base,  slightly,  gradually  widened  towards  the  apex  ; 
it  is  distinctly  longer  than  the  following  2  united,  the  following  is  distinctly 
shorter  than  the  4th, 

Andrena punjabensis,  sp.  nov. 

Black,  the  clypeus,  except  for  a  roundish  black  spot  on  either  side  of  the 
middle  and  the  apical  segments  of  the  abdomen,  pale  yellow,  the  apical  joints  of 
the  tarsi  fulvous,  wings  hyaline,  the  costa  and  stigma  fulvo-testaceous,  the 
nervures  darker  coloured,  the  3rd  abscissa  of  the  radius  a  little  longer  than  the 
2nd  ;  the  recurrent  nervures  are  received  about  the  same  distance  from  the  cubitals, 
the  2nd  near  the  base  of  the  apical  fourth.  Vertex  and  front  opaque,  shagreened, 
finely  striated  below  the  ocelli.  Pro-  and  mesonotum  shining,  ^sparsely,  weakly 
punctured  ;  the  metanotum  opaque,  coarsely  shagreened,  almost  punctured,  the 
basal  area  not  clearly  defined.  Abdominal  segments  with  narrow,  but  distinct 
bands  of  white  pubescence.  Flagellum  brown,  black  on  top.  Calcaria  white. 
The  transverse  median  nervure  is  received  shortly  behind  the  transverse  basal. 
Temples  obliquely  narrowed.     $ , 

Length  7  mm. 

Ferozepore,  February.  (Nurse.) 

The  abdomen  is  longish-ovate,  more  narrowed  at  the  apex  than  at  the  base ; 
the  apices  of  the  segments  under  the  hair  bands  are  pale  lead-coloured.  The 
occiput  is  not  wider  than  the  thorax.  Labrum  black,  fringed  laterally  by  white 
pubescence,  in  its  centre  is  a  curved  transverse  furrow.  2nd  joint  of  flagellum 
not  quite  so  long  as  the  following  2  united. 

Allied  to  A.  satellita,  Nurse,  which  may  be  known  from  it  by  there  being  a 
yellow  spot  on  either  side  of  the  clypeus  and  by  there  being  a  distinct  keel  down 
the  middle  of  metanotum,  and  the  1st  recurrent  nervure  is  received  nearer  the 
middle  of  the  cellule. 

Halictus  deesanns,  sp.  nov. 

Black,  the  basal  2  abdominal  segments  red,  under  side  of  antennal  scape 
reddish  brown  ;  the  pubescence  white  ;  the  abdominal  segments  with  bands  of 
white  depressed  pubescence  ;  wings  hyaline,  the  stigma  and  nervures  fuscous ; 
the  2nd  abscissa  of  radius  a  little  shorter  than  the  3rd,  the  1st  recurrent 
nervure  interstitial  with  the  2nd  transverse  cubital  nervure ;  the  2nd  abscissa  of 
cubitus  as  long  as  the  space  bounded  by  the  2nd  transverse  cubital  nervure  and 
the  2nd  recurrent,  the  3rd  transverse  cubital  nervure  roundly  sloped,  not  very 
oblique ;  area  on  metanotum  with  some  irregular,  more  or  less  curved  and 
oblique  strias,  the  rest  of  it  smooth  and  shining  ;  striae  do  not  reach  to  the  top  of 
the  apical  slope.  Anal  rima  large,  not  clearly  defined,  dark  rufous.  Apex  of 
clypeus  broadly  and  clearly  depressed,  transverse.  The  1st  abscissa  of  the 
radius  is  clearly  longer  than  the  2nd.     $. 

The  $  is  similarly  coloured  ;  the   alar  nervures  are  paler  and  the  2nd  cubital 
cellule  is  smaller  apparently. 
Length  8  mm. 
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There  is  no  clearly  defined  anal  rima,  but  otherwise  it  seems  to  be  a  true 
Halictus. 

Deesa,  February  and  March  (Nurse). 

Halictus  latisignatus,  sp.  nov. 
Length  7  mm.  $  &  $. 
Matheran,  March. 

This  species  is  very  similar  in  size  and  colouration  to  H.  deesanus  described 
above  ;  the  2  may  be  separated  thus : — 

1st  abcissa  of  radius,  if  anything,  longer  than  the  2nd  ;  the  2nd  recurrent 
nervure  almost  interstitial,  the  metanotal  area  with  stout  clearly  sepa- 
rated strias,  the    metanotum  shining,  not  distinctly  aciculated,  the  rima 

not   clearly   defined,   nervures   dark   testaceous  deesanus. 

1st  abscissa  of  radius  half  the  length  of  the  2nd  ;  the  2nd  recurrent  nervure 
clearly  separated  from  the  transverse  cubital ;  the  metanotal  area  with 
close,  fine  striae,  almost  forming  reticulations,  the  rest  of  the  metano- 
tum distinctly  aciculated,   almost  punctured,    the    anal   rima   distinct, 

triangular;  nervures  pale  testaceous latisignatus. 

The  2nd  cubital  cellule  is  not  much  longer  than  wide  ;  in  deesanus  it  is  much 
narrower,  being  half  the  length  along  the  radius  that  it  is  along  the  transverse 
cubital.  Pubescence  clear  white  ;  the  abdominal  segments  have  distinct  bands 
of  white  pubescence.  Apex  of  clypeus  slightly  depressed,  the  sides  appearing 
therefore  slightly  raised.  The  pubescence  on  the  head  is  closer  and  somewhat 
stronger  than  it  is  on  the  thorax.  Apical  joints  of  tarsi  rufo-testaceous.  The 
base  of  the  3rd  abdominal  segment  is  seen  to  be  rufo-testaceous  when  the 
pubescence  is  absent. 

H.  rubescens,  Nurse,  is  very  similar  but  may  be  readily  separated  by  the 
median  segment  being  opaque  and  granular-punctured  all  over,  the  area,  too, 
being  only  defined  by  the  stronger  puncturation. 

Halictus  abuensis,  sp.  nov. 

Dark  blue,  the  abdomen  black,  tinged  with  blue  and  violaceous,  the  clypeus 
tinged  with  violaceous,  the  pubescence  pale  cinereous,  the  apices  of  the  basal  4 
abdominal  segments  with  a  whitish  hair  band ;  legs  black,  the  apex  of  the 
femora  and  the  tibiae  and  tarsi  rufo-ferruginous  ;  wings  clear  hyaline,  the  stigma 
pale  testaceous,  the  nervures  blackish  ;  tegulae  pale  piceous.  9  • 

Length  7  mm. 

Abu  (Nurse). 

Metanotal  area  closely  longitudinally  striated,  the  striae  more  or  less  twisted. 
Head,  pro  and  mesothorax  closely,  distinctly  punctured  ;  the  punctures  on  the 
clypeus  larger,  deeper  and  much  more  widely  separated,  its  apex  is  impunctate. 
Head  moderately  large,  as  wide  as  the  thorax.  Abdomen  shining,  closely, 
minutely  punctured  ;  the  apex  of  rima  rufous.  The  2nd  cubital  cellule  of  equal 
width  ;  the  1st  recurrent  nervure  interstitial.  There  are  no  transverse  lines  on 
the  basal  abdominal  segments. 
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In  Bingham's  arrangement  this  species  would  come  in  close  to  propinqnus  and 
vemalis,  with  neither  of  which  can  it  be  confounded. 

Haliclus  clarus,  Nurse. 

Journ.  Asiat,  Soc,  Beng.  LXX,   1901,  147. 

The  undescribed  $  of  this  species  is  similarly  coloured  to  the  $  ,  except  that, 
as  usual,  the  apex  of  the  clypeus  is  broadly  yellow  ;  the  flagellum  is  pale  brown 
except  above  ;  the  coxae,  trochanters  and  femora  are  black,  as  well  as  more  or 
less  of  the  hind  tibia?.  Probably  the  amount  of  black  on  the  legs  varies ; 
according  to  Col.  Nurse,  i.e.,  the  "  femora,  tibia?  and  tarsi  of  the  median  and 
posterior  legs  "  are  honey-yellow,  but  in  the  examples  of  clarus  I  have  had  from 
Col.  Nurse,  these  organs  are  largely  marked  with  black.  H.  lucidipennis  Sm. 
from;"  Northern  India  "  appears  to  be  a  closely  allied  species.  In  clarus  the 
green  as  usual  runs  into  brassy  and  even  purplish  tints.  H.  propinqnus,  Sm.  is 
a  closely  related  species  ;  it  may  be  known  by  its  larger,  broader,  more  oval  form 
and  by  the  apical  slope  of  the  metanotum,  being  distinctly  margined  laterally,  a 
structure  not  mentioned  by  authors.  H.  clarus  occurs  at  Matheran  as  well  as 
at  Deesa. 

Halictas  emergendus,  sp.  nov. 

Black,  the  head  except  the  vertex,  thickly,  the  pro  and  mesothorax  less 
closely,  the  post-scutellum  very  closely,  and  close  distinct  bands  of  pubescence 
on  the  apices  of  the  abdominal  segment,  white  ;  the  hair  on  the  legs  white,  the 
apical  joints  of  the  tarsi  more  or  less  rufescent ;  the  spurs  white,  tinged  with 
rufous.  Wings  hyaline,  the  stigma  and  nervures  pale  testaceous.  Basal  area  of 
metanotum  with  irregular,  more  or  less  divergent,  oblique  stria?  ;  the  sides  of 
the  apical  slope  distinctly,  and  the  top  less  strongly,  keeled.  Basal  segment  of 
abdomen  smooth,  impunctate,  shining ;  the  other  segments  closely,  minutely 
punctured,  without  transverse  furrows ;  the  rima  is  edged  with  dark  rufous 
pubescence,  and  is  black.  Wings  hyaline,  the  stigma  testaceous,  the  nervures 
darker  coloured.  Eyes  converging  below.  Clypeus  strongly,  but  not  very 
closely  punctured.  Mesonotum  closely,  distinctly  punctured,  forming  almost 
fine  reticulations  at  the  base  ;  the  scutellum  is  more  shining  and  less  strongly 
punctured.     Tegulse  piceous.  $- 

Length  4-5  mm. 

Matheran,  March. 

The  stria?  on  the  metanotal  area  form  almost  reticulations  at  the  base  ;  the 
stria?  are  certainly  more  "  oblique,  divergent,"  than  "  longitudinal,"  so  the 
species  comes  into  Bingham's  section  A.,  near  catullus ;  the  basal  segment  of 
the  abdomen  is  only  glabrous  in  the  centre,  the  base  and  sides  being  covered 
with  white  pubescence. 
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NOTES  ON  A  COLLECTION  OF  SNAKES  FROM  THE 
KHASI  HILLS,  ASSAM. 

BY 

Major  F.  Wall,  i.m.s.,  c.m.z.s. 

During  August,  September,  and  October  this  year  in  Shillong 
I  acquired,  among  other  natural  history  objects,  a  large  and  fairly 
representative  collection  of  snakes,  amounting  to  264  specimens,  re- 
presenting 29  species,  of  which  one,  a  Typhlops,  is  new  to  science. 
This  I  propose  to  name  tephrosoma.  The  locality  is  a  peculiarly 
attractive  one  to  the  collector,  as  much  from  the  interest  attaching  to 
it  from  geographical  considerations  as  for  the  abundance  of  the 
species  available,  many  of  which  seem  to  be  peculiar  to  this  and  the 
neighbouring  hills. 

Shillong  is  situated  in  the  Khasi  Hills  of  Assam  at  an  altitude  of 
4,900  feet.  From  4,500  to  5,500  feet  probably  indicates  the  outside 
limits  from  which  all  the  specimens  were  derived  with  one  exception, 
viz.,  Dipsadomorphus  cyaneus,  which  I  got  at  Nongpho  (1.800  feet). 

Referring;  to  Boulenger's  Catalogue  of  the  Snakes  in  the  British 
Museum  (1893  to  1896),  Sclater's  List  of  Snakes  in  the  Indian 
Museum  (1891),  and  my  own  notes  which  include  two  new  species,  the 
descriptions  of  which  appear  in  this  issue,  there  are  at  least  79  species 
known  to  inhabit  Assam.  Some  of  these  appear  to  be  restricted  to 
the  Hills,  but  it  would  be  difficult  to  define  the  limits  of  elevation 
within  which  they  occur.  Similarly,  it  is  impossible  to  fix  any  limit 
to  the  elevation  to  which  the  species  commonly  met  with  in  the 
plains  may  wander. 

The  mortality  from  snakebite  appears  to  be  insignificant.  The 
Khasis  that  I  interrogated  assured  me  that  though  snakebite  casualties 
were  not  uncommon,  fatalities  were  rare.  This  received  confirmation 
in  two  quarters.  The  Cantonment  Magistrate  in  answer  to  my  en- 
quiries informed  me  that  since  1899  (prior  to  which  no  records  are 
available)  no  death  within  Cantonments  had  been  returned  as  due  to 
snakebite.  Again,  at  the  Civil  Hospital  I  was  told  that  cases  of 
snakebite  were  not  uncommon.  Many  of  the  cases,  however,  merely 
received  treatment,  and  insisted  on  returning  to  their  homes,  the 
ultimate  issue  of  these  cases  being  lost  sight  of,  but  no  death  had 
been  reported.     Of  eight  cases  that  were  actually  admitted  into   this 
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Institution    since  1902  (prior  to  which  there  are  no   records),   all  re- 
covered, and  were  discharged  in  from  one  to  five  days. 

At  the  altitude  of  Shillong  at  least  10,  possibly  all  of  the  12  poison- 
ous species  recorded  from  Assam,  may  be  met  with.  These  are  as 
follows  : — (1)  Bungarus  bungaroides,  (2)  B.  fasciatus,  (3)  B.  lividus, 
(4)  Naia  tripudians,  (5)  N.  bungarus,  (6)  Callophis  macclellar<di,  (7) 
Ancistrodon  himalayanus,  (8)  Lachesis  monticola,  (9)  L.  jerdoni,  (10) 
L.  mucrosquamatus,  (11)  L.  purpureomaculatus,  (12)  L.  gramineus, 

I  am  not  aware  of  Nos.  2  and  3  having  been  met  with  at  this 
elevation,  but  see  no  reason  why  an  occasional  specimen  should  not 
occur,  seeing  that  I  obtained  one  specimen  of  Naia  tripudians  in  Shil- 
long  and  saw  a  specimen  of  Bungarus  fasciatus  which  had  been  killed 
on  the  Ghat  road,  at  an  elevation  of  probably  about  3,000  feet. 

Of  the  12  poisonous  species  at  present  known  and  just  enumerated, 
only  two  are  common,  viz.,  Lachesis  monticola  and  Callophis  macclel- 
landi.  With  the  exception  of  Lachesis  gramineus  which  holds  an  in- 
termediate position,  all  the  other  varieties  are  decidedly  uncommon. 
I  think  there  can  be  little  doubt  that  Lachesis  monticola  is  responsible 
for  a  very  large  majority  of  the  cases  of  snake-poisoning  which  occur. 
Its  abundance,  its  quick  temper,  and  the  swiftness  with  which  it  unhe- 
sitatingly inflicts  a  bite  justify  such  a  conclusion  :  and  this  is  amply 
confirmed  by  the  reports  of  the  Khasis  who  very  consistently  de- 
clared its  evil  reputation  ;  and  though  the  names  they  gave  to  other 
species  were  notably  inconsistent,  they  all  were  unanimous  in  calling 
this  "  B'sein  longkru."  Callophis  macclellandi  appears  to  be  a  very 
peaceably  inclined  creature,  if  not  actually  timid.  It  rarely  attains  a 
length  of  2  feet,  but  of  course  length  has  little  bearing  on  the  viru- 
lence of  a  poison.  Repeated  enquiries  failed  to  elicit  any  informa- 
tion with  regard  to  its  bite  which  I  think  significant.  A  snake  so 
common  and  at  the  same  time  so  striking  in  appearance  could,  I  think, 
hardly  escape  an  evil  reputation  if  serious  consequences  or  death 
attended  its  bite.  It  is  noteworthy  that  the  records  available  of  the 
cases  of  snakebite  admitted  into  the  Civil  Hospital  show  that  in  no 
case  were  any  constitutional  symptoms  observed,  though  local  effects 
were  usually  pronounced.  This  points  to  a  viperine  type  of  poisoning 
rather  than  a  colubrine,  and  adds  support  to  the  supposition  that 
Lachesis  monticola  is  to  be  blamed  rather  than  Callophis  macclellandi 
for  the  majority  of  casualties  due  to  snake-poisoning. 
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I  have  adhered  to  the  nomenclature  set  forth  in  Boulenger's  Cata- 
logue of  the  Snakes  in  the  British  Museum  (1893  to  1896). 

With  one  or  two  exceptions,  the  names  given  me  by  the  Khasis 
expressed  such  a  diversity  of  opinion  that  I  have  had  to  abandon  any 
attempt  to  give  vernacular  names. 

Family  1.— TYPHLOPIM]. 
Typhlops  diardi. 
I  obtained  one  very  tine  adult,  1  foot  6  J  inches  long  of  this  the 
commonest  Typhlops  to  be  found  in  the  plains  of  Burma  and 
Assam.  Like  many  other  species  common  in  the  plains,  it  occurs  up 
to  5,000  feet  altitude  or  even  higher,  but  becomes  increasingly  scar- 
cer up  to  these  elevations. 

The  scales  anteriorly  were  26,  in  midbody  26,  and  posteriorly 
24.  This  I  find  the  usual  arrangement  of  scales  in  this  species, 
and  the  reduction  of  rows  from  26  to  24  is  brought  about  by  the 
absorption  of  the  row  next  to  the  median  ventral  into  the  median 
ventral. 

Typhlops  tephrosoma,  sp.  nov. 

A  single  small  specimen  of  this  genus,  measuring  7^  inches,  was 
brought  to  me  on  the  24th  of  August,  which  is  sufficiently  distinctive 
to  warrant  specific  rank. 

Description. — Snout  rounded  ;  nostrils  lateral.  Rostral.  Upper  por- 
tion about  one-third  the  width  of  the  head,  not  extending  as  far  back 
as  a  line  connecting  the  anterior  edges  of  the  eyes.  Nasal.  Not 
completely  divided,  the  superior  suture  issuing  from  the  nostril  not 
reaching  the  rostral  ;  the  inferior  suture  running  to  the  2nd  labial. 
Praocular.  Subequal  to  the  ocular,  in  contact  with  the  2nd  and  3rd 
labials.  Eyes.  Very  indistinct  and  small.  Ocular  touching  the  3rd 
and  4th  labials.  Diameter  of  body  g^th  the  body  length.  Scales. 
Anteriorly  28,  midbody  28,  posteriorly  24.  Colour.  Pale  ashy  grey 
rather  darker  dorsally. 

None  of  the  other  species  found  within  our  Indian  area  has  the 
scales  in  28  rows,  except  acutus,  a  very  distinct  form,  peculiar  speci- 
ally in  the  conformation  of  the  snout. 

Tephrosoma  is  most  like  diardi,  differing  in  the  scales  numbering 
28,  the  rostral  not  extending  as  far  back  as  the  eyes,  the  small  indis- 
tinct eyes,  and  the  colour. 
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Family  7.— COLUBRID.E. 

Subfamily  2. — Colubbin^e. 
Polyodontophis  collaris. 

I  acquired  24  specimens,  12  9 ,  10  $  and  2  not  sexed.  The  largest 
a  9  measured  2  feet  8  inches. 

Food. — Only  two  had  recently  fed.  One  contained  "  in  gastro  "  the 
tip  of  a  snake's  tail,  peculiar  in  that  the  subcaudals  were  entire,  and 
it  is  probable  that  the  species  is  one  hitherto  unknown  to  science. 
The  other  had  eaten  a  skink,  Lygosoma  indica. 

Breeding. — Two  specimens  were  doubtless  this  year's  progeny — 
one  obtained  on  the  10th  September,  measuring  9  inches  ;  the  other 
on  the  15th  September,  10  inches.  It  was  noticed  that  the  secretion 
of  the  anal  glands  in  the  former  was 'abundant,  and  odoriferous  as  in 
adults,  and  this  is  in  consonance  with  my  observations  regarding 
many  other  species,  which  makes  me  doubtful  whether  these  glands 
are  associated  with  the  sexual  functions  at  all,  as  is  assumed  by 
Darwin*  and  others.  The  secretion  of  these  glands  in  collaris  is 
custardlike  in  colour  and  consistency. 

Shield  characters. — The  scales  are  17  in  the  wnole  body  length. 
With  two  exceptions,  the  supralabials  were  10,  the  4th,  5th  and 
6th  touching  the  eye,  and  the  10th  largest.  This  last  is  an  impor- 
tant feature,  which,  taken  in  conjunction  with  the  number  of  the 
labials  will,  I  believe,  suffice  to  identify  this  from  all  other  Indian 
Snakes.  The  temporals  were  alike  in  all,  a  single  anterior  shield 
being  in  contact  with  the  8th  only  of  the  supralabial  series.  The 
ventrals  in  the  9  varied  from  168  to  179,  in  the  $  from  168  to  174. 
Subcaudals,  9  103  to  112,  $  107  to  118.  At  least  10  specimens 
had  the  tail  imperfect. 

Anomalies. — The  last  ventral  was  divided  in  2  specimens.  The 
supralabials  were  9  in  2  specimens  on  the  left  side  only,  in  one  the 
4th  and  5th  only  and  in  the  other  the  6th  also  touched   the  eye. 

In  all  specimens  the  rufous  collar  was  very  conspicuous.  Though 
usually  very  sombre  in  its  dorsal  colouration, some  specimens  were 
enlivened  with  a  rich  ruddy  glow  in  the  dark  brown.  The  belly 
was  bright  yellow,  and  merged  into  a  bright  carrotty-red  at  the 
edge  of  the  ventrals. 

*     Descent  of  Man,  p.  539. 
12 
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It  is  one  of  the  commonest  snakes  about  Shillong,  and  appears  to 
be  restricted  mainly,  if  not  entirely,  to  upland  regions.  Out  of  some 
two  or  three  hundred  snakes  collected  by  me  in  Dibrugarh  not  one 
representative  of  this  species  has  reached  me  as  yet. 

I  encountered  two  examples  alive,  but  both,  though  active  and 
making  every  endeavour  to  escape,  did  not  bite  me,  nor  the  stick  laid 
over  them  when  effecting  capture. 

Tropidonotus  parallelus. 

I  acquired  but  one  of  this  seemingly  upland  species,  which  ap- 
pears to  be  as  uncommon  as  it  is  localised.  This  was  a  9  2  feet 
4  inches  long,  the  tail  1\  inches.  The  ventrals  are  163,  subcaudals 
80.     Preeoculars  2.     Temporals  2  anterior.     Scales  19  anteriorly,  19 


Trohidonolus  Karallelus 
(x    Z) 

in  midbody,  17  posteriorly.  The  reduction  in  rows  from  19  to  17  is 
effected  by  the  coalescence  of  the  3rd  and  4th  above  the  ventrals. 
The  dorsal  pale  bands  are  not  very  conspicuous.  The  underparts  are 
bright  yellow. 

Tropidonotus  Jchasiensis. 
Eleven  specimens,  3  <*,  4  9  and  4  not  sexed  of  this  snake  which 
is  only  known  from  the  Khasi  Hills*  came  to  bag.  The  largest  was 
a  $  2  feet  2|  inches.  Ventrals  $  153  to  155,  9  148  to  155.  Sub- 
caudals $  91  to  96,  9  ^  io  89.  Preeoculars  single  in  all.  Scales 
19  anteriorly,  19  in   midbody,    17    posteriorly.     The   reduction  from 


Amandale  records  it  with  doubt  from  Burma   (Jourl.  Asiat.   £ oc.  Eengal.,  1E05,  p.  210). 
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19  to  17  is  occasioned  by  a  confluence  of  the  3rd  and  4th  rows  above 
the  ventrals. 


Fig.l 

Troftidonolub    kAasiens's 
(x%) 

Anomalies. — Eight  supralabials  in  three  specimens,  the  3rd,  4th 
and  5th  touching  the  eye  on  both  sides  in  one,  the  4th  and  5th  only 
on  the  left  side  in  two  examples. 

Breeding. — 2  young  measuring  7|  and  7f  inches  were  obtained  in 
October.  The  secretion  of  the  anal  glands  is  custardlike  in  colour 
and  consistency.  All  specimens  are  blackish-brown  (not  pale-brown 
as  stated  by  Boulenger  in  his  Catalogue,  Vol.  I.,  p.  223)  dorsally,  with 
obscure  black  spots  showing  a  tendency  to  transverse  distribution. 
A  more  or  less  distinct  (usually  obscure)  nut-brown  or  rufous  series 
of  dorsal  spots  on  the  6th  row  above  the  ventrals,  much  as  in  hima- 
layanus.  The  upper  labials  white  (not  yellow),  finely  speckled 
with  black  especially  about  the  sutures.  A  yellow  streak  from  above 
gape  to  the  sides  of  the  neck.  Underparts  white  (not  yellow),  with 
a  regular  row  of  conspicuous  black,  lateral,  ventral  spots,  often  more 
or  less  confluent. 

1  captured  one  at  dark  whilst  it  was  trying  to  cross  the  road.  It 
was  very  active,  and  gave  me  some  trouble,  partly  owing  to  my 
caution  in  dealing  with  a  snake  it  was  too  dark  to  recognise. 

Tropidonotus  piscator. 

I  obtained  45  examples,  a  large  number  of  which  were  young  of 
this  year.  All  the  specimens  were  olive-green,  or  olive-brown  with 
black,  blackish,  or  obscure  quincuncial  spots  of  various  size,  and  thus 
conformed  to  the  varieties,  punctatus,  quiucunciatus,  and  obscurus,  re- 
ferred to  in  my  paper  on  this  species  in  an  earlier  issue  of  this  Journal 
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(Vol.  XVII.,  pp.  861-2.)  It  is  perhaps  remarkable  that  no  highly 
ornamented  varieties  were  met  with  when  one  considers  the  bril- 
liancy of  the  red  adornment  in  the  ■  species  subminiatus  and  hima- 
layanus  collected  in  these  Hills. 

Breeding. — The  first  point  deserving  mention  is  the  lateness  of  the 
breeding  season  in  these  Hills  as  compared  with  that  in  the  plains. 
In  Shillong  eggs  were  hatching  in  August  and  late  in  September, 
whereas  in  Dibrugarh  this  year  they  were  hatching  in  June.  It 
seems  to  me  one  should  expect  rather  the  reverse,  for  where  the 
climate  is  temperate,  and  the  cold  season  severer,  and  more  pro- 
tracted, it  would  seem  important  to  the  life  of  the  offspring  that  they 
should  be  cast  adrift  early,  to  allow  of  their  obtaining  an  ample 
sustenance  to  prepare  them  for  the  period  of  hibernation. 

Eggs. — On  the  8th  of  August,  10  eggs  were  brought  to  me, 
measuring  from  1^  to  l^V  inches.  An  embryo  was  extracted 
from  one  which  proved  to  be  5|  inches  long.  On  the  2nd  September 
another  was  extracted,  which  was  1\  inches  long.  On  the  8th 
September  one  hatched  ;  3  more  hatched  on  the  14th,  2  on  the  16th, 
1  on  the  17th,  and  the  last  on  the  18th.  These  hatchlings  varied 
in  length  from  7£  to  8^  inches. 

The  exit  apertures  in  the  eggs  were  very  variable  in  number  and 
extent.  In  one  egg  there  were  as  many  as  6  cuts,  more  or  less 
parallel  in  direction,  the  longest  over  half  an  inch  long.  In  another 
there  was  but  one  cut  and  this  only  a  quarter  of  an  inch  in  length, 
through  which  the  embryo  had  managed  to  squeeze  itself. 

Young. — In  August  I  obtained  12  of  this  year's  progeny  measuring, 
from  6f  to  9^  inches.  In  September  I  got  o  hatchlings  from  1\  to 
9^  inches  in  length,  the  smallest  of  which  was  obtained  as  late  as  the 
22nd. 

In  the  specimens  I  hatched  out,  the  foetal  tooth  was  plainly  to  be 
seen  and  felt.  Its  attachment  is  firm.  Seen  in  profile,  it  is  hardly 
or  not  apparent,  as  it  does  not  project  beyond  the  rostral;  in  fact,  this 
shield  must  be  flattened  to  permit  of  this  structure  being  brought  into 
use.  The  cutting  edge,  which  is  directed  forwards,  is  seen  to  be 
practically  bidentate  owing  to  a  shallow,  but  broad,  median  emargina- 
tion.  A  figure  is  given  showing  its  position,  and  form  on  page  501 
of  this  issue,  contrasted  with  a  similar  structure  in  the  Indian  slow- 
worm. 
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Anomalies. — In  one  example  the  anal  shield  was  entire,  and  in 
another  there  were  three  internasals,  1+2.  It  is  to  be  noted  that  in 
all  these  specimens  the  carination  of  the  scales  is  rather  feebler  than 
that  usually  met  with,  so  that  it  is  possible  they  might  be  referred  by 
some  to  the  species  sanctijohannis  of  Boulenger's  Catalogue  (Vol.  I., 
p.  230). 

These  specimens,  however,  conform  so  completely  with  my  con- 
ception of  the  species  piscator  that  I  do  not  hesitate  to  pronounce 
them  as  such,  especially  as  I  find  that  the  degree  of  keeling  in  this  as 
in  all  other  keeled  snakes  with  which  I  am  familiar  is  subject  to 
considerable  variation. 

I'ropidonotus  Mmalayanus. 

Six  specimens,  2  $ ,  3  9 ,  1  ?  all  adults,  varying  from  1  foot 
11±  to  2  feet  8  inches.  Ventrals,  $  157  to  162,  9  164  to  165. 
Subcaudals,  $  79  to  82,  9  82  to  85.  Scales,  anteriorly  19,  (except 
in  one  where  they  counted  17),  midbody  19,  posteriorly  17.  The 
reduction  from  19  to  17  is  caused  by  the  confluence  of  the  3rd  and 
4th  rows  above  the  ventrals.  Labials,  8,  the  4th  and  5th  touching 
the  eye  in  all. 

Anomaly. — One  specimen  has  4  postoculars  on  one  side. 

All  the  specimens  were  remakable  for  the  brilliancy  of  their  adorn- 
ment— a  feature  to  which  Boulenger  makes  no  reference.  (Catalogue, 
Vol.  I.,  p.  251.)  Besides  the  more  or  less  conspicuous  yellow  or  orange 
collar  with  its  broader  black  posterior  border  mentioned  by  Boulen- 
ger, these  specimens  were  ornamented  behind  the  yellow  with  an 
intensely  brilliant  chequering  of  vermilion,  more  or  less  apparent  in  the 
anterior  half  of  the  body,  but  reducing  in  brilliancy  from  before  back- 
wards. These  specimens  constitute  a  very  distinct  colour  variety,  to 
which  ornatus  would  be  appropriate.  I  am  familiar  with  the  species, 
as  I  have  obtained  several  specimens  this  year  in  Dibrugarh.  None 
of  these,  however,  are  ornamented  with  red,  though  the  orange 
collar  is  as  conspicuous  as  in  the  Hill  form.  One  specimen  I  caught 
alive  just  below  Shillong.  It  moved  as  expeditiously  as  others  of  this 
genus,  but  made  no  attempt  to  bite  me,  confining  its  efforts  to  violent 
struggles  for  liberty.  When  grasped  by  the  tail,  it  immediately 
described  a  rapid  corkscrew  movement  of  the  body,  which  caused 
this  appendage  to  snap  off  in  my  hands,  and  restored  a  liberty  of 
brief   duration.     This   is    a    common    manoeuvre    with    snakes,    and 
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accounts  for  a  large  number  of  the  species  of  Tropidonoti  in  particular 
that  are  brought  in  to  one  with  imperfect  tails.  I  was  less  for- 
tunate with  a  second  specimen  encountered  the  same  day  as  the 
above.  It  disappeared  like  a  flash  down  a  steep  incline,  where  I 
could  not  follow  it. 

Tropidonottis    stolatus. 

34  specimens.  With  few  exceptions,  these  had  7  supralabials,  the 
3rd  and  4th  touching  the  eye. 

Anomalies. —  One  specimen  had  two  loreals  \  on  each  side.  The 
temporals  were  two  on  both  sides  in  one  example.  Supralabials 
6  in  three  specimens  on  one  side,  the  2nd  and  3rd  touching  the 
eye  in  one,  and  the  3rd  only  in  two  specimens  ;  7,  the  4th  only 
touching  the  eye  on  both  sides  in  one  specimen. 

Breeding. — The  season  as  in  the  case  of  piscator  is  much  later  in 
these  Hills  than  in  the  plains. 

In  Dibrugarh  this  year  I  had  many  gravid  mothers  in  April,  May, 
and  June,  and  the  young  were  hatching  in  June  and  July.  In 
Shillong  I  had  an  unusually  large  gravid  9  ,  measuring  2  feet  5  inches, 
brought  to  me  on  the  10th  of  August,  and  another  with  three 
eggs  on  the  25th  of  that  month.  On  the  8th  of  August  a  $  was 
brought  in  with  7  clustered  eggs  with  which  she  was  stated  to  have 
been  found.  One  was  opened,  and  contained  an  embryo  3J  inches 
long.     They  were  kept,  but  failed  to  hatch  out. 

Eggs, — These  varied  considerably,  the  smallest  was  1^  X  f  and 
the  largest  If  X  f  inch. 

Fond. — Six  specimens  had  fed,  and  had  taken  frogs  in  every  case. 

No  examples  were  adorned  with  red. 

Tropidonotus  subminiatus. 

12  examples,  4  $,  4  9,  4  not  sexed.  The  largest  was  a  9,  3 
feet  6^  inches  long.  Ventrals,  9  158  to  169,  $  160  to  168.  The 
tail  was  imperfect  in  all  the  examples  but  three,  in  which  they  varied 
from  83  to  97.  Scales,  19  anteriorly,  19  in  midbody,  17  posteriorly. 
As  in  others  of  this  genus,  the  reduction  from  19  to  17  is  due  to  a 
coalescence  of  the  3rd  and  4th  rows  above  the  ventrals. 

Anomalies.— The  prsoculars  were  two  in  two  specimens.  Supra- 
labials 8,  with  the  3rd  and  4th  touching  the  eye  in  one  example,  the 
4th  and  5th  touching  the  eye  in  three;  9,  the  4th,  5th  and  6th  touch- 
ing the  eye  in  two  examples  on  both  sides,  and  in  one  on  one  side. 
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Food. — One  had  eaten  a  frog. 

Breeding. — A  juvenile  specimen  obtained  in  October  was  8|  inches 
long. 

In  certain  aberrant  specimens  the  supralabials  conform  to  the 
arrangement  usually  met  with  in  himalayanus  and  these  are  very  apt 
to  be  confused  with  this  latter  species.  Subminiatus  is,  I  think,  of 
stouter  habit,  but  perhaps  even  a  practised  eye  might  be  misled  in 
this  particular.  The  colour  in  these  examples  is  of  great  importance. 
In  all  the  specimens  of  subminiatus  that  I  have  met  with  and  I  have 
seen  many  from  various  altitudes  in  Burma,  one  from  the  plains  of 
Assam  (Dibrugarh),  and  several  from  the  Khasi  Hills  the  vermilion 
adornment  is  very  distinctive.  It  forms  a  broad  band  behind  the 
orange  collar  without  the  intervention  of  any  black,  but  no  chequer- 
ing on  the  body.  The  most  conspicuous  chequering  on  the  dorsum 
is  of  a  bright  yellow  hue,  especially  anteriorly.  This  becomes  pro- 
gressively more  obscure  posteriorly,  but  is  more  or  less  apparent  in 
the  entire  body  length. 

Pseudoxenodon    maerops. 

One  example,  a  $,  2  feet  9£  inches  long,  the  tail  6£  inches.  Ven- 
trals  162.  Subcaudals  65.  Scales  anteriorly  19,  in  midbody  a  reduc- 
tion takes  place  to  17,  posteriorly  15.  The  reduction  from  19  to  17  is 
caused  by  a  coalescence  of  the  3rd  and  4th  rows  above  the  ventrals  ; 
the  second  reduction  from  17  to  15  I  have  omitted  to  remark 
upon.  If  the  step  from  19  to  17  occurs  with  constancy  in  midbody, 
this  snake  is,  I  think,  unique  among  our  Indian  species.  As  far  as 
I  am  aware,  in  only  one  other  snake  of  this  family  does  reduction 
take  place  at  this  spot,  viz.,  Zamenis  mucositis,  many  examples  of 
which  reduce  (in  this  case  from  17  to  16)  at  or  even  before  the 
middle  of  the  body. 

Colour-. — This  agrees  with  Boulenger's  description  (Catalogue,  Vol. 
I.,  p.  271),  except  that  there  is  no  distinct  postocular  streak,  and  the 
dorsal  colour  is  olive-green  with  lighter  transverse  bars  most  distinct 
in  the  posterior  part  of  the  body.  A  pinkish-brown  streak  occurs  at 
the  edge  of  the  ventrals. 

Traehischium  monticola. 
Twenty-eight  examples,  13$,  13  9  ,     2  not  sexed.     Seven  females 
are  longer  than  any  males.     The  longest   9  was  10  and   the   longest 
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$  8h  inches.  Ventrals,  $  116  to  121  (157?),  9  123  to  128. 
Subcauclals,  $  27  to  33,  $  25  to  28.  The  scales  are  15  in  the 
whole  body  length.  The  eye  is  black,  and  the  pupil  not  discernible 
in  life. 

Colour. — The  dorsal  brown  colour  varies.  It  is  usually  dark,  and 
at  times  almost  black.  The  scales  are  outlined  with  black  in  speci- 
mens of  a  lighter  hue.  The  belly  in  all  is  uniform  berry-red,  much 
the  tint  of  a  raspberry.  Beneath  the  tail  the  hue  is  darker,  and  in 
the  neck  becomes  yellow,  or  dull  orange. 

My  wife  encountered  one  on  our  garden  path  after  dark,  discerning- 
its  form  in  the  moonlight.  It  remained  perfectly  still  for  a  minute 
or  so  till  I  arrived  with  a  lantern.  Even  then  it  made  no  attempt  to 
escape,  but  lay  quiet  and  extended.  It  made  little,  if  any,  resistance 
to  capture  and  when  taken  indoors,  moved  about  not  uneasily  in  my 
grasp  and  with  little  show  of  timidity.  It  was  only  7^  inches  long 
and  quite  an  attractive  little  creature  in  its  manners. 

It  is  one  of  the  commonest  snakes  about  Shillong.  One  man 
brought  me  in  eleven  specimens  in  one  day,  which,  he  said,  he  had 
found  beneath  stones.  It  is  probably  the  most  diminutive  species 
among  our  Indian  representatives  of  this  family. 

Rhabdops   bicolor. 

Seven  specimens,  5  $,  2  9.  The  largest  was  a  9,  2  feet  and  2f 
inches  long.  Ventrals,  $  209  to  217,  $  195  and  196.  Subcaudals, 
$  73  to  79,  9  63  and  71.  All  the  specimens  accord  well  with 
Boulenger's  description  (Catalogue,  Vol.  I.,  p.  301),  however,  no 
labial  touches  the  eye,  except  in  one  example,  where  the  3rd  just 
finds  contact.  Suboculars  intervene  above  the  labials,  that  above  the 
3rd  when  distinct  from  the  prteocular  being  usually  very  small.  The 
anterior  sublinguals  touch  4  (not  3)  infralabials.  The  scales  are  17 
in  the  whole  body  length. 

It  is  a  singular  snake  in  many  shield  characters  and  especially  in 
the  possession  of  a  single  broad  internasal  and  a  similar  single  broad 
prefrontal,  and  on  this  account  alone  is  probably  unique  among  our 
Indian  snakes.'  The  labials  5  with  the  5th  very  long  and  none 
touching  the  eye  normally  are  also  remarkable.  The  posterior 
sublinguals  are  separated  by  one  or  a  pair  of  small  scales.  In  many 
shield  characters  it  is  so  different  from  the  only  other  species  classified 
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with  it  in  this  genus  that  I  think  it  extremely  probable  it  will  have 
to  be  separated  and  relegated  to  a  genus  by  itself. 


Fig.  3 
Rhabdc/is      bicolor 


Anomalies. — In  one  specimen  the  prefrontal  is  divided  into  3 
subequal  shields  placed  transversely,  but  this  specimen  in  other 
respects  so  completely  accords  with  my  other  examples  that  I  consider 
there  are  insufficient  grounds  for  making  it  a  species  apart.  In  one 
9  the  last  two  subcaudals  are  entire  (i.e.,  70th  and  71st). 

This  snake  bears  a  remarkable  superficial  resemblance  to  certain 
homalopsids,  viz.,  Hypsirhina  enhydris  and  H.  plnmbea,  and  even  a 
greater  likeness  to  Helicops  schistosus.  It  is  uniform  glossy  olive- 
brown,  or  olive-green  dorsally,  the  last  3  costal  rows  and  the  under- 
pays being  bright  yellow. 

Food. — One  example  contained  a  large  earthworm  "  in  gastro". 
One  that  was  brought  in  alive,  and  seemingly  unhurt,  allowed  itself  to 
be  handled  freely  without  betraying  fear  or  attempting  to  escape. 
When  teased,  it  coiled  up,  hid  its  head,  and  refused  to  move,  even 
when  smartly  tapped  on  the  tail,  or  pinched  sufficiently  to  cause  pain. 
It  was  a  most  inoffensive  little  creature. 

Blythia  reticulata. 

Three  examples,  all  $,  Ventrals,  122  to  132  (?)  Subcaudals,  23  to 
25.  The  largest  measured  9£  inches,  and  this  species  ranks  among 
our  smallest  representatives  of  this  family,  probably  Trachischium 
monticola  alone  successfully  emulating  it  for  this  distinction. 

The  scales  are  13  in  the  whole  body  length.  The  eye  in  life  is 
a  black  bead,  no  pupil  being  discernible.  In  colour  it  is  blackish 
13 
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dorsally,  but,  if  closely  viewed,  a  sparse  punctiform  mottling  may    be 
Been  in  the  middle  of  each  scale.     The  belly  is  uniform  black. 

I  encountered  one  in  broad  daylight  crossing  a  jungle  road.  It 
made  no  attempt  to  escape,  but  lay  extended,  and  when  captured 
and  handled,  evinced  no  seeming  uneasiness,  offering  no  resistance. 
It  was  a  very  quiet  attractive  little  creature. 

Lycodon  fasciatus. 

Thirteen  specimens,  6  $,  7  $  .  The  longest  was  a  $  ,  3  feet  and  f 
inch,  but  a  $  nearly  equalled  it  measuring  3  feet  and  \  inch.  The 
smallest  specimen  was  8g  inches  in  length. 

The  scales  in  this  species  are  17  anteriorly,  17  in  midbody  and  15 
posteriorly,  and  the  reduction  is  effected  by  an  absorption  of  the  4th 
row  above  the  ventrals  into  that  above  or  below.  Ventrals,  $  201 
to  208,  9  206  to  213.     Subcaudals,  $  11  to  79,  9  74  to  80. 

Food,. — Two  examples  had  recently  fed.  In  one  instance  a  skink 
Lygosoma  indka  had  been  taken  and  in  the  other  probably  the  same 
species. 

Breeding.—  The  smallest  specimen,  8^  inches  long,  was,  I  believe,  a 
hatchling,  and  was  found  in  a  nursery  on  the  19th  of  September  in 
the  same  house  from  which  I  had  obtained  an  adult  9 ,  2  feet  and  \ 
an  inch  long,  on  the  16th  of  August.  If  my  surmise  is  correct,  here 
again,  the  breeding  season  is  notably  late,  if  comparison  is  made  with 
Lycodon  aidicus  in  the  plains. 

The  anal  glands  secreted  a  copious  custard-like  material,  which  was 
found  as  abundant  in  the  hatchling  as  in  adults. 

I  found  the  slough  of  a  snake,  undoubtedly  of  this  species,  adhering 
to  the  irregularities  in  the  bark  of  a  pine  tree  of  considerable  girth, 
(about  18  inches  diameter).  It  was  situated  at  least  five  feet  from  the 
ground,  with  no  intervening  branches.  The  position  served  to 
indicate  that  this  species  is  as  deft  a  climber  as  others  of  the  genus 
Lycodon — a  conclusion  that,  I  think,  might  have  been  inferred  from 
the  angulate  character  of  the  ventral  shields. 

The  iris  is  heavily  flecked  with  grey,  a  colour  I  have  never  seen 
in  any  other  snake  as  far  as  I  can  rememb  er,  and  the  fact  that  it  is 
visible  at  all  seems  to  me  sufficient  justification  for  doubting  whether 
this  species  is  properly  included  among  the  genus  Lycodon 
(where  the   iris  is  invisible  and  the  whole  eye  like  a  jet  bead). 
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Fig.  A 

Lycodon. 
fasciatits. 
C  x  3) 

All  my  specimens  were  annulated  with  black  in  their  entire  length, 
the  bands  numbering  from  32  to  38  on  the  body  and  15  to  20  on  the 
tail.  The  black  is  glossy,  and  many  of  the  anterior,  and  posterior 
bands  are  complete  ventrally.  They  are  broader  anteriorly,  involving 
about  9  or  10  scales  vertebrally  ;  narrower  posteriorly,  involving  3 
or  4  scales.  Their  outlines  are  very  irregular,  though  well  defined, 
and  the  intervals  are  wheat  or  dove  coloured.  In  colouration  it 
very  closely  resembles  members  of  the  genus  Dinodon,  with  most 
of  which  I  am  very  familiar.  It  especially  reminds  me  of 
D.  japonicus. 

Zaocys  nigromarginatus. 

One  specimen  only,  a  very  fine  $  6  feet  6£  inches  long  ;  the  tail 
1  foot  11  inches.  Ventrals,  201.  Subcaudals,  130  (?)  (the  tail  perhaps 
slightly  docked).  The  scales  were  16  anteriorly,  16  in  midbody,  and 
14  posteriorly.  The  reduction  from  16  to  14  arose  from  a  confluence 
of  the  2nd  and  3rd  rows  above  the  ventrals,  and  occurred  very  close 
to  the  mid  point  of  the  body. 

The  secretion  of  the  anal  glands  was  blackish,  an  unusual  colour  I 
have  hitherto  only  seen  in  the  Kraits  (Bungarus). 

It  is  difficult  to  realise  from  museum  specimens  the  extreme  beauty 
and  brilliancy  of  colouring  of  many  snakes  in  life,  and  this  forcibly 
applies  in  the  present  instance.     My  specimen  was  a  bright  green   of 
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so  soft  a  hue  that  the  skin  looked  like  velvet.  This  merged  into 
yellowish-green  anteriorly,  and  yellow  posteriorly,  the  latter  merging 
into  a  rich  black  on  the  tail.  The  black  margins  to  the  scales  served 
to  enhance  the  beauty  of  the  dorsal  green.  The  head  was  olive- 
brown  with  a  bright  yellow  patch  low  on  the  temporal  region.  The 
chin  and  throat  were  white,  sparsely  speckled  at  first,  more  heavily 
later,  with  light  cerulean  blue,  which  merged  to  blue-green,  then 
pale  greenish,  and,  finally,  yellow  in  the  length  of  the  snake.  Some 
grey  speckling  was  seen  beneath  the  tail. 

Zamenis  korros. 

Two  specimens.  A  $  5  feet  3£  inches  long,  the  tail  1  foot  10f 
inches.  Ventrals,  178.  Subcaudals,  145.  The  scales  in  this  species 
are  15  anteriorly,  15  in  midbody,  and  11  posteriorly.  In  the  reduction 
from  15  to  13  the  3rd  row  above  the  ventrals  disappears,  being- 
absorbed  into  the  2nd  or  4th  rows.  In  the  step  from  13  to  11  the 
same  absorption  occurs. 

On  the  16th  of  September  I  saw  two  specimens  on  the  Ghat 
road  below  Shillong  (4,500  feet).  The  first,  about  4  or  5  feet 
long,  was  lying  by  the  side  of  the  road,  in  an  attitude  of  attention 
with  head  and  forebody  erect,  gazing  at  me,  and  remained  so 
long  enough  for  me  to  make  a  swift  dart  at  it.  I  caught  and 
examined  it,  fixed  its  identity,  and  then  released  it.  The  second  I 
met  face  to  face,  but  failed  to  capture.  It  was  gazing  out  of 
a  low  bush,  and  on  sighting  me  withdrew  with  great  alacrity,  and 
disappeared. 

Coluber  porphyraceus. 

Three  specimens,  1#,  19,  and  the  sex  of  one  was  not  determined. 
The  $  was  2  feet  11  inches  long,  the  9  of  similar  dimensions.  In 
the  $  the  tail  was  \  inch  longer  than  in  the  9  •  The  scales  in  this 
species  are  19  anteriorly,  19  iu  midbody,  and  17  behind.  The  reduc- 
tion from  19  to  17  is  brought  about  by  the  fusion  of  the  4th  and 
5th  rows  above  the  ventrals. 

The  secretion  of  the  anal  glands  is  brown  in  colour.  All  these 
specimens  were  dark,  and  of  a  peculiarly  handsome  hue,  much 
resembling  that  of  raw  beef.  I  mention  this,  because  it  is  not  unusual 
to  meet  with  light  specimens  in  which  the  prevailing  hue  is  some- 
what of  a  dove  colour. 
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Coluber  radiatus. 
One  specimen,  a  $,  4  feet  5  inches  long,  the  tail  10^  inches. 
Ventrals,  237.  Subcaudals,  93.  Peculiar  in  having  a  single  post- 
ocular  on  both  sides.  The  scales  in  this  species  are  19  anteriorly, 
19  in  midbody,  and  17  posteriorly.  The  reduction  from  19  to  17  is 
caused  by  the  coalescence  of  the  4th  and  5th  rows  above  the  ventrals. 
It  had  eaten  a  mouse. 

Oligodoii  dorsalis. 

One  specimen,  a  9,  1  foot  2|  inches  in  length  (the  tail  1^  inches). 
Accords  in  all  particulars  with  Boulenger's  description  of  this  species 
(Catalogue,  Vol.  II.,  p.  241),  except  in  the  number  of  the  subcaudals. 
Though  the  difference  in  the  number  of  these  shields  in  my  speci- 
men, viz.,  28,  and  the  number  given  in  Boulenger's  description,  viz., 
37  to  51,  is  considerable,  and  the  importance  attaching  to  these 
shields  in  this  genus  is  great,  I  do  not  feel  justified  in  claiming  for  my 
specimen  specific  identity  on  this  solitary  ground.*  The  ventrals  are 
185. 

Prior  to  this  I  had  found  another  example  of  this  species  in  a 
verv  mutilated  condition  on  the  Ghat  road,  which  I  was  unable  to 
identify.  The  few  scale  characters  that  could  be  made  out  with 
certainty  exactly  accorded  with  my  second  specimen,  including  the 
colour  and  markings,  which  are  very  distinctive.  It  was  a  9 ,  and 
egg-bound,  two  eggs,  which  from  their  size  must  have  been  nearly 
manured  were  extruded  from  the  belly.  The  specimen  was  about  the 
same  length  as  the  second  one  to  which  I  have  alluded  first.  The 
subcaudals  were  29. 

The  scales  in  my  perfect  specimen  were  15  anteriorly,  15  in  mid- 
body,  and  13  posteriorly.  The  reduction  from  15  to  13  was  occa- 
sioned by  a  confluence  of  the  3rd  and  4th  rows  above  the  ventrals. 
This  arrangement  of  scales  is  typical  of  most  of  the  genus  Simotes.  At 
least  I  have  hitherto  found  it  so,  but  I  have  not  had  access  to  every 
species  known.  On  the  other  hand,  I  have  previously  found  that  the 
species  belonging  to  the  very  closely  allied  genus  Oligodon,  with  one 
exception  known  to  me,  viz.,  venustus,  preserve  the  same  number  of 

*  Since  writing  this  I  have  received  a  specimen  through  Mr.  Millard  from  Manel 
Katha,  Upper  Burma.  It  is  a  $,  the  ventrals  are  166,  and  the  subcaudals  46,  and  it  is 
perfectly  clear  to  me  now  that  the  low  numbers  of  subcaudals  in  my  Khasi  specimens  are 
of  sexual  import  only. 
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rows  in  their  entire  body  length.  I  think  it  still  remains  to  be  con- 
clusively shown  that  some  of  the  species  now  assigned  to  these  two 
genera  are  not  misplaced.  I  still  expect  to  find  that  0.  venustus  has 
better  claims  to  rank  with  Simotes  nnd  that  dorsalis  should  be  con- 
sidered likewise  a  Simotes  rather  than  an  Oligodon. 


Fig.  5 

Oligodoro  dorhalu 

(*    3) 


My  specimen  has  a  handsome  light  vertebral  band  from  the  nape 
to  the  tail  tip  of  a  colour  like  what  is  called  a  light  chestnut  in 
equines.  This  is  well  defined  by  black  lines  running  down  the 
row  adjacent  to  the  vertebral.  The  outer  half  of  this  same  row,  and 
the  whole  of  the  row  below  are  dark  cigar-brown.  The  rest  of  the 
dorsal  aspect  is  blackish,  with  a  black  line  running  along  the  confines 
of  the  2nd  and  3rd  rows  above  the  ventrals.  The  head  is  finely 
speckled  with  black.  There  are  two  conspicuous  black  belts  on  the 
tail — one  basal  and  one  subterminal.  The  belly  is  richly  ornamented 
with  stripes  of  jet-black  and  enamel-white,  occupying  the  whole 
or  half  the  width  of  each  ventral,  and  irregular  in  distribution.  The 
tail  beneath  is  bright  yew- berry  red,  unspotted  and  unhanded,  and 
very  similar  to  that  seen  in  S.  cruentatus.  It  is  a  very  handsome 
little  snake. 

Ablabes  frenatus. 

Three  specimens,  all  $.  The  largest  2  feet  and  \  an  inch.  Ven- 
trals, 154  to  155.  Subcaudals,  95  to  97.  The  scales  are  15  in  the 
whole  body  length. 

The  secretion  of  the  anal  glands  is  custard-like. 
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Fig* 

A.bla,bcs  frenatws 

(*    2  ) 


Anomaly. — Two  temporals  on  one  side  in  one  specimen. 

They  are  all  olive-brown,  and  apparently  uniform  in  colour  till  one 
separates  the  scales  when  their  edges  and  interstitial  skin  are  seen  to 
be  alternately  black  and  white,  excepting  the  last  row  which  is  black 
both  above  and  below  and  the  vertebral  which  is  black  on  both  edges. 

Subfamily  5. — Dipsadomokphin^e. 

Dipsadomorphus  cyaneus. 

One  $  specimen  from  Nongpho  on  the  Ghat  road  (1,800  feet). 
Length,  4  feet  2  inches ;  the  tail  1  foot  and  \  of  an  inch.  The  scales 
are  21  anteriorly,  21  in  midbody  and  15  posteriorly.  The  first  reduc- 
tion from  21  to  19  is  effected  by  the  absorption  of  the  uppermost 
costal  into  the  vertebral;  in  the  next  from  19  to  17  the  3rd  and  4th 
rows  above  the  ventrals  blend  ;  and  the  last  step  from  17  to  15  is  the 
same  as  the  first.     The  first  and  second  steps  occur  close  together. 

The  posterior  sublinguals  are  quite  separated  (an  important  point  in 
assisting  the  division  of  this  genus  into  species).  The  anal  glands 
when  pressed  squirted  out  an  extremely  fine  jet  of  thin  limpid  secre- 
tion, similar  to  what  I  have  observed  in  some  vipers,  but,  as  far  as  I 
can  recollect,  not  in  other  colubrines.  This  fluid  was  very  abundant, 
and  possessed  a  peculiar  odour  neither  agreeable  nor  offensive. 

The  specific  name  cyaneus  is  not  appropriate  since  the  creature  in 
life  is  green.  In  this  specimen  the  hue,  though  not  bright,  was 
certainly  one  covered  by  the  simile  foliaceous-green.  This  colour 
very  rapidly  disappears  in  spirit.  I  preserved  my  specimen  in  whisky 
for  want  of  another  agent,  and   within  24  hours  a  decided  change  of 
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colour  to  blue  had  taken  place,  which  makes  me  think  it  probable 
that  the  godfathers  (Dumeril  and  Bibron)  did  not  see  the  type  speci- 
men in  life. 

P&ammodynastes  pulverulentus. 

18  examples,  9<£,  8  9,1  unsexed.  The  largest  a  9,  2  teet  and 
|  of  an  inch.  Ventrals,  $  158  to  166,  9  160  to  173.  Subcaudals, 
$  52  to  68,  9  53  to  65.  The  scales  are  17  anteriorly,  17  in  mid- 
body,  and  15  posteriorly.  The  reduction  from  17  to  15  is  due  to  an 
absorption  of  the  4th  row  above  the  ventrals,  either  into  the  row 
above  or  below. 

Food. — Lizards  and  frogs.  I  found  the  following  lizards  "  in 
gastro,"  Ptyctoloema  gularis,  Lygosoma  indica,  on  two  occasions,  and 
a  tail  which  from  its  length  and  colour  probably  belonged  to  Calotes 
jerdoni.  The  frogs  taken  on  two  occasions  were  too  digested  to 
identify. 

Breeding. — A  small  specimen,  1\  inches  long,  is  evidently  this 
year's  production.  It  was  brought  in  on  the  21st  September,  but  I 
am  unaware  as  yet  of  the  length  of  the  young  at  birth,  another  8j '' 
long  was  obtained  in  October  (I  have  lately  in  this  Journal  report- 
ed the  viviparous  habit  of  this  species). 

A  9  on  the  18th  September  contained  some  ovarian  follicles 
which  appeared  to  me  from  their  colour  and  size  to  be  impregnated, 
and  another  on  the  19th  September  led  me  to  the  same  conclusion. 
In  the  latter  some  of  these  measured  ^  of  an  inch. 

If  my  assumption  is  correct,  it  is  a  remarkable  circumstance.  I 
met  with  one  specimen  only  in  my  walks  abroad,  though  it  is  one  of 
the  commonest  snakes  about  Shillong.  I  succeeded  in  capturing  it 
after  some  trouble,  as  it  made  strenuous  efforts  to  evade  me,  and 
showed  much  activity  and  spirit.  Knowing  well  the  character  of 
the  species  I  was  dealing  with,  I  had  to  treat  it  with  due  respect 
and  caution. 

Subfamily  8. — Elapin^e. 
Naia  tripudians. 

A  $ ,  5  feet  2  inches  long,  was  brought  to  me  on  the  18th  August. 
Ventrals,  187.  Subcaudals,  52.  The  scales  were  25  anteriorly,  23  in 
midbody,  and  15  posteriorly.  Colour  uniform  olive-brown.  The 
hood-mark  as  shown  in  the  accompanying  figure  is  a  modification  of 
the  monocellus  typical  of  variety  fasciata  (Gray). 
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Hood  mark  of 

Cohra. 
fH.trifiudzanbJ 

I  may  here  remark  that  three  different  people  in  Shiiloiig  in- 
dependently told  me  that  a  month  or  two  before  my  visit  a  juggler 
had  come  round  having  in  his  possession  a  perfectly  uniformly  bright 
green  cobra.  I  can  find  no  reference  to  such  a  colour  variety  in  the 
literature  on  this  snake.  I  tried  to  trace  this  man,  but  he  had 
evidently  left  the  place,  so  that  I  could  obtain  no  information  as  to 
where  he  obtained  the  specimen.  Singularly  enough  the  first  time 
I  had  ever  heard  of  such  a  colour  variety  was  a  week  or  two  before 
my  visit  to  Shillong.  My  informant  was  Mr.  W.  Tottenham,  Con- 
servator of  Forests,  who  mentioned  that  he  had  once  met  with  such 
a  specimen  in  North  Siam  at  a  place  called  Nan  on  the  Mekong 
River.  He  described  it  as  erecting  its  hood  and  behaving  in  every 
way  like  a  cobra,  differing  only  in  its  colour  from  usual  specimens. 

Naia  bungarus. 

The  "  Bsein  yong"  of  the  Khasis,  meaning  black  snake.  A  single 
$  6  feet  6^  inches  was  brought  to  me  on  the  21st  September.  It 
was  reported  to  have  been  seen  entering  a  house  close  to  the  Shillong 
bazaar  eorly  in  the  morning,  and  was  pursued,  and  killed.  Ventrals 
254,  subcaudals  88,  the  first  12  entire,  the  rest  divided.  The  scales 
wer9  17  anteriorly,  15  in  midbody  and  15  posteriorly.  The  step 
from  17  to  15  occurred  just  after  the  site  I  select  for  numbering  the 
scales  anteriorly,  viz.,  two  heads  lengths  behind  the  head,  and  the 
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reduction  was  due  to  the  absorb tion  of  the  4th  row  above  the  ven- 
trals,  into  the  3rd  on  one  side,  the  5th  on  the  other. 

The  supracaudals  were  everywhere  in  even  rows,  a  matter  for 
remark.  In  almost  all  other  snakes  where  the  subcaudals  are  entire 
the  supracaudals  are  in  odd  rows  (vide  Bungarus),  and  where  the 
subcaudals  are  partly  entire  partly  divided,  the  supracaudals  are  in 
odd  rows  corresponding  to  the  entire,  and  in  even  corresponding  to 
the  divided  subcaudals. 

The  secretion  of  the  anal  glands  was  like  white  paint  in  colour,  and 

consistency. 

It  was  quite  black  dorsally,  but  when  the  scales  were  separated,  the 
lioht  bands,  often  so  conspicuous  on  this  creature,  were  seen  to  he 
present  though  obscure.  The  head  was  brown  with  black  sutures, 
and  the  throat  a  dull  orange.  At  first  sight  it  bore  a  remarkable  su- 
perficial resemblance  to  a  dark  specimen  of  Zamenis  korros,  but  was 
also  so  much  like  a  black  cobra  that  many  I  think  might  have  been 
deceived. 

Whilst  out  butterfly  catching  on  the  Ghat  Eoad  below  Shillong 
(circa  3,000  feet)  I  encountered  one  of  a  somewhat  similar  length, 
and  found  myself  suddenly  at  uncomfortably  close  quarters  to  it. 
Having  dismounted  to  secure  a  specimen  I  wheeled  my  bicycle  to 
lean  it  against  the  bank  of  the  cutting,  when  within  a  foot  or  so  of 
me  I  became  aware  of  the  snake  as  it  lay  extended  in  the  drain  some 
eighteen  inches  or  so  deep.  It  appeared  to  be  drinking  in  the 
trickle  of  a  stream  diverted  into  this  channel.  It  reared  its  head, 
faced  me  for  an  instant,  during  which  time  I  distinctly  viewed  its 
head  shields,  and  made  off  into  the  jungle  at  about  the  moment  when 
I  had  realised  its  identity.  This  specimen  was  quite  black.  A 
fatality  which  occurred  in  Shillong  this  year  prior  to  my  visit  I  think 
there  can  be  little  doubt  must  be  attributed  to  this  species.  My 
informant  was  Mr.  Rita,  who  could  vouch  for  the  following  facts. 
Hearing  one  afternoon  about  3  p.m.  a  great  commotion  near  his 
house,  enquiry  elicited  the  information  that  a  party  of  30  coolies  was 
in  the  act  of  removing  the  carcase  of  a  pony  belonging  to  a  native 
neighbour.  Mr.  Rita  had  actually  seen  this  pony  alive  and  well  in 
its  stall  about  12  p.m.  the  same  day.  He  was  informed  that  it  had 
been  attacked  by  a  large  snake  which  was  seen  twined  round  the 
animal's  neck  by  servants  who   fled  precipitately,  so   that  the  reptile 
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escaped  without  any  attempt  being  made  to  kill  it.  The  pony  died 
shortly  afterwards  with  great  swelling  about  the  neck  and  should- 
ers, and  the  carcase  was  already  highly  offensive  when  the  coolies 
were  removing  it. 

Callapliis   macclellandi . 

12  specimens,  8  $,  4  9.  All  were  adults  varying  from  1  foot 
31  to  1  foot  llf  inches.  Ventrals  :  $  188  to  201,  9  209  to  216  ; 
subcaudals  :  $  28  to  32,  9  26  to  eO.  The  scales  in  this  species  are 
13  in  the  whole  body  length. 

Anomalies. — In  a  previous  paper  in  this  Journal*  I  have  remarked 
upon  the  contact  of  the  3rd  supralabial  with  the  nasal  in  the  genus 
Callophh,  a  peculiarity  seen  only  in  the  allied  genera  Doliophis, 
Hemibungarus  and  Naia.  My  series  of  specimens  of  maclellandi 
shows  me  that  the  contact  of  these  two  shields  is  not  invariable,  in 
fact  failed  in  4  specimens.  This  being  so  one  must  be  prepared  for  a 
possibly  similar  inconstancy  in  other  species  of  these  genera.  In  one 
specimen  the  3rd,  4th  and  5th  labials  touched  the  eye  and  in  another 
the  4th  and  5th  subcaudals  were  entire.  I  find  the  pupil  in  this 
species  is  often  indiscernible,  but  in  some  specimens  a  small  arc  of 
ruddy  gold  may  be  seen. 

The  secretion  of  the  anal  glands  is  custard-like. 

All  specimens  conformed  to  Boulenger's  variety  A.  (Catalogue, 
Vol.  Ill,  p.  399).  This  is  a  remarkably  handsome  species,  the  shade 
of  red  on  the  back  is  much  like  that  of  fresh  raw  beef,  sometimes 
rather  brighter  and  in  all  specimens  lighter  and  brighter  in  the  flanks, 
where  it  is  often  a  bright  carrot-red.  The  black  bands  from  16  to  26 
on  the  body  and  3  to  4  on  the  tail  are  always  narrow,  involving  about 
2  scales.  They  are  usually  but  not  always  outlined  with  pale  yellow, 
or  buff,  and  are  interrupted  slightly  in  the  flanks,  on  the  last  row 
and  the  edge  of  the  ventrals,  but  re-appear,  and  extend  across  the 
belly.  The  head  is  glossy  jet-black  with  a  well  defined  enamel 
white  cross  bar.  In  one  specimen  this  bar  was  pale  yellow.  The 
belly  is  sulphur  yellow,  and  the  intervals  between  the  bands  heavily 
marked  with  irregularly-shaped  black  patches. 

The  two  or  three  specimens  I  saw  alive  lead  me  to  think  it  is  a 
very  quiet  inoffensive  little  snake.  I  could  not  provoke  them  to 
exhibit  temper  in  spite  of  much  teasing. 

*  Vol.  XVII,  p.  .06. 
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Family — Amblycephalid^e. 
Amblycephalus  monticola. 

Three  specimens,  all  9  ;  two  were  adults,  the  largest  2  feet  5f  inches, 
the  third  one  of  this  year's  production  measuring  8£  inches,  was 
brought  in  on  the  3  2th  September.  Ventrals  189  to  195,  subcaudals 
76  to  78.  The  scales  are  15  in  the  whole  body  length.  The  praeocular 
touches  the  internasal,  a  very  unusual  character,  as  far  as  I  am  aware 
only  to  be  seen  in  Naia  tripudians,  and  some  specimens  of  XyJopliis 
perroteti  among  Indian  snakes.  In  midbody  the  vertebral  scales  are 
seen  to  be  much  enlarged,  quite  as  broad  as  long,  and  this  enlarge- 
ment is  found  to  originate  in  the  neck  by  the  confluence  of  two  rows 
of  scales,  similarly  to  what  obtains  in  the  genus  Dendrophis,  but 
different  from  the  genus  Bungarus  where  the  enlargement  is  pro- 
gressive from  behind  the  parietals.  Boulenger  (Catalogue,  Vol.  Ill, 
p.  443)  records  the  supralabials  as  7,  the  3rd  or  3rd  and  4th  touch- 
ing the  eye.     In  all  my  specimens  no  labials  touched  the  eye. 

The  secretion  of  the  anal  glands  is  custard-yellow. 

The  iris  is  profusely  speckled  with  mustard-yellow. 

In  life  the  prevailing  ground  colour  is  a  dull  orange,  much  the 
shade  of  dried  orange  peel. 

Food. — One  adult  had  swallowed  a  large  slug  ;  the  other  adult 
contained  two  large  specimens  of  the  same  slug  "  in  gastro."  The 
slugs  were  sent  to  the  Indian  Museum,  and  identified  as  belonging 
to  the  genus  Auchenia. 

Family —  Viperid^e. 
Lachesis  monticola. 

The  "B'sein  longkru  "  of  the  Khasis.  23  specimens,  2  $,  15  9  ( 
6  not  sexed.  The  two  largest  both  9  measured  2  feet  3£,  aud  2  feet 
4f  inches.  Ventrals  :  $  142  to  143,  9  144  to  151;  subcaudals  :  $ 
45  to  46,  9  37  to  46.  Of  18  specimens  in  which  the  scales  were 
examined  they  were  as  follows  : — 


Number  of  specimens. 

Anterior. 

Midbody. 

Posterior. 

11 

23 

23 

19 

2 

23 

23 

17 

1 

25 

25 

21-20 

1 

25 

25 

19-17 

1 

21 

21 

17 

1 

21 

22 

19 

1 

23-21 

21 

19 
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In  no  specimen  was  a  subooular  shield  present,  and  this  is  the 
easiest  guide  to  the  identification  of  the  species.  In  view  of  the  fact 
that  Anderson  has  recorded  two  examples  in  which  the  2nd  supra- 
labial  did  not  enter  the  loreal  pit  *  I  paid  special  attention  to  this 
very  important  point  in  identification,  which  I  have  always  found 
most  constant  in  all  the  species.  There  was  no  exception  to  the 
rule  among  my  specimens,  but  more  than  once  this  shield  appeared 
to  be  divided.  A  closer  scrutiny  proved  the  apparent  division  to 
be  merely  a  furrow,  not  a  suture,  and  this  has  led  me  to  wonder  if 
Anderson  might  have  been  mistaken. 

Anomalies. — The  2nd  subcaudal  was  entire  in  one  example,  and 
the  last  4  in  another. 

Food. — Only  one  had  recently  fed,  a  young  specimen  11^  inches 
long  which  had  swallowed  a  mouse. 

Breeding. — 8  specimens  were  this  year's  production  varying  from 
7f  to  9|  inches  in  length. 

The  anal  glands  secrete  a  watery,  limpid,  fluid  which  is  stored  in 
considerable  quantity.  Pressure  at  the  base  of  the  tail  causes  this 
to  squirt  out  in  a  fine  jet  such  as  issues  from  the  needle  of  a  hypo- 
dermic syringe.  It  possesses  a  peculiar  but  not  exactly  an  offensive 
smell,  resembling  in  some  degree  that  of  resin.  In  a  specimen  11| 
inches  long  I  found  the  secretion  similar  to,  and  as  abundant  as  in 
adults. 

It  is  one  of  the  commonest  snakes,  and  quite  the  most  abundant 
poisonous  species  occurring  about  Shillong.  Like  many  other  vipers 
it  is  truculent,  striking  upon  small  provocation,  and  it  evidently 
frequently  wounds  the  naked  feet  of  the  incautious  native  pedestrians 
in  this  locality.  My  snakeman  in  trying  to  effect  the  capture  of  an 
adult  he  found  in  a  deep  hole  was  bitten  in  the  finger.  He  suffered 
immediate  and  severe  pain,  and  the  hand  and  arm  even  to  the 
loose  tissues  below  the  armpit  swelled  rapidly,  and  considerably. 
Blood  continued  to  ooze  for  a  long  time  (hours),  and  that  shed  did 
not  clot.  He  suffered  from  a  severe  local  haemorrhage  the  next  day, 
but  although  his  blood  was  materially  altered  in  composition,  no 
constitutional  effects,  nervous  or  other,  supervened,  and  he  recovered 
in  three  or  four  days,  and  volunteered  his  services  as  a  snakecatcher 

*  Ann.    Zool.  Res.,  Yunnan,  pp.  832  and  3. 


336  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVI11. 

again.     The    medical  aspect  of  the  case    and    treatment   were  fully 
reported  by  me  in  the  Indian  Medical  Record.     (Nov.  1907.) 

This  appears  to  be  the  only  record  of  a  case  poisoned  by  this  snake 
if  we  except  the  instance  recorded  by  Stoliczka  *  where  a  cooly  was 
wounded  by  a  small  specimen  14£  inches  long.  This  case  one  may 
infer  was  one  of  snakebite,  not  snake  poisoning,  since  the  man  is 
reported  to  have  been  dosed  with  alcohol,  and  continued  marching 
the  rest  of  the  day  with  no  ill  effects. 

Another  cooly  who  brought  me  two  specimens  one  morning  told  me 
that  he  had  just  been  bitten  by  one,  and  I  saw  a  slight  wound  on  his 
right  ankle  from  which  blood  was  oozing,  and  the  surrounding  parts 
were  slightly  swelled.  He  had  placed  a  single  cord  rather  tightly 
above  the  wound,  refused  my  proffered  surgical  attention,  and  showed 
no  apprehension,  telling  me  the  snake  was  a  harmless  one.  A  few 
days  later  I  saw  him,  and  he  said  he  had  suffered  very  little  in 
consequence.  The  wound  was  healed,  and  he  told  me  he  had  applied 
ginger  to  it  after  infliction. 

I  played  with  one  large  adult  brought  alive.  I  found  its  movements 
in  progression  slow,  but  when  it  struck,  the  blow  was  delivered  with 
great  alacrity.  Teased  with  ordinary  objects,  a  handkerchief,  a 
stick,  &c,  it  showed  supreme  indifference,  but  when  I  suddenly 
altered  my  position  from  an  upright  to  a  squatting  one,  although 
at  a  safe  distance,  it  struck  out  towards  me  with  great  malice  and 
celerity.  This  it  repeated  several  times  though  it  could  not  be  provo- 
ked to  bite  inanimate  objects.  My  thoughts  reverting  to  a  passage 
in  Buckland's  Work  "  Curiosities  of  Natural  History"  (p.  215)  which 
reads  as  follows: — "  That  the  Arabs  wore  red  buskins,  and  drawers, 
with  the  evident  purpose  of  exciting,  and  teasing  the  snakes,  who 
can't  bear  this  colour  near  them,  and  as  in  the  case  of  the  common 
viper  always  fly  at  it  when  brought  into  contact  with  them " — I 
thought  the  present  a  good  opportunity  to  test  the  accuracy  of  the 
assertion. 

Accordingly  after  having  teased  it  with  many  other  agents,  1 
brought  my  child's  toy  engine  coloured  vermilion  into  action.  This 
was  advanced  towards  it  at  varying  rates  of  speed,  but  although  the 
creature  lay  facing  it,  it  neither  retracted  nor  turned  its  head  but 

*  Jourl.,  Asiatic  Soc,  Becgal,  Vol.  XXXIX, pp.  224  to  226. 
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allowed  the  wheels  to  come  into  contact  with,  and  even  override  and 
rest  upon  its  coils  without  betraying  fear  or  annoyance.  An  equal 
degree  of  contempt  was  manifested  with  dahlias  of  various  shades  of 
red. 

Lachesis  jerdoni. 

A  single  small  specimen. 

Lachesis  gramineus. 

Three  specimens,  2  #,  1  9.  Ventrals  :  $  158  to  171,  9  156; 
subcaudals  :  $  64  to  65,  9  57.  The  scales  in  all  were  alike  and 
conformed  to  the  arrangement  of  the  vast  majority  of  specimens  of 
this  species.  Anteriorly  and  in  midbody  they  are  21,  posteriorly  15. 
The  three  reductions  in  the  rows  from  21  to  15  are  somewhat 
variable,  but  arise  from  a  confluence  of  the  4th  to  7th  rows  above 
the  ventrals. 

In  one  specimen  the  postocular  streak  was  particoloured,  white 
below,  liver  above.  At  the  angle  of  the  mouth  these  two  hues  were 
reversed  and  carried  down  the  whole  body  as  a  flankline  along  the 
last  costal  row. 
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NOTES  ON  INDIAN  FERNS. 

BY 

Col.  R.  H.  Beddomb. 

Having  lately  received  a  large  collection  of  ferns  from  the  North- 
West  Provinces  of  India  to  name,  I  have  been  going  through  all  my 
Indian  ferns,  and  been  studying  Mr.  Hope's  articles  on  the  ferns  of 
North-West  India  which  appeared  in  your  Journal.  I  have  drawn  up 
a  few  notes  chiefly  on  Mr.  Hope's  nomenclature  and  his  new  species 
which,  I  think,  may  be  published  in  your  Journal  as  they  may  be  of 
interest  to  collectors  in  India. 

Davallia  {Leucostegid)  Beddomei  (Hope). — This  fern  has  the  scales  of  the 
rhizome  rounded  like  those  of  pulchra.  The  fronds  are  not  distinguishable  from 
those  of  Hookeri  (Moore),  which  has  the  scales  pointed.  It  seems  to  me  rather 
hair-splitting  to  found  a  species  only  on  the  difference  of  scales.  Indian 
botanists  should  further  compare  these  species.  The  localities  for  Beddomei  are  : 
Dainkland  ridge  8,500',  Macdonald  ;  Kullu,  Jalori  pass  8,000'— 10,000,  Trotter  ; 
Jaranda  7,000',  Lace  ;  Simla  region  8,000'— 10,000',  Blanford  and  others  ;  for 
Hookeri,  Chamba  10,500',  J.  Marten  ;  Sandookphoo  11,000',  Levinge. 

pulchra,  Delavayi,  pseudo-cystopteris,  Hookeri  and  Beddomei  are  all  very 
closely  allied. 

Asplenium  (Athyrium)  tenellum  (Hope). — Specimens  of  this  forwarded  to  me 
by  Mr.  Hope  agree  exactly  with  specimens  of  Athyrium  solenopteris  (C.  P. 3,067) 
from  Ceylon,  specimens  of  my  own  collecting  from  Tinnevelly,  and  specimens 
from  Mr.  Mann  collected  in  Assam  ;  they  all  have  setse  on  the  pinnules  as  in 
nigripes  and  its  varieties.  Mr.  Thwaites  called  his  plant  simply  nigripes.  It 
seems  to  run  more  or  less  into  tenuifrons  which  is  generally  considered  only  a 
variety  of  nigripes,  so  I  am  now  of  opinion  that  solenopteris  should  also  come 
•  under  nigripes  as  a  variety  only.  Wailich's  specimen  in  the  Linnaean  Herbarium 
labelled  Allantodia  tenellum  is  not  however  this  variety  but  only  a  poor  specimen 
of  nigripes  var.incisa.  There  is  a  larger  variety  of  this  solenopteris  common 
on  the  Nilgiris,  i.e.,  the  fern  figured  as  solenopteris  in  my  hand-book  and  de- 
scribed by  Kunze  in  Linnsea,  Vol.  XXIV,  part  III,  page  266,  the  smaller  form 
being  variety  pusilla,  Kunze,  page  267,  but  I  think  they  quite  run  into  each 
other. 

This  fern  is  quite  distinct  from  pectinatum  var.  tenellum  of  my  hand-book,  a 
fern  found  on  Mahableshwar,  at  Mt.  Abu  and  in  Central  India. 

Athyrium  rupicola  (Edgeworth),  Hope.  This  attenuated  form  of  A.  Filix-femina 
is  very  common  in  Northern  India,  it  is  very  variable  in  size  and  shape  though 
always  more  or  less  lanceolate  or  narrow-lanceolate  in  form.  It  is  quite 
analogous  to  forms  occurring  in  England  such  as  var.  rhceticumand  others  ;  in  the 
supplement  to  my  hand-book,  I  referred  some  of  these  to  var.attenuata  (Clarke) 
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and  others  to  var.  retusa  (Clarke).     I  now  think   that   they  all   run   very  much 
one  into  the  other  and  there  are  connecting  links  with  var.  dentigera. 

Indian  pteridologists  would  be  doing  good  service  if  they  would  study  and 
make  notes  on  this  genus  ;  the  species  are  the  most  difficult  to  name  of  all  Indian 
ferns,  the  leason  of  this  is  that  there  is  no  good  treatise  of  the  Indian  species 
yet  published.  It  is  about  the  varieties  of  Filix-femina  and  nigripes  that  the 
chief  difficulty  lies.  I  have  previously  pointed  out  that  Alhyr  Atkinsoni  var- 
Amersoni  (Clarke)  is  Athyr  Jimbr latum.  I  now  think  that  Atkinsoni  of  my 
hand-book  is  only  a  more  simple  form  or  variety  of  that  species,  I  would  ask 
Indian  botanists  to  give  attention  to  this  question.  Various  localities  for 
Atkinsoni  are  given  in  my  supplement. 

Athyrium  Mueklnnonl,  Hope.  This  is  the  least  cut  form  of  the  Indiau 
deltoid  nigripes.  My  description  at  page  166  of  the  hand-book  includes  this  and 
also  the  mure  cut  variety  incisum,  Wall  Cat.  231  (which  is  almost  the  same  as 
Blume's  nigripes  from  Java),  a  form  so  abundant  about  Darjeeling  and  Surail. 
Hope's  Mackinnoui  is  also  the  high  level  form  of  nigripes  of  Mr.  Blanford's  list, 
the  other  form  bbing  tenuifron?.  Mr.  Clarke  also  collected  it  at  Cherra 
Coalhill  [No.  42788],  if  his  specimens  are  compared  with  the  more  cut  form 
(var.  incisum)  it  will  at  once  b.e  seen  that  they  are  the  same  species,  with  only  a 
slight  difference  in  cutting  ;  I  have  also  many  specimens  from  high  levels  near 
Simla  collected  by  Blanford,  Dr.  Jukes  and  others.  Another  variety  is  dissectum 
[Moore]  collected  by  Mr.  Mann  at  Serareen,  Khasi  Hills  ;  this  is  slightly  more 
cut  than  incisum  and  is  scarcely  deltoid  in  form  but  the  difference  is  very 
slight.     The  nigripes  group  may  stand  as  follows  : — 

Athyrium     nigripies,      Bl.,      (Syn.      Mackinnoni,     Hope).      Simla     region 
8,000'— 10,000'  Chamba  8000'.  Khasi  5000'. 

Var.  incisum,  Wall.  Cat.  231.     Sikkim,  Darjeeling,  etc. 
Var.  dissectum,  Moore.     Khasi  Hill. 

Var.  tenuifrons,  Wall.  Cat.  206.     Northern  India,  Simla,  etc. 
Var.   solenopteris,  Kze,   and    var.  pusilla.  Ceylon,  Southern  India, 
Northern  India,  Assam,  etc. 

(Syn  :    aspidioides   in   part,  Hook,   Syn.   Fil.  page   228, 
tenellum,  Hope). 
Var.  clarkei,  Bedd.     Hand-book,  166.     Sikkim. 
Var.  stramineum,  Moore,  Index.  Fil.  188.     Assam. 
A  very  fine  Athyrium,  apparently  a  new  species,  has  been  lately  collected  by 
Dr.  Jukes,  C.M.S.,  at  high  elevation  on  Huttu,   Simla    region,  as  it  wants  both 
stipe  and  rhizome  I  do  not  like  to  describe  it  as  new,  but  there  is  nothing  like  it 
in  the   Kew  Herbarium   or  in    my  very   large   series  of   specimens  of  the  genus. 
The  frond  without   stipe  is    26  inches  long  by   20  inches  broad,  not   deltoid    in 
shape,  as  the  2  lower  pairs  of  pinna?  are  reduced  in  size, the  lowest  pair  being  only 
half  the  length  of   the  next  pair  ;  the  cutting  of  the  ultimate  segments  is  sharp 
like  that  in  schimperi  but  the  pinnae  are  much  broader  and  more  compound.     It 
is  important  to  ascertain  if  the  rhizome  is  creeping  or  erect. 
15 
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On  the  question  of  creeping  or  erect  rhizomes  the  attention  of  botanists  in  the 
field  is  much  needed.  Is  the  difference  always  specific,  or  is  a  creeping  rhizome 
ever  brought  about  only  by  such  causes  as  very  wet  ground,  or  very  rich  loose 
soil,  etc.? 

Polystichum  Duthiei  (Hope). — This  is  Polystichum  lachenense.  Hook.  Hope  says 
the  pinnae  are  never  spinulose  as  figured  by  Hooker.  I  have  2  specimens  of 
this,  received  from  Dr.  Duthie  collected  above  Chimpul  at  15,000'  elevation  ;  in 
one  the  pinnules  are  bluntly  crenate  as  figured  by  Hope,  in  the  other  spinosely- 
serrated  as  figured  by  Hooker.  Mr.  Hope  would  never  allow  for  any  variation 
in  ferns,  but  wished  to  make  a  new  species  where  the  slightest  variation  occurred. 
Lastrea  Gumblei  (Hope).— This  fern,  which  is  common  on  the  Nilgiris  as  well 
as  in  the  North,  is  atrata,  Wall.  Cat.  380,  fully  described  by  Kunze  in  Linnaea, 
XXIV,  part  iii,  p.  279,  as  Aspidium  (Nephrodium  S.  Lastrea)  atratum,  Wall.. 
Kunze  stating  that  it  is  very  closely  allied  to  hirtipes.  It  is  only  a  black-scaled 
variety  of  that  species,  botanists  of  late  not  even  considering  it  worthy  of  a 
varietal  name  ;  if  such  is  necessary  it  should  be  hirtipes  var.  atrata,  Wall. 

Lastrea  repens  (Hope). — This  is  the  cana  of  Baker  and  of  my  hand-book  though 
not,  I  believe,  of  Wallich  ;  itisappendiculata,  Wall.  Cat.  349,  type  sheet,  and  eber- 
neum,  Wall.  Cat.  389,  type  sheet.  Until  quite  lately  when  it  was  found  to  have 
a  widely  creeping  rhizome,  it  has  been  confounded  with  ochthodes  (prolixum. 
Baker,  in  part)  which  is  a  very  similar  fern  but  with  an  erect  caudex  and 
furnished  with  glands  at  the  base  of  the  pinnae.  This  cana  was  also  figured  by  mc 
pi,  ccclxx,  Supplement  to  the  Ferns  of  Southern  India  and  British  India  under 
the  incorrect  name  of  Bergiana  Schl. ;  the  lower  pinnae  are  sometimes  though  not 
always  reduced  to  auricles.  A  new  name  as  proposed  by  Hope  is  quite 
unnecessary. 

Lastrei  Kingi  (Hope). — I  cannot  distinguish  this  from  serrato-dentata ;  the 
very  slight  difference  pointed  out  by  Hope  is  not  sufficient  to  constitute  a 
species.     For  me  they  are  both  only  variations  of  the  very  variable  filix-mas. 

Laxtrm  Blaufurdi  (Hope). — This  is,  I  think,  only  a  more  simple  form  of  the 
fern  Mr.  Hope  calls  ramosa.  Blanford  and  others  never  attempted  to  separate 
it  from  that  species. 

Lastrea  ramosa  (JHope). — This  is  the  fern  we  have  hitherto  known  as  spinu- 
losa  var.  remota.  Mr.  Hope  may  be  right  in  separating  it  specifically  from  the 
European  form,  but  I  should  be  sorry  to  give  a  decided  opinion  on  the  question. 
It  is  one  of  those  critical  points  on  which  botanists  seldom  agree.  I  myself 
still  keep  this  fern  under  remota,  seeing  only  slight  variation  from  the  European 
form. 

Nephrod  urn  papilio  (Hope). — I  have  no  hesitation  in  saying  this  is  only  a 
form  or  variety  of  molle,  as  I  have  examples  quite  intermediate.  It  is  var. 
major  of  my  supplement. 

Nephrodium  oecultum  (Hope). — This  is  the  fern  I  have  described  as  papyr- 
aceum  at  page  69,  supplement  to  hand-book.  I  am  afraid  it  is  scarcely  specifi- 
cally distinct  from  aridum. 
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Phegopteris  late  repens  (Hope). — This  is  a  question  where  the  importance 
of  the  rhizome  comes  in,  distans  Don  Fl.  Nep.  2;  paludosum,  Blume  Fl.  Jav. 
Pa.  192  to  90;  Griffithii,  Hook,  Sp.  Fil.  IV,  236  ;  longipes,  Wall.  Cat.  333. 
have  all  been  grouped  together  under  distans  as  one  species,  they  do  not 
appear  to  differ  as  far  as  the  frond  goes,  but  Hope's  plant  has  a  widely  creeping 
rhizome  like  that  of  Gymnogramme  aurita,  can  it  be  a  form  of  that  fern 
without  the  auricles,  or  is  it  one  or  more  of  the  species  brought  under  distans 
and  is  the  creeping  rhizome  constant,  whilst  distans,  Don,  has  it  erect,  this  is  a 
question  for  Indian  botanists  (who  can  examine  the  plants  growing)  to  decide, 
or  is  the  rhizome  creeping  only  under  certain  conditions.  Specimens  I  have  of 
Clark's  distans  var.  glabrata  and  var.  minor  have  a  decidedly  erect  caudex. 
None  of  the  others  have  the  rhizome  represented  in  my  herbarium  or  in  that  of 
Kew,  though  I  feel  sure  the  Nilgiri  and  South  Indian  forms  have  an  erect 
rhizome.  I  have  only  seen  one  specimen  of  Hope's  fern,  it  was  gathered  by 
Mackinnon  at  Phedri  Gurhwal,  4,500'  elevation,  it  is  not  separable  by  its  frond 
from  what  we  call  distans  ;  Hope  does  not  even  hint  that  his  fern  is  a  new 
species,  so  we  do  not  want  another  name  added  to  the  already  numerous 
synonyms.  Mr.  Clarke  at  page  544  of  his  Review  of  the  Ferns  of  Northern  India 
says  of  distans  "  very  difficult  to  distinguish  from  Gymnogramme  aurita"  see 
also  remarks  under  Gymnogramme  at  page  24,  Supplement  to  Ferns  of  Southern 
India  and  British  India. 

Polystichum  auriculatum. — Mr.  Hope  may  be  right  in  separating  the  South 
Indian  auriculatum  from  the  North  Indian  forms  or  varieties,  I  have  always  had 
a  doubt  on  this  question ;  the  Nilgiri  plant  was  described  as  Polypodium 
harpophyllum,  Zenker,  in  Linnae  XXIV,  part  II.  p.  356  (1851) ;  he  is  however 
in  direct  opposition  to  Hooker  and  Baker  in  doing  so  ;  I  never  liked  to  dispute 
these  authorities  on  such  a  critical  question  as  this.  I  cannot  however  agree 
with  Mr.  Hope  in  making  3  species  of  the  3  North  Indian  varieties — margin- 
atum, lentum  and  ccespitosum  (obliquum,  Don). 

Polystichum  uculeatum  and  Lastrea  Filix-mas. ~  Mr.  Hope  wishes  to  make 
species  of  the  varieties  of  these  well  known  cosmopolitan  ferns  ;  in  this  I  hope 
no  Indian  botanist  will  follow  him,  as  I  am  sure  any  such  course  would  brin^ 
about  great  confusion  ;  varietal  names  for  these  forms  are  all  very  well  for  local 
Floras,  particularly  when  it  is  understood  that  these  names  are  given  for  the 
extreme  forms  only  of  these  varieties,  as  it  is  well  known  that  when  the  ferns  from 
very  large  areas  are  examined  these  supposed  varieties  often  run  very  mucli 
one  into  another ;  or,  to  put  it  in  other  words,  there  are  various  intermediates 
making  it  almost  impossible  to  distinguish  them.  Of  Filix-mas  I  may  mention  the 
varieties,  odontoloma  (Moore),  elongata  (Hook.),  schimperiana  (Hochst.),  and 
panda  (Clarke)  as  often  very  difficult  to  distinguish  satisfactorily  even  when  the 
collection  is  from  restricted  areas;  if  this  species-making  is  allowed  it  is  difficult 
to  imagine  what  would  become  of  filix-mas  when  collections  from  all  the  areas 

inhabits  were  so  treated.  Sir  W.  Hooker  was  the  first  to  check  the  hair- 
splitting so  much  in  vogue  with  foreign  botanists,  in  this  he  has  been   followed 
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by  almost  all  English  botanists.  If  I  have  a  large  Indian  collection  to  name  I 
can  at  once  bring  together  all  the  -varieties  Lastrea  Filix-mas  and  Polystichum 
aculeatum  under  those  species,  as  they  have  a  most  unmistakeable  specific  like- 
ness, but  to  arrange  them  all  correctly  under  varietal  names  is  very  difficult  and 
probably  no  two  botanists  would  arrange  them  in  the  same  way. 

If  botanical  and  horticultural  gardens  and  growers  of  ferns  in  India  would 
give  attention  to  raising  from  spores  the  different  varieties  of  Atlnjrium  Filix- 
femina,  Alhyrium  nigripes,  Polystichum  aculealum  and  Lastrea  Filix-mas — I  am 
sure  we  should  have  very  interesting  scientific  results. 
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LOCAL  BIRD- MIGRATION  IN  INDIA. 

BY 

D.  Dewar,  i.c.s. 

On  page  520  of  Vol.  XVII  of  the  Journal  of  this  Society  1 
drew  attention  to  the  fact  that  the  Common  Bee-eater  was  only  a 
summer  visitor  to  Lahore.  I  am  now  in  a  position  to  name  other 
birds  which  are  stated  in  most  ornithological  text  books  to  be 
permanent  residents,  but  which,  so  far  as  Lahore  and  its  vicinity  is 
concerned,  are  merely  summer  visitors  ;  every  spring  they  come  to 
Lahore  to  breed  and  then  leave  the  place.  The  following  is,  1 
believe,  a  complete  list: — 

Oriolus  kundoo. — The  Indian  Oriole. 

Terpsiphone  parodist. —  The  Indian  Paradise  Flycatcher. 

Gymnorhis  jlavicollis. — The  Yellow-throated  Sparrow. 

Arachnechthra  asiaiica. — The  Purple  Sun-bird. 

Merops  viridis. — The  Common  Indian  Bee-eater. 

Merops  philipphus. — The  Blue-tailed  Bee-eater. 

Eudynamis  honor  at  a. — The  Indian  Koel. 

(E  aopopelia  tranquebarica. — The  Red  Turtle-Dove. 

Nycticorax  grisens. — The  Night  Heron. 

(518)  The  Indian  Oriole  (Oriolus  kundoo). — Oates  writes  of  this 
(Birds,  Fauna  of  Brit.  Ind.,  Vol.  I.,  p.  505): — "A  permanent  resident 
in  the  plains  and  lower  ranges  of  the  Himalayas,  and  a  summer  visitor 
to  Kashmir  and  the  higher  ranges.  It  extends  into  Afghanistan  and 
Turkestan,  but  visits  the  latter  country  only  in  summer." 

Barnes  states  that  it  is  a  permanent  resident  in  the  Bombay 
Presidency.  Writing  of  Lucknow,  Jesse  says  : — "  The  Indian  Oriole 
though  a  permanent  resident  is  very  scarce  during  the  winter 
months,  when  curiously  its  place  is  to  some  extent  taken  by  0. 
melanocephalvs.  It  becomes  common  about  May."  This  species  does 
not  appear  to  extend  so  far  west  as  Calcutta.  In  my  list  of  the  Birds 
of  Madras  I  wrote  (B.  N.  H.  S.  Journal,  Vol.  XVI.,  p.  488),  "  not 
often  seen  in  Madras  during  the  hot  weather,  but  it  is  fairly  common 
in  the  winter.  It  would  seem  .  .  .  that  this  species  does  not  nest 
in  Madras."  In  Lahore  it  is  abundant  in  the  hot  weather.  I  have 
come  across  many  nests,  and  in  each  case  a  King-crow's  nest  has  been 
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found  within  a  yard  or  two  of  the  Oriole's  nest.  It  is  my  beliof  that 
the  Oriole  deliberately  elects  to  build  near  a  Kino-crow's  castle  for 
the  sake  of  the  protection  afforded  by  the  pugnacious  little  drongo. 
Not  that  the  Oriole  is  unable  to  look  after  itself  !  I  am  pretty  certain 
that  all  the  Orioles  leave  Lahore  during  the  winter  months,  I  have 
looked  carefully  for  two  winters  without  seeing  a  single  specimen. 
The  Black-headed  Oriole  is  not  found  in  Lahore.  Humes  writes  of 
the  Indian  Oriole  {N.  and  E.  Ind.  Birds,  Vol.  I.,  p.  354)  :— "  In 
Southern  and  Eastern  Bengal  it  only,  so  far  as  I  know,  occurs  as 
a  straggler  during  the  cold  season,  and  I  have  no  information  of  its 
breeding  there.  It  does  not  apparently  ascend  the  Nilgiris,  and 
throughout  the  Southern  portion  of  the  peninsula  it  breeds  very 
sparingly,  if  at  all;  indeed  it  is  just  at  the  commencement  of  the 
breeding  season  when  the  mangoes  are  ripening  that  Upper  India  is 
suddenly  visited  by  vast  numbers  of  this  species  migrating  from 
the  South."  It  nests  in  the  lower  ranges  of  the  Himalayas,  up  to 
about  4,000  feet.  Dr.  Scully  writes:— "The  Indian  Oriole  is  a 
seasonal  visitant  to  the  valley  of  Nepal,  arriving  about  the  1st  of 
April  and  departing  in  August."  Col.  Biddulph  states  that  it  is  a 
common  summer  visitant  to  Gilgit,  appearing  about  May  1st.  Hutton 
records  : — "  This  is  a  common  bird  in  the  Doon,  and  arrives  at 
Jerripani,  elevation  4,500  feet,  in  the  summer  months  to  breed." 
Bingham  writes : — "  The  Indian  Oriole  builds  at  Allahabad  and  at 
Delhi  from  the  beginning  of  April  to  the  end  of  July.  In  the  cold 
weather  this  bird  seems  to  migrate  more  or  less,  as  but  few  are  seen  and 
none  heard  during  that  season."  Fulton  writing  of  Chitral  says: — 
(B.N.H.S.  Journal,  Vol.  XVI.,  p.  349)  "  Very  common.  A  summer 
visitor  arriving  in  large  numbers  during  the  beginning  of  May  and 
leaving  in  August  or  September,"  It  is  also  only  a  summer  visitor  to 
Quetta  ;  the  same  applies  to  Darbhanga. 

On  page  253  of  Vol.  XV.  of  this  Journal  Ferguson  cites  Oriolvs 
kundoo  as  one  of  the  migrants  that  may  be  found  in  the  hills  aud  low 
country  of  Travancore  from  the  beginning  of  September  to  the  enc 
of  April,  yet  he  seems  to  contradict  himself  by  saying  on  page  461  of 
the  same  Journal  that  the  bird  is  a  permanent  resident  of  Travancore. 
Major  Baker  describes  it  as  a  "rare  visitor  "  to  Singapore.  The  above 
facts  afford  to  my  mind  conclusive  proof  that  the  Indian  Oriole  is  a 
migrant,  and  that  it  migrates  in  a  northerly   and  southerly  direction. 
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Like  other  migrants  it  goes  north  in  the  summer  and  does  not  appear 
to  nest  below  Lat.  10°  N.  Jn  the  autumn  it  moves  southwards,  and 
does  not  apparently  winter  farther  north  than  Lat.  30°  N. 

(598)  The  Indian  Paradise  Fly-catcher  (Terpsiphone  paradisi). — 
On  page  47  of  Vol.  II  of  "  Birds  "  in  the  Fauna  of  British  India 
series,  Oates  writes  : — "  It  appears  to  be  everywhere  permanently 
resident,  except  in  the  Himalaya,  where  it  moves  to  lower  le\~  in 
winter."  Jesse  in  his  "  Birds  of  Lucknow  "  calls  it  "  a  permanent 
resident."  Barnes  writes,  in  his  "Birds  of  the  Bombay  Presidency," 
it  is  "  probably  a  permanent  resident  throughout  the  district,  but  is 
very  locally  distributed."  Cunningham,  on  page  123  of  his  "  Indian 
Friends  and  Acquaintances,"  writes  of  this  species  : — "  They  are  not 
very  common  inmates  of  gardens  about  Calcutta,  but  stray  specimens 
may  now  and  then  be  met  with  at  almost  any  time  of  the  year."  I 
observed  this  species  at  all  seasons  of  the  year  in  Madras.  There  can 
be  no  doubt  that  the  bird  is  only  a  summer  visitor  to  Lahore.  During 
the  two  winters  I  have  spent  in  that  station  I  have  not  seen  a  single 
Paradise  Fly-catcher;  while  in  the  hot  weather  I  have  come  across  as 
many  as  half  a  dozen  nests  in  one  day,  on  many  of  which  a  white 
cock  was  sitting  with  the  long-  tail  feathers  hanging  down  far  below 
the  bottom  of  the  nest;  a  point  for  the  consideration  of  those  who 
believe  that,  in  sexually-dimorphic  species,  the  hen  is  the  less  con- 
spicuously coloured  because  it  is  she  alone  who  incubates. 

Hume  (Nests  and  Eggs  of  Ind.  Birds,  p.  22)  writes : — "  The  Indian 
rocket-bird  or  Paradise  Fly-catcher  breeds  throughout  the  exterior 
ranges  of  the  Himalaya  in  the  warmer  valleys  up  to  an  elevation  ol 
5,500  feet,  at  any  rate  from  Nepal  to  Afghanistan.  Even  at  con- 
siderable distances  in  the  interior,  as  about  Almora,  Kotegurh,  and  the 
Sutlej  Valley,  Sultanpur  and  the  valley  of  the  Beas  and  Kashmir,  it 
is  common.  Throughout  the  warm  Sub-Himalayan  forest  tracts,  in 
the  Doon,  the  Terai,  and  the  Sub-Himalayan  forest  tracts,  northern 
portions  of  Rohilkand  and  Oudh,  and  in  wooded  portions  of  Jhansi, 
Saugor,  Nimar,  Raipur,  and  doubtless  other  portions  of  the  Central 
Provinces,  it  breeds,  though  more  sparingly  in  these  latter.  It  breeds 
in  Southern  India,  but  I  have  scant  information  as  to  its  nidification 
there,  and  neither  Miss  Cockburn,  Mr.  Davison,  nor  any  other  of  my 
Nilgiri  correspondents  appear  to  have  taken  its  nest  there."  He  also 
records  its  nidification  at  Calcutta,  Delhi,  Mysore  and  Ceylon. 
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Littledale  states  that  it  is  very  common  at  Baroda  during  the  rains 
when  it  breeds. 

Fulton,  writing  of  Chitral  (B.  N.  H.  S.  Journal,  Vol.  XVI.,  p.  50), 
says  : — "  A  summer  visitor  arriving  in  the  beginning  of  May  and 
leaving  in  August.  Not  numerous,  and  only  ascending  the  valley  as 
far  as  Drosh.     None  noted  above  5,000  feet." 

Ferguson  says  (B.  N.  H.  S.  Journal,  Vol.  XV.,  p.  235)  that  this 
species  is  one  of  the  Travancore  birds  usually  resident  in  the  plains, 
but  found  during  the  hot  months  at  considerable  elevations  on  the 
hills. 

Inglis,  speaking  of  Darbhanga,  writes  (B.  N.  H.  S.  Journal,  Vol. 
XIV.,  p.  132)  "  very  common  during  the  breeding  season.  They 
arrive  towards  the  end  of  March  and  leave  about  the  end  of  October." 
Ward  states  that  it  is  "a  well-known  summer  visitor  "  to  Kashmir 
and  Jammu. 

The  ab^ve  facts  seem  to  show  that  the  Paradise  Fly-catcher  moves 
about  a  good  deal,  but  that  its  migrations  are  very  local,  and  appear 
to  be  chiefly  with  the  object  of  avoiding  extremes  of  temperature — 
above  all  anything  approaching  cold. 

(775)  The  Yellow-throated  Sparrow  (Gymnorhis  jlavicollis). — 
According  to  Oates  this  bird  occurs  in  the  plains  of  India  from  the 
foot  of  the  Himalayas  down  to  Travancore  and  from  Sind  eastwards 
to  about  the  longitude  of  Midnapore  in  Bengal  also  Ceylon.  This 
species  ascends  the  Himalayas  in  parts,  and  the  hill  tracts  of  the 
South  of  India  up  to  about  4,000  feet.  It  extends  westwards  to 
Persia. 

Hume  states: — "The  Yellow-throated  Sparrow  breeds  pretty  well 
throughout  India,  except  in  the  extreme  south  and  again  in  Orissa 
and  Bengal.  From  Behar  to  Sind  and  from  Dehra  Dun  at  any  rate 
to  Bangalore  it  may  be  found  nesting,  I  believe." 

Ferguson  says  it  breeds  in  Travancore. 

Barnes  says  that  it  is  a  permanent  resident  throughout  the  Bombay 
Presidency.  No  one  seems  to  hint  that  the  species  is  in  any  way 
migratory  except  Inglis,  who  in  his  "List  of  the  Birds  of  the 
Madhubani  subdivision  of  the  Darbhanga  District"  (p.  137  of  Vol. 
IV  of  this  Journal),  says: — "  Flocks  are  seen  from  May  to  October." 
There  can,  I  think,  be  no  doubt  that  this  bird  is  merely  a  winter 
visitor  to    Lahore.     It  comes  in  considerable    numbers   and  I    must 
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have  found  from  ten  to  twenty  nests,  but  I  have  not  seen  the  bird  in 
or  about  Lahore  at  any  time  in  the  cold  weather.  It  is  fairly 
common  in  Madras,  and  while  there  I  was  under  the  impression  that 
it  was  a  permanent  resident,  but  I  never  found  its  nests  and  it  is  quite 
possible  that  it  migrates  from  there  in  the  hot  weather.  As  I  have 
said  above,  when  in  Madras  I  did  not  think  of  observing  whether 
this  and  some  of  the  other  species  with  which  we  have  been  dealing 
left  that  place  in  summer,  because  I  was  under  the  impression  that 
they  were  all  non-migratory  species. 

(895).     The  Purple  Sun-bird  —{Araehneehthra  asialica.) 

Blanford  gives  as  the  distribution  of  this  species  "  the  whole 
Peninsula  of  India  from  Cape  Comorin  to  the  Himalayas,  where  this 
species  is  found  up  to  5,000  feet,  and  from  Sind  and  the  Punjab  to 
the  extreme  east  of  Assam,  thence  extending  south  through  Burma h 
to  Central  Tenasserim  and  the  Thoungyeen  valley.  The  furthest 
point  south  in  Tenasserim  where  this  bird  has  been  observed  on  the 
sea-board  is  Yay.  This  sun-bird  also  occurs  in  Ceylon."  Hume 
records  nests  from  the  following  localities:  — Etawah,  Jhansi,  Saugor, 
Raipur,  Sambalpur,  Saharanpur,  Dehra  Dun,  Almora,  Murree 
(up  to  4.000  feet),  Oudh,  Agra,  Nalna,  Allahabad,  Delhi,  Berar, 
Hyderabad  (Sind),  Deesa,  Rajputana,  Nilgiris  (up  to  6,000  feet),  and 
Kurnool. 

MacDonald  states  that  it  is  common  in  Myingyan,  but  Stuart  Baker 
does  not  include  the  species  in  his  "Birds  found  in  the  Khasia  Hills.'* 

Ferguson  writes  that  it  is  not  common  in  Travancore,  and  that  he 
has  not  met  with  it  on  the  hills. 

In  Madras  this  species  is  rare,  being  almost  entirely  replaced  by 
-4.  lotenia.  So  far  as  I  can  remember,  the  few  occasions  on  which  1 
came  across  this  bird  were  in  winter,  but  I  did  not  pay  much  atten- 
tion to  the  matter,  since  it  never  occurred  to  me  that  this  species  was 
in  any  way  migratory.  It  is  only  since  I  have  come  to  Lahore  that 
it  has  become  apparent  that  the  species  is  to  some  extent  migratory. 
From  August  to  March  not  a  single  Purple  Sun-bird  is  to  be  seen  in 
or  about  Lahore.  In  April  they  arrive  in  hundreds,  and  are  then  to 
be  numbered  among  our  commonest  birds.  Frequently  have  I  come 
upon  half  a  dozen  or  more  nests  in  the  course  of  a  short  walk.  At 
one  time  five  of  them  existed  in  my  compound.  There  is,  then,  not  a 
shadow  of  the  doubt  that  A.  asiatica  is  a  summer  migrant  lo  Lahore 
16 
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The  question  is,  where  do  these  summer  visitors  come  from  ?  I  am 
inclined  to  think  that  more  careful  observation  will  show  that  there  is 
a  general  northward  migration  of  this  species  each  spring,  and  the 
reverse  in  autumn,  so  that  in  the  hot  weather  the  most  southern  parts 
of  India  are  almost  denuded  of  honey-suckers  of  this  species ; 
A.  lotenia  is,  of  course,  abundant  all  the  year  round  in  S.  India. 

(1026).     The  Common  Indian  Bee-eater. — (Merops  viridis.) 

I  dwelt  at  some  length  with  the  migration  of  this  species  in  Vol. 
XVIJ.  (p.  520)  of  this  Journal,  but  as  I  have  gained  additional 
knowledge  since  then,  I  will,  for  the  sake  of  completeness,  reproduce 
much  of  what  I  have  said  there.  Blanford  says  (p.  Ill,  Birds.,  Ind., 
Vol.  Ill)  :  "Common  and  resident  throughout  India,  Ceylon  and 
Burmah.  Wanting  in  the  Himalayas,  where  this  species  rarely 
occurs,  even  in  the  lower  ranges,  though  there  are  specimens  from 
Kashmir  and  Murree  in  the  Hume  collection.  Absent  also  as  a  rule 
on  the  higher  hills  of  the  Peninsula,  and  in  some  of  the  denser  and 
damper  forests.  In  Ceylon  M.  viridis  is  found  only  in  the  drier  parts 
of  the  low  country.  In  Tenasserim  it  has  not  been  observed  south  of 
Mergui,  and  it  does  not  occur  in  the  Malay  Peninsula,  nor  in  the 
Andamans  or  Nicobars,  though  it  is  found  in  Siam  and  Cochin  China. 
West  of  India  it  extends  through  Baluchistan  and  Southern  Persia  to 
North-Eastern  Africa  a  resident  in  general,  but  locally  migratory  in 
some  places  :  thus  it  is  said  to  leave  the  island  of  Bombay  from  April 
to  September." 

The  following  note  recorded  by  Ward  on  page  725  of  Vol.  XVII 
of  this  Journal  probably  disposes  of  the  statement  that  this  species 
occurs  in  Kashmir: — 

"The  name  Kashmir  is  often  applied  to  the  whole  of  the  Maharaja's 
dominions,  hence  the  specimens  in  the  Hume  collection  may  have 
come  from  the  Jammu  province.  I  have  not  seen  this  Bee-eater  in 
Kashmir. " 

As  regards  the  statement  that  this  bird  is  as  a  rule  absent  from  the 
higher  hills  of  the  Peninsula,  Davison  remarks  : — "  The  bird  is  very 
common  at  Kulhutty  on  the  Nilgins,  about  5,500  feet  above  the  sea; 
in  fact,  I  have  taken  the  eggs  from  the  roadside  just  above  the  dak 
bungalow  at  the  above  mentioned  place,  and  I  have  shot  the  bird  in 
the  Neddivuttum  Cinchona  Plantations,  about   6,000  feet  above  the 


sea." 
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It  is  found  in  the  Khasia  hills,  although  Stuart  Baker  does  not  say 
to  what  height  it  extends.  He  writes  :  "  Common  near  Sylhet.  I 
have  never  found  this  hird  breeding  in  company  as  it  does  in  other 
parts  of  India."  As  regards  the  western  limit  of  its  distribution, 
Butler  writes  : — (Ibis,  eighth  series,  Vol.  V.,  p.  351).  "Very  common 
all  over  the  northern  parts  of  the  Soudan.  It  becomes  rarer  on  the 
White  Nile,  but  I  have  seen  it  at  intervals  as  far  along  as  the  Bahr- 
<>1-Ghazal,  and  up  that  river  to  Meshra-el-Rek."  Loat  does  not 
mention  it  among  the  birds  seen  by  him  in  the  Natron  valley  about 
70  miles  W.  N.  W.  of  Cairo  and  60  miles  south  of  Alexandria.  As 
regards  its  intermediate  distribution,  Fulton  does  not  mention  it  in  his 
"List  of  the  Birds  of  Chitral,"  nor  does  it  find  place  in  the  List  of 
Birds  seen  in  Seistan  by  members  of  the  Mission.  Marshall  does  not 
mention  the  species  in  his  notes  on  Birds  near  Quetta,  but  Nurse 
states  (B.  N.  H.  S.  Journal,  Vol.  XV.,  p.  531)  that  he  saw  on  Decem- 
ber 16,  1903,  a  specimen  sitting  on  a  poplar  tree.  "  I  was  quite  close 
to  it  at  the  time",  he  writes  "  and  am  certain  of  the  identification.  I 
had  not  previously  seen  a  specimen  of  this  species  in  Baluchistan, 
though  Blanford  says  that  it  extends  through  Baluchistan  to  Persia. 
It  is  certainly  not  common  at  Quetta." 

Hume  states  that  the  species  breeds  pretty  well  all  over  India  and 
Burma,  though  less  commonly  in  damp,  low-lying  localities,  such  as 
Orissa  and  Eastern  Bengal.  Legge  says  in  his  "  Birds  of  Ceylon  :" 
"  This  Bee-eater  breeds  in  the  sand  hills  at  Hambantota  and  other 
similar  localities  in  Ceylon.  I  found  the  young  fledged  on  the 
south-east  coast  in   June,  but  did  not  succeed  in  finding  any  nests." 

Ferguson  states  that  it  is  one  of  the  commonest  and  most  numerous 
birds  in  the  low  country  of  Travancore. 

Bingham  says  :  "Except  in  heavy  forest  land  this  little  bird  is  as 
common  in  Tenasserim  almost  as  in  the  United  Provinces.  It  crosses 
the  Dawna  range  into  the  Thourgyeen  valley,  and  is  found  in  suitable 
spots  all  along  the  river.  It  is  a  permanent  resident  and  breeds 
there." 

Regarding  its  "local  migrations"  E.  H.  Aitken  writes: — "  [n 
Bombay  it  is  to  be  seen  everywhere  from  the  end  of  the  rains  till  the 
beginning  of  the  hot  season,  but  disappears  in  the  interval.  Yet  it 
is  not  ranked  as   a  migratory  bird    and  is  so  in  the  usual   sense.     It 
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only  leaves  us  during  the  breeding  season  because  it  oannot  find 
comfortable  family  quarters  in  our  island." 

B.  Aitken  remarks  :  "I  have  no  notes  of  the  nidification  of  this 
species,  but  I  have  been  much  struck  with  the  way  they  totally  dis- 
appear during  the  hot  season  in  common  with  the  king-crow  and 
some  shrikes.  In  Poona,  weeks  after  the  last  of  them  has  been  seen 
in  Cantonments,  an  occasional  pair  may  be  met  with  in  some  sheltered 
spot  a  few  miles  out.  But  with  regard  to  the  Island  of  Bombay  I 
have  no  doubt  that  the  common  bee-eater  migrates  as  verily  as  the 
common  swallow  or  the  grey  wagtail.  I  have  been  12  years  in  Bom- 
bay, and  never  saw  so  much  as  a  feather  of  them  from  April  to  Sep- 
tember. In  my  notes,  I  have  the  6th  October  1865  and  the  9th  Octo- 
ber 1866  recorded  as  the  days  of  the  first  appearance  of  the  bee- 
eater  in  Bombay  in  those  years.  The  date  of  their  disappearance  in 
1867  was  the  14th  March. "  According  to  Col.  Cunningham  these 
birds  are  only  temporary  residents  in  Calcutta.  They  winter  there 
leaving  with  wonderful  regularity  at  the  beginning  of  the  hot  weather. 
Regarding  their  arrival  in  Calcutta  he  writes  :  "  From  a  record  of 
the  dates  of  its  occurrence  during  a  period  of  8  years  it  appears  that 
it  took  place  five  times  in  the  second  week,  once  on  the  fourth  day, 
once  on  the  7th  day,  and  once  in  the  3rd  week  in  October,  and  from 
a  much  more  extended  series  of  observations  the  loth  of  the  month 
comes  out  as  the  normal  date.  These  dates  are  to  be  taken  as  referring 
to  the  arrival  of  the  birds  to  propose  to  spend  a  winter  in  the  place  ; 
for  in  almost  every  year  small  parties  may  be  seen  and  heard  passing- 
high  over  head  for  some  days  before  any  come  to  settle  down." 

A  correspondent,  whose  letter  1  have  unfortunately  mislaid,  informs 
me  that  it  is  his  belief  that  this  species  completely  leaves  Hyderabad t 
Deccan,  in  the  hot  weather. 

As  regards  Lahore  there  is  not  the  least  doubt  that  the  bee-eater  is 
merely  a  summer  visitant, — it  comes  in  enormous  numbers  to  breed. 
In  a  previous  number  of  this  Journal  I  wrote  :  "  I  arrived  in  Lahore 
on  October  19th,  1905,  and  from  that  day  until  March  8th,  1906,  I 
did  not  set  eyes  on  a  bee-eater.  "  They  begin  to  leave  Lahore  in  the 
first  week  of  October  and  there  is  scarcely  one  to  be  seen  by  the 
12th  of  that  month. 

Writing  from  Bannu,  Magrath  says  :  "  Mevops  viridis  is  a  com- 
mon summer  visitor  breeding  in  all  the  banks  about. 
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In  conclusion  I  should  say  that  during  the  eighteen  months  I  was 
in  Madras  I  never  discovered  any  bee-eaters'  nests,  and  suggested  that 
possibly  the  species  left  Madras  to  breed. 

These  are  the  facts.  How  are  they  to  be  explained?  Why  do  bee- 
eaters  visit  Lahore  and  Bannu  only  in  the  winter?  If  it  is  the  cold 
that  drives  them  south  in  the  autumn,  how  are  we  to  account  for  the 
presence  of  a  stray  bee-eater  at  Quetta  in  December?  Further,  these 
birds  leave  Lahore  early  in  October  when  the  days  are  still  uncom- 
fortably hot,  and  the  nights  quite  warm. 

(1027).     The  Blue-tailed  Bee-eater. — (Merops  philippinus.) 

Blanford  says  that  this  bird  is  distributed  "  throughout  the  greater 
part  of  the  oriental  region  .  .  .  generally,  but  somewhat  locally 
distributed  over  India,  Ceylon  and  Burma,  extending  west  to  Sind, 
but  not  found  in  the  Himalayas.  .  .  A  resident  species,  partially 
migratory  in  many  places  and  in  Ceylon  merely  a  winter  visitant." 

Hume  records  the  finding  of  its  nest  in  the  following  places  : — 
Hoshungabad,  Lahore,  Raipur,  Baraich,  Allahabad,  Agra,  Pegu,  and 
Kaukarit  in  Tenasserim.  Thomson  says  that  this  species  breeds  in  the 
Himalayas  in  the  hot  valleys  of  Kumaun  far  in  the  interior. 

Macdonald  writing  of  Myingyan,  says  that  the  bird  seems  to  be 
"  rare  in  the  district  except  during  the  breeding  season,  which  is  a 
month  later  than  that  of  M.  viridis.  It  is  not  even  then  common. 
Five  eggs  were  taken  from  one  nest  in  the  river  bank  south  of  Myin- 
gyan town  on  the  5th  of  May." 

Baker  states  that  it  is  fairly  numerous  round  the  swamps  of  Singa- 
pore, but  does  not  mention  finding  its  eggs.  The  bird  does  not  ap- 
pear to  occur  in  Hongkong.  It  is  only  an  occasional  straggler  to 
the  island  of  Bombay.  Ferguson  states  that  it  is  "a  rare  bird  in 
Travancore  ;  the  Museum  contains  only  one  specimen  shot  near  Tri- 
vandrum  in  August  1893."  It  does  not  find  place  in  the  list  of  birds 
of  the  following  places  which  have  appeared  in  this  Journal: — Chitral, 
Kashmir,  Quetta,  Seistan. 

As  regards  its  migration :  there  is  no  doubt  that  it  is  a  summer 
visitant  to  Lahore,  where  it  breeds.  Inglis,  writing  of  the  Madhu- 
bani  Sub-Division  of  the  Darbhanga  District,  says: — "  ]  have  found 
this  species  scarce  in  the  sub-division  though  common  near  Baghownie 
from  the  middle  of  March  throughout  the  rains.  Mr.  Scroope. 
however,  has  observed  it  in  many  places    during  the    rains.     I    have 
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noticed  them  up  to  October  and  they  do  not  remain  here  after  then. 
I  found  them  breeding  in  numbers  not  far  from  Hatauri  during  April 
and  May  in  the  banks  of  the  Keray  river." 

Writing  of  Calcutta,  Col.  Cunningham  says  : — "  During  the  rainy 
season  the  common  bee-eaters  are  replaced  by  their  larger  relatives, 
Merops  philippinus.  They  make  their  appearance  in  great  flocks.  " 
Tn  my  list  of  the  birds  of  Madras  I  recorded  of  this  species  :  "  Not 
very  abundant  within  Municipal  limits,  but  one  sees  many  of  them 
when  out  snipe  shooting.  "  Now  snipes  are  found  only  in  the  cold 
weather,  so  that  it  is  quite  possible  that  these  bee-eaters  migrated 
from  Madras  at  the  beginning  of  the  hot  weather  without  my  noticing 
the  fact.  This  is  a  question  which  some  naturalist  now  in  Madras 
might  easily  settle.  We  must  remember  that  this  species  is,  as  a  rule, 
nowhere  very  abundant,  hence  is  not  so  likely  to  be  missed,  if  it 
migrates,  as  a  more  abundant  species  would  be.  Osmaston  says  that 
the  bird  is  a  winter  migrant  to  Narcondam.  He  states  that  it  is  not 
common  in  the  Audamans.  "  I  saw  "  he  writes,  "  a  few  individuals 
near  Port  Blair  in  March  and  also  in  Narcondam  in  October.  They 
were  probably  only  in  migration  at  the  time  and  do  not  seem  to  stop 
in  the  Andamans. " 

Bingham  writes  from  Tenasserim :  "  this  bird  being  partially 
migratory  is  often  overlooked  ;  but  it  is  common  nearly  all  the  year 
round  at  Kaukarit  on  the  Houndraw  river.  " 

Major  Magrath  in  a  letter  to  me  from  Bannu,  dated  27th  October 
1907,  says  :  "  I  shot  examples  of  both  Merops  perskus  and  M.  philip- 
pinus. M.  perskus  breeds  in  great  numbers  somewhere  near  by 
Bannu  Cantonments,  but  I  have  not  discovered  where.  M.  philippinus 
appeared  to  be  passing  through  from  breeding  grounds  somewhere 
to  the  north  or  west.  " 

The  evidence  then  seems  to  point  out  to  a  migration  nearly  due 
north  in  spring  and  south  in  autumn.  The  most  southerly  place  in 
India  proper  in  which  I  can  find  a  record  of  the  nesting  of  this 
species  is  Raipur— about  Lat.  21°.  But  in  Tenasserim,  according  to 
Bingham,  it  nests  as  far  south  as  Kaukarit,  the  latitude  of  which 
appears  to  be  about  11°.  Those  who  are  stationed  in  India  south  of 
latitude  20°  might  profitably  watch  for  any  sigas  of  m.gration  of  this 
species. 
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(1120).     The  Indian  Koel. — (Eudynamis  honorata.) 

Blaniord  writes  of  this  species: — "Distribution.  Throughout  India, 
Ceylon  and  Burma h  except  on  the  Himalayas  about  the  tropical  zone. 
This  bird  is  rare  in  Sind  and  the  Punjab  and  is  not  known  further 
west.  To  the  eastward  its  range  extends  to  China  and  to  the  south- 
east throughout  the  Malay  Archipelago  to  Flores.  Hume  found 
it.  in  the  Laccadive  Islands,  and  it  is  common  on  the  Andamans  and 
Nicobars.  The  race  from  the  countries  east  of  the  Bay  of  Bengal  has 
been  distinguished  as  E.  malayana  on  account  of  its  rather  large  size 
and  little  stronger  bill ;  the  female,  too,  is  said  to  be  more  rufous,  but 
the  differences  are  neither  well  marked  nor  constant."  Its  effas  have 
been  found  (rarely)  in  Ceylon,  and  in  Madras,  although  seeino-how 
very  abundant  it  is  in  the  capital  of  the  Southern  Presidency,  I 
observed  remarkably  few  young  koels  there.  Ferguson  states  that 
although  rare  it  is  a  permanent  resident  in  Travancore. 

Barnes  (Birds  of  Bombay  Presidency,  p.  181)  writes: — "  The  Indian 
Koel  is  very  common  throughout  the  district,  exceptiug  Sind,  where 
it  appears  to  be  somewhat  rare.  Some  of  them  at  least  are  per- 
manent residents,  but  during  the  breeding  season  they  are  every- 
where more  common." 

Jesse  writing  of  the  Lucknow  district  says: — "  According  to  Reid 
the  koel  is  a  permanent  resident,  but  I  fancy  it  migrates,  at  any  rate 
to  a  very  great  extent,  in  the  cold  weather.  " 

There  is  not  the  least  doubt  that  it  is  merely  a  summer  migrant  to 
Lahore.  Not  a  koel  is  to  be  seen  in  that  place  between  the  end  of 
October  and  the  middle  of  March,  but  throughout  the  hot  weather 
it  is  exceedingly  abundant.  The  young  birds  appear  to  remain  on 
for  some  time  after  the  old  birds.  Inglis  states  that  it  is  "abundant 
in  Darbhanga,"  but  does  not  say  whether  or  no  it  is  more  numerous 
in  the  hot  weather  than  in  the  cold.  Osmaston  states  that  the  koel 
although  abundant  in  the  Andamans  and  Narcondam  (a  small  soli- 
tary island  situated  in  the  Andaman  sea  in  lat.  13°  26' i  is  only  a  cold- 
weather  visitor.  It  arrives  in  September  and  October  and  leaves  in 
April.  Macdonald  says  that  koels  are  "  common  during  the  cold 
weather  and  noisy  during  the  breeding  season,  March  and  April  "  in 
the  Myingyan  district  of  Burma,  about  the  latitude  of  Calcutta. 

Ward  names  this  species  as  one  of  the  birds  of  Kashmir  and 
Jammn,  but  does  not  say  whether  or  no  it  is  a  migrant. 
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Major  .Baker  writing  of  Singapore  says  that  tire  only  specimen  of 
the  koel  he  saw  there  was  shot  by  a  friend  in  his  garden  and  given  to 
him. 

Kershaw  writes  that  the  koel  is  a  very  common  resident  at  Hong- 
kong, where  it  lays  in  May. 

As  I  am  not  able  to  gain  access  to  a  good  library,  I  have  not  beei: 
able  to  collect  any   further  data  regarding  the  distribution  and  move- 
ments of  this  interesting  species.     Were  it  not  for    Kershaw's    state- 
ment  in    The  Ibis   that   the    koel  is  a  common    permanent   resident 
of   Hongkong    I  should   have   been   inclined   to   think   that  all  koels 
undergo    easterly-westerly    migration    every    year,    moving    west    in 
spring   and    east    in    autumn.     That    such    migration    does    occur,  is 
proved  by  the  absence  of  koels  at  Lahore,    their  scarcity  in  Lucknow 
during  winter,  and  their  absence  from  the  Andamans  in  summer.     On 
the  contrary,  the  fact  that  koels  are  seen  all  the  year  round  in  Hong- 
kong and  its  vicinity  seems  to   show  that  some    individual?    are    non- 
migratory.     Why  this  should  be  I  am  at  a  loss  to  explain. 
(1311;.     The  Red  Turtle-Dove — (CEnopopelia  tranqvebarica). 
Blanford  gives  us  the  distribution  of  this   species: — "Throughout 
India,  by  no  means  scarce  in  the  Punjab,  Sind  and  L'ajputana,  though 
not  known  farther  west.     This  bird   was    obtained  at  Gilgit  by    Bid- 
dulph,    and    in  Ceylon,  where  it  appears  to  be  very  rare,  by  Layard. 
It  ranges  throughout    Burma  to  the  Andamans  and    through    Cochin 
China  and    China  to  the  Philippines.  "     Hume  says  that  it  breeds  in 
all  parts  of  India,  but  is  very  capriciously    distributed,  and  expressed 
himself  unable  to  say  what  kind  of    country  it  prefers  and  why  it  is 
common  in    one    district  and  rarer  in  the  neighbouring  one  in  which 
all  physical  conditions  appear  identical.     Jesse  states  that  it  is  a  com- 
mon and   permanent    resident    in    the  Lucknow    district.     Ferguson 
does  not  mention  the  species  in  his  list  of  the  birds  of  Travancore. 

Ward  states  that  it  is  rarely  to  be  found  in  Kashmir.  Osmaston 
writes  that  it  is  "  exceedingly  common  in  and  round  Port  Blair  (An- 
damans) breeding  in  April  and  May.  This  dove  was  rare  in  Hume's 
time  (187o),  but  has  multiplied  apparently  with  the  increase  in  area 
under  cultivation." 

Macdonald  writing  of  Myingyan,  says : — "This  at  certain  seasons 
is  also  a  common  bird.  Sometimes  seen  in  large  flocks  but  I  have 
never  found  the  nest,  nor  have  I  been  able  to  procure  the    eggs  from 
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the  natives."     This    looks   rather  as   though  the  bird  was  not  a  per- 
manent resident  in  the  Myingyan  district  and  that    it   did  not   breed 

there. 

There  is  no  doubt  that  this  species  is  merely  a  summer  visitor  to 
Lahore  :  it  arrives  in  April  or  May,  and  begins  to  lay  in  June.  The 
nest  is  usually  placed  high  up  in  a  tree.  By  August  most,  if  not  all, 
the  members  of  this  species  seems  to  have  disappeared  from  Lahore. 
Butler  says  of  this  dove  :— "Arrived  in  large  numbers  in  neighbourhood 
of  Hyderabad.  Sind,  about  the  end  of  April,  and  in  the  month  of  June 
I  noticed  nests  innumerable  on  the  babul  trees  below  the  camp." 
Some,  therefore,  of  the  individuals  of  this  species  appear  to  undertake 
a,  double  annual  migration  in  a  westerly-easterly  direction,  going  west 
to  breed. 

According  to  Hume  this  species  has  two  broods  in  the  year,  one  in 
January  and  the  other  in  May  or  June.  If  that  be  so  the  birds 
which  breed  in  Lahore  in  June  must  breed  in  some  other  locality  in 
January.  This,  I  submit,  does  not  appear  probable.  Barnes  says 
that  he  found  nests  of  this  species  in  Rajputana  only  in  November. 
Butler  records  nests  in  March,  April,  May,  June,  July,  August  and 
September. 

Hodgson  states  that  in  Nepal  it  lays  from  January  to  May,  so  that 
its  nests  appear  to  have  been  taken  in  every  month  of  the  year.  It 
is  difficult  to  reconcile  this  with  the  migratory  habit. 

(1568).     The  Night  Heron.  (JSycticorax  griseus  ) 

This  bird  is  usually  accounted  a  non-migratory  species.  However, 
I  have  neither  seen  nor  heard  the  bird  during  two  cold  weathers  1 
have  spent  in  Lahore.  In  each  year  some  eighty  or  one  hundred  of 
hem  arrive  in  spring  and  nest  in  the  trees  that  grow  on  the  island 
n  the  ornamental  water  of  the  Lahore  Zoological  Gardens.  1  should 
have  been  inclined  to  regard  this  as  a  case  of  concentration  for  breed- 
ing  purposes,  rather  than  of  true  migration,  had  not  Major  Magrath 
written  to  me  "the  night  heron  passes  through  Bannu  on  migration 
north,  but  I  do  not  think  any  remain  to  breed  here.  The  pond 
heron  is  a  common  breeding  species  in  hot  weather.  '  It  would 
there  Tore  seem  that  some,  at  any  rate,  of  the  night  herons  of 
Northern  India  are  migratory.  The  above  eight  birds  are,  I 
believe,  the  only  summer  migrants  to  Lahore.  The  Pied  crested 
Cue  too   (Coccystes  jacobinus)    appears  n   Lahore  for   a   ew    days  in 

17 
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July    or   August,    but   I  have  not   heard  of  its  eggs  being  found  in 
or  about  Lahore. 

One  species,  namely  Molpastes  leucotis,  the  White-eared  Bulbul,  is, 
so  far  as  Lahore  is  concerned,  a  migrant.  It  appears  in  November  and 
leaves  us  in  March.  Hume  writes  of  this  species  : — "  In  the  cold 
weather  it  may  be  met  with  at  Agra,  Oawnpore,  and  even  Jhansi, 
Sauofor  and  Hoshungabad  :  but  during  the  summer  months  1  know 
only  of  its  occurring  in  Cutoh,  Kathiawar,  Sind,  Rajputana  and  the 
Punjab.  In  all  these  localities  it  breeds,  laying  for  the  most  part  in 
July  and  August  in  the  Punjab,  but  somewhat  earlier  in  Sind.  I 
have  even  in  Rajputana  seen  eggs  towards  the  end  of  May,  but  this 
is  the  exception.  Theobald  states  that  this  species  breeds  in  the 
neighbourhood  of  Pind  Dadan  Khan  and  Katas  in  the  Salt  Range. " 
I  am  positive  that  no  white-eared  bulbul  remains  with  us  in  Lahore 
for  the  hot  weather.  Magrath  says  that  it  occurs  in  Kohat  in  the 
summer,  but  is  replaced  by  M.  leucogenys  in  winter.  It  therefore 
appears  that  this  species  undertakes  a  short  double  migration  in  a 
easterly-westerly  direction  every  year. 

Molpastes  intermedins — the  Punjab  Red-vented  Bulbul,  on  the 
other  hand  does  not  appear  to  migrate ;  it  is  common  all  the  year 
round  in  Lahore  and  I  must  have  come  upon  scores  of  nests.  It  is 
difficult  to  explain  why  one  of  these  two  species  migrates  while  the 
other  does  not.  So  far  as  I  am  aware  their  feeding  habits  are  similar. 
It  is  equally  difficult  to  account  for  the  migration  of  most  of  the 
other  species  on  which  I  have  dwelt.  In  most  cases  we  do  not  know 
sufficient  of  the  nature  and  extent  of  these  migrations  to  formulate 
any  theory.  The  subject  is  one  of  some  scientific  interest  and  I  hope 
this  note  will  have  the  effect  of  stimulating  others  to  take  up  the 
matter  of  these  curious  local  migrations. 

In  conclusion,  I  might  say  that  the  King-crow  (Dicrurus  ater)  is 
much  more  common  in  Lahore  in  summer  than  in  winter.  It  comes 
in  great  numbers  to  breed,  but  only  a  few  individuals  remain  in 
Lahore  throughout  the  winter.  It  is  quite  possible  that  this  species 
is  merely  a  summer  visitor  to  some  places  in  the  Frontier  Province. 
I  understand  that  the  King-crows  all  leave  Poona  during  the  hot 
weather. 
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A  VISIT  TO  BARREN  ISLAND  IN  THE  ANDAMANS. 

BY 
B.    B.    OSMASTON,    I.F.S. 

On  the  9th  April  1907,  I  had  the  good  fortune  to  visit  Barren 
Island  in  the  Port  Blair  station  steamer,  the  RI.M.S.  "  Mayo." 

We  arrived  off  the  island  at  daybreak,  and  anchored  to  the  South, 
the  only  practical  anchorage  owing  to  deep  soundings  and  steepness 
cf  the  foreshore. 

The  island  is  situated  in  North  latitude  12°  16',  83  miles  North-East 
of  Port  Blair.  It  is  an  extinct  volcano,  the  summit  of  which  rises 
1,158  feet  above  the  sea.  It  can  be  seen  on  exceptionally  clear  days 
from  the  top  of  Mount  Harriet  (close  to  Port  Blair),  which  is  1,193 
feet  in  altitude. 

The  island  is  roughly  circular  and  about  6  miles  in  circumference. 
It  consists  of  a  central  cone,  almost  devoid  of  vegetation,  surrounded 
by  a  circular  crater  or  amphitheatre,  almost  as  high  as  the  central 
cone,  continuous  except  at  one  point,  where  it  is  broken  down  to  the 
level  of  the  sea;  and  it  is  through  this  gap  that  the  drainage  of  the 
island  finds  its  way  into  the  sea.  The  crater  is  densely  clothed  with 
forest  on  its  outer  slopes  facing  the  sea  and  also,  to  a  certain  extent, 
on  the  inside,  i.e.,  facing  the  central  cone,  especially  where  it  has  a 
northern  aspect. 

There  is  absolutely  no  fresh  water  on  the  island,  with  the  exception 
of  a  hot  spring  (temperature  98°  fahr.),  which  is  found  at  the  above- 
mentioned  gap,  but  below  sea  level  except  at  low  tide. 

The  central  cone  was  active  within  recent  historical  times.  Captain 
Blair  in  1795  reported  volumes  of  smoke  and  showers  of  red-hot 
stones,  and  subsequent  visitors  have  noted  less  eruptive  activity. 

It  appears,  in  fact,  to  have  been  steadily  settling  down,  and  now  the 
only  signs  of  activity  consist  in  the  escape  of  intensely  heated  vapour 
from  two  small  vent  holes  near  the  summit  and  one  near  a  lump  on 
the  flank,  around  which  sulphur  is  deposited. 

The  fauna  of  the  island  is  naturally  poor,  the  only  mammals  being 
the  domestic  goat  introduced  in  1891  and  a  rat  (Mvs  atratus,  KIoss}« 
The  former  seem  to  thrive  well  in  spite  of  tue  scarcity  of  water, 
and  they  may  be  seen  in  small  parties  all  over  the  island. 
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They  are  fairly  tame  owing,  no  doubt,  to  the  fact  that  they  have 
no  enemies  and  that  the  island  is  very  rarely  visited  by  men.  They 
have  also,  for  the  same  reason,  improved  very  little  in  activity. 
They  can  be  run  down  and  Captured  by  an  ordinary  active  man,  and 
our  party  caught  several  in  this  way,  including  a  fine  full-sized 
be-goat. 

They  are  of  various  colours — grey,  brown  and  black  or  parti-co- 
loured. Had  they  predacious  enemies  to  contend  with,  they  would,  no 
doubt,  even  in  the  short  period  of  16  years  they  have  been  on  the 
island,  have  acquired  a  more  uniform  colouration;  but,  under  existing 
circumstances,  a  sober  protectively  coloured  animal  has  no  advantages 
over  one  more  conspicuous. 

The  scarcity  of  fresh  water  on  the  island  has  also  given  rise  to  a 
curious  habit.  The  goats  quench  their  thirst  with  salt  water !  It 
was  originally  supposed  that  they  drank  at  the  hot  spring;  but  this,  I 
think,  is  improbable  from  the  fact  that  the  time  of  low  water,  when  the 
spring  is  accessible,  varies  from  day  to  day,  and  a  thirsty  goat  coming 
for  a  drink  at  or  near  high  tide  would  be  doomed  to  disappointment, 
and  would  not  have  sense  to  sit  down  and  wait  a  few  hours  for  the 
tide  to  fall.  As  a  matter  of  fact,  the  he-goat  which  I  brought  to  Port 
Blair  at  first  actually  refused  fresh  water,  and  walked  down  deliberately 
to  the  seashore  for  a  drink. 

The  following  birds  were  observed  on  the  island.  The  numbers 
refer  to  the  "  Fauna  of  British  India",  Birds  :— 

(226).  Zosterops  palpebrosa.  (The  Indian  White  Eye). — Very 
common  and,  no  doubt,  resident. 

(557).  Musckapa  grisola.  (The  Spotted  Flycatcher). — Noticed  a 
few  birds  of  this  species  inside  the  crater.  This  is  also  a  resident 
species. 

(847).  Anthus  cervinus.  (The  Red-throated  Pipit). — Shot  one  out 
of  three  seen  on  a  grassy  patch  below  the  central  cone.  These  birds 
are,  of  course,  migratory. 

(1120).  Eudynamis  honorata.  (The  Common  Koel). — A  cold- 
weather  visitor  as  in  the  Andamans. 

(1137).  JPalceornis  magnirostris.  (The  Large  Andaman  Paro- 
quet).— This  bird  is  numerous,  and,  doubtless,  breeds  on  the  island. 

(1221).  Halaetus  leucogaster.  (The  White-bellied  Seaeagle). — 
A  few  of  these  eagles  were  seen  soaring  above  the  island. 
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(1289).     Myristicivora  bicolor.    (The  Pied  Imperial  Pigeon). 

(1290).     Caloenas  nieobarica.    (The  Nicobar  Hackled  Pigeon). 

Both  of  these  handsome  pigeons  were  fairly  frequent  in  the  forest 
on  the  outer  slopes  of  the  crater.  They  are,  doubtless,  resident,  and 
breed  on  the  island  which  is  suitable  in  every  respect  as  a  breeding 
ground. 

(1291),  Chalcophaps  indica.  (The  Bronze- winged  Dove). — Not 
uncommon  inside  the  crate. 

(1401).  Amaurornis  phoenicurvs.  (The  White-breasted  Water 
Hen). — This  species  appeared  to  be  fairly  common,  which  is  very 
remarkable,  considering  the  absence  of  fresh  water.  They  keep  to  the 
dense  jungle. 

(1598).  Nettivm  albigulare.  (The  Oceanic  Teal). — We  saw  a 
pair  near  the  hot  spring.  I  think  it  is  improbable  that  this  species 
should  remain  at  Barren  Island  to  breed. 

We  noticed  no  reptiles  on  the  island,  but  magnificent  fishing  is  to 
be  had  in  the  moderate  depths  off  the  shore. 


*  PALINURUS  OR  "THE  SPINY  LOBSTER"  OF  BOMBAY.t 

By 

Arthur  Powell. 
(  With  Illustrations.) 

This  animal  is  to  be  found  in  abundance  all  the  year  round  on  the 
coasts  of  Bombay. 

Prices  vary  with  the  supply  and  demand  as  well  as  with  size,  but 
good  specimens  can  be  obtained  during  suitable  states  of  the  tide  at 
prices  varying  from  four  annas  to  less  than  a  pice. 

Though  locally  called  Lobsters,  they  do  not  belong  to  the  same 
genera  or  even  to  the  same  family  as  the  English  Homarus  or 
Norwegian  Nephrops,  and  the  inexperienced  student  attempting  to 
study  the  anatomy  of  the  Cray-fish  or  Lobster  will  soon  become 
woefully  muddled  when  he  attempts  to  reconcile  the  accounts  of  the 
Lobster  in  English  text  books  with  his  personal  observation  of 
Palinurus. 

It  is  with  the  hope  of  assisting  the  Indian  student  to  a  practical 
knowledge  of  the  anatomy  of  this  common  animal  that  the  following 
pages  are  written. 

The  writer  earnestly  entreats  the  student  never  to  open  these  pages 
without  having  in  front  of  him  one  or  more  living  or  dead  specimens 
of  the  animal.  Otherwise  by  mere  reading  he  will  gain  little  genuine 
knowledge  and  that  only  with  an  iufinity  of  pains,  whereas  with 
the  animal  before    him  he  can  verify  with  his  own  eyes  and  hands 

*  I  have  called  this  animal  Palinurus  though  by  many  the  oriental  spec'es  are  considered 
worthy  of  generic  rank  ;iiid  called  J'anuliru.?.  There  has  been  some  discussion  as  to  who 
had  the  honor  of  inventing  the  latter  epithet,  t  ahnurus  was  the  worthy  pilot  of  .^ne^ 
ship.  He  fell  overboard  and  was  drowned  near  a  cape,  to  which  .md  the '  ^piuy  Lobster" 
of  1  ngland,  tho  "  Langonste"  of  France,  he  has  since  stood  godfather.  ••  I'anuliros," 
Greek  for'  wholly  lewd."  "  without  a  trace  of  t-hame, '  is  a  foul  lilel  I  would  hesitate, 
without  the  most  damning  evidence,  to  apply  to  any  gentleman,  mnch  less  to  the  hero  of  my 
sketch. 

My  own  impression  is  thit  the  name  was  accidentally  invented  by  a  Babu  from  "Nucklow" 
who  invariably  transposes  his  '  is  *'  and  "  ns  "  The  first  specimens  received  in  Europe  were 
pacled  and  labelled  by  a  Museum  Balm  in  Calcutta. 

Perchance  he  had  supped  not  wisely  the  previous  right  on  Lobster  salad  and  felt  the 
epithet,  Panulivus,"  biluul  luchcha,"  all  too  feeble  a  summary  of  his  more  vigorous  Bengal, 
vituperation. 

t  All  rights  reserved. 
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and  form  a  clear  mental  picture  o  otherwise  dull  and  un- 
interesting facts. 

I  am  well  aware  that  the  object  of  most  of  our  University  students 
is  simply  to  pass  their  examination  and  that  as  speedily  as  possible, 
but  they  as  well  as  the  honoured  few  who  love  science  for  its  own 
sake,  will  find  they  can  master  well  the  syllabus  of  Biology  by  prac- 
tical study  and  dissection  in  at  least  one-fourth  the  time  mere  reading 
may  enable  them  to  scrape  through  by  the  charity  of  an  indulgent 
examiner. 

Therefore.  1  say,  first  catch  your  Palinurus.  This  you  can  do  with 
impunity  as  he  possesses  none  of  the  powerful  forceps  with  which  his 
European  cousin,  the  Lobster,  or  some  of  the  Indian  Prawns  can 
pinch  and  wound  the  unwary  investigator. 

If  alive  he  will  probably  make  a  croaking  noise  as  you  lift  him. 
This  sound  as  you  can  verify  yourself  is  caused  by  rubbing  the  first 
movable  joint  of  the  large  feelers  against  the  neighbouring  fixed  part. 

He  may  perhaps  startle  you  by  forcibly  flapping  his  tail  against  the 
under  surface  of  his  thorax.  When  in  his  native  haunt,  the  sea,  he  is 
able  to  suddenly  dart  backwards  by  similar  powerful  strokes  of  the 
tail,  but  the  usual  mode  of  progression  is  swimming  by  gentle  strokes 
of  the  flat  tail  fin,  while  the  swimming  feet  all  row  together  with  an 
even  swing  like  the  oars  of  a  boat.  When  on  the  bottom  of  the  sea 
he  half  swims,  half  walks,  on  the  long  thoracic  legs. 

Note  the  movement  of  the  jaw  apparatus.  Each  jaw  moves  hori- 
zontally to  and  from  the  middle  line  of  the  body ;  not  up  and  down 
as  do  the  jaws  of  a  dog  or  man. 

Next  look  under  the  anterior  edge  of  the  large  shield-like  covering 
of  the  cephalo-thorax.  You  will  notice  a  small  scoop  or  paddle-shaped 
appendage  moving  rapidly  to  and  fro  two  or  three  times  a  second. 
This  is  the  paddle  or  scaplmynathite  (Gr.  svaphe,  boat,  gnathos,  jaw), 
by  means  of  which  the  water  entering  the  gill-chamber  from  behind 
is  scooped  out  in  front  so  that  a  continuous  current  keeps  bathing  the 
gills  to  enable  them  to  absorb  the  oxygen  dissolved  in  the  water  and 
get  rid  of  the  carbonic  acid. 

The  course  of  the  current  is  easily  demonstrated  by  returning  the 
animal  to  the  water  after  it  has  been  in  the  air  for  some  time.  On 
re-immersion,  bubbles  of  air  are  for  some  time  seen  to  come  out  from 
under  the  anterior  edge  of  the  gill-cover.     Should  this  not  satisfy 
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you,  it'  you  put  some  finely  powdered  carmine  or  indigo  in  the  water 
just  behind  the  gills,  you  will  soon  see  the  coloured  current  pouring 
out  in  front  of  the  scaphognathite. 

The  whole  body  of  Palinurus  is  covered  by  an  integument  com- 
posed of  a  number  of  epithelial  cells  which  correspond  to  the 
epidermis  of  man  and  higher  animals.  These  cells  secrete  a  substance 
which  forms  a  continuous  layer  all  over  the  surface  of  the  body  and 
limbs,  and  at  the  mouth  and  anus  is  continuous  with  the  lining  of  the 
gullet,  stomach  and  most  of  the  intestine.  This  layer  is  known  as  the 
cuticle  and  throughout  contains  a  substance  known  as  chitin  (Gr. 
chiton,  a  coat).  Here  and  there  it  is  impregnated  with  salts  of  lime 
to  form  the  rigid  armour-like  portions  of  the  exoskeleton.  Any 
hardened  portion  is  known  as  a  sclerite  (Gr.  skleros.  hard).  By 
pouring  a  little  strong  acid  on  the  hardened  skeleton  the  lime  will 
be  dissolved  with  the  ebullition  of  gas  bubbles.  You  must  clearly 
understand  that  the  cuticle  of  the  invertebrates  is  not  homologous 
with  your  own  cuticle  or  that  of  other  vertebrates,  which  is  composed 
of  a  number  of  flattened  epithelial  cells,  that  of  the  invertebrates 
being  non-cellular,  i.e.,  only  a  secretion,  and  shows  no  nuclei  or 
cellular  structure. 

Between  each  somite  of  the  cephalo-thorax  behind  the  mouth, 
there  is  an  infolding  of  the  cuticle,  each  such  infolding  being  called 
an  apod  me  (Gr.  apodah,  I  partition),  to  form  an  internal  skeleton, 
or  enduphragmal  system,  on  the  floor  of  the  cavity.  These  sclerites 
form  in  the  middle  line  a  tunnel  or  series  of  archways  over  the  sternal 
sinus,  the  nerve  cord  and  sternal  artery.  Laterally  they  resemble  the 
bulkheads  of  a  ship  and  give  attachment  to  the  muscles. 

The  whole  of  this  cuticular  skeleton,  including  the  apodemes  and 
the  lining  of  the  fore  and  hind  guts,  is  shed  or  moulted  periodically. 

The  body  is  divided  into  two  easily  recognised  regions,  a  posterior 
abdomen  made  up  of  six  somites  (Gr.  soma,  body),  freely  movable 
on  one  another  in  the  vertical  plane  but  having  no  lateral  movement- 
These  somites  are  all  clearly  homologous  with  one  another  and 
except  the  first  each  bears  a  pair  of  lateral  appendages.  Behind  all 
is  a  seventh  segment,  the  "  tail  "  or  ttlson,  which  bears  no  append- 
ages and  is  not  a  true  somite.  Anteriorly  is  the  cep halo- thorax  (Gr. 
kephale,  the  head),  covered  dorsally  and  on  the  sides  by  a  large  rigid 
shield  or  carapace,  in  which  there  is  little   indication  of  segmentation. 
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Ventrally  however  the  presence  of  a  number  of  transverse  bars  and 
of  thirteen  pairs  of  appendages  will  lead  you  to  conclude  that  the 
head  is  composed  of  five,  and  the  thorax  of  eight  somites. 

The  structure  of  a  somite   may   best  be  studied  by  taking  as  a  type 
one   from   the  abdomen,  say  the  third,  of  which.  Fig.   1   represents 

a  transverse    section,   nearly  semi- 
\  circular  in  outline.       The  exoskele- 

ton  of  the  segment  surrounds  it  as  a 
ring,  being  hardened  by  calcifica- 
tion where  rigidity  or  protection  is 
required,  and  remaining  soft  where 
flexibility  is  necessary.  Dorsally 
the  hard  exoskeleton  forms  a  broad 
arch  known  as  the  t<  rgum  (Latin, 
the  back)  ;  the  lateral  portions  pro- 
jecting downwards,  and  terminating 
in  recurved  spines  are  called  the 
pleura  (Gr.  pleuron,  side,  rib). 
Ventrally  the  ring  is  completed  by 
a  narrow  straighter  bar  to  the  outer 
ends  of  which  the  appendages  are 
articulated.  That  portion  of  the 
The  biacK  dot  above  it  is  the  nerve  bar  between  the  swimming  feet  is 

gangion. 
The  clear  space  around  Is  the  ven-  called    the     sternum    i  Latin,    breast- 

x   =  Exopodke.  bone,.     The  very  small  portion  of 

The  shaded  portions  are  muscles.       foe  bar  external   to  the  limb   and 

internal   to   the  pleuron  is  the   epimeron   (Gr.  epi,  upon   or  above  ; 
meron,  the  thigh). 

Between  these  rings  of  sclerites  the  integument  is  soft  and  flexible 
to  allow  of  free  movement. 

The  terga  of  the  successive  somites  overlap  one  another  from 
before  backwards  like  the  tiles  of  a  house  ;  their  movement  is  restricted 
to  the  vertical  plane  by  very  neat  hinge-joints  formed  by  a  short  peg 
on  the  posterior  margin  close  to  the  pleuron,  which  fits  into  a  corre- 
sponding socket  on  the  anterior  margin  of  the  next  tergum. 

The  appendages  are  attached  by  soft  cuticle  or  arthrodial  mem- 
branes to  the  margins  of  a  circular  opening  in  the  ventral  sclerite, 
between  the  epimeron  and  sternum  as  already  described. 

18 


Fig.  1.— TRANSVERSB  section  op  3rd.  abdo- 
minal SOMITK. 
0     =  CoxopodHe     ) 
B    =  Basipodite      j  Fr'  =  P'Otopodite. 
DA  =  Dorsal  Artery. 
E    =  Epimeron. 
G    =  Hind-gut. 
P    =   Pleuron. 
N    =  Eudopodite. 
S     —  Sternum. 
T    =  Tergum. 
V    =  feternal artery. 
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The  appendages  differ  markedly  in  the  sexes.  In  the  female  we 
find  a  basal  stem  or  protopodite  (Gr.  protos.  first,  podite  from  pous, 
podos,  a  leg  or  foot,  signifying  a  leg  segment),  consisting  of  a  very 
short  proximal  covopodhe  (coxa,  the  hip)  and  a  larger  distal  piece 
the  hasipodite  (J>asu.  the  base).  To  the  distal  end  of  this  are  arti- 
culated two  flat  leaf-like  structures  an  outer  exopad'de  (Gr.  exo,  outer) 
and  an  inner  endopodite  (Gr.  endo,  inner). 


Fig  2  —Swimming  foot  op  2nd  abdominal  soiiitb  op  female. 
Fta-S-       „  „    opr-KD 

Fi'.l   *—  ..  ..       OF4TH 

All  are  of  the  right  tide  ;    Figs.  2  and  3  are  seen  from  front.  Fig.  4  from  behind,  to  show  the 
Epipodite-llke  sclerite. 

The  exopodite  is  shaped  somewhat  like  a  rabbit's  ear.  The  greater 
part  is  membranous  in  character,  being  composed  of  a  double  layer 
of  cuticle  covering  a  little  connective  and  muscle  tissue  :  onlv  the 
basal  portion  is  calcified. 

The  inner  margin  of  the  endopodite  is  a  calcified  rod  of  three 
piec3s  united  by  membranous  joints.  In  the  appendage  of  the 
sc  co  id  abdominal  somite  the  whole  of  the  external  portion  forms  a 
thin  membranous  leaf,  very  like  the  exopodite  in  appearance  but 
bearing  on  its  margins  a  fringe  of  hairs. 

The  protopod'.tes  and  exopodites  of  the  next  three  segments,  namely 
the  third,  fourth  and  fifth,  resemble  those  of  the  second,  but  become 
progressively  smaller.  The  leaf  of  the  endopodite  is  however  curi- 
ously divided.  There  is  a  triangular  flap  attached  along  the  two 
proximal  pieces  ;  its  free  margin  strengthened  by  numerous  small 
white  sclerites.  The  distal  piece  forms  a  calcified  margin  to  a  narrow 
plate.  The  margins  of  the  whole  endopodite  bear  numerous  long 
silky  hairs  to  which  the  eggs  become  attached  when  laid. 

To  the  outer  side  of  the  protopodite  of  these  swimming  feet  is 
attached  a  small  white  sclerite    with  a  fringe  of  short  hairs.     It   may 
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be  the  homologue  of  a  process  known  as  the  cpipodite  found  on  the 
thoracic  legs,  but  it  differs  in  being  attached  by  membrane  to  the 
basipodite  as  well  as  to  the  coxopodite.  Gills  are  attached  to  the 
abdominal  appendages  of  certain  Copppods,  another  order  of  the 
Crustaceee. 

In  the  male  all  the  above  appendages  are  much  smaller  and 
have  only  one  leaf,  the  exopodite,  as  the  endopodite  is  quite 
suppressed. 

Iirboth  sexes  the  first  abdominal  segment  is  devoid  of  appendages. 
Its  tergum  has  a  large  buttress  on  each  side  just  above  the  hinge 
which  prevents  over-extension  by  coming  in  contact  with  the  poste- 
rior margin  of  the  carapace. 

The  lateral  appendages  of  the  sixth  abdominal  somite  are  very 
large  and  with  the  telson  form  the  powerful  five-leaved  tail  fin. 

The  protopodite  consists  of  a  single  piece.  The  endopodite  and 
exopodite  form  two  large  oval  plates,  each  with  a  proximal  stout 
oalcified.  and  a  larger  distal  membranous  portion. 

The  telson  may  be  regarded  as  a  median  appendage  of  the  sixth 
somite.  Ventrally  it  is  for  the  most  part  uncalc'fied.  and  in  its 
anterior  portion  is  perforated  by  a  longitudinal  opening   the  anus. 

Two  small  oblique  linear  sclerites  are  seen  on  each  side  but  some- 
what in  front  of  the  anus.  Dorsally  the  proximal  portion  is  calcified 
but  the  greater  part  is  membranous.  The  proximal  part  of  this 
membranous  surface  as  well  as  of  the  rest  of  the  "  tail-fin  "  is  studded 

with  minute  spines. 

Cephalo-thokax. 

The  dorsum  and  sides  of  the  cephalo-thorax  are  covered  by  a  large 
unjointed  shield,  the  carapace,  which  dorsally  terminates  in  front 
behind  the  eye-stalks  by  a  broad  crescentic  notch  limited  at  each 
end  by  a  stout  spine  which  projects  forward  above  and  internal  to  the 
eye. 

In  front  of  the  eyes  is  a  broad  plate  firmly  attached  to  and  looking 
like  an  extension  of  the  carapace.  This  is  not  its  true  homology 
however,  and  we  will  later  on  see  that  it  is  part  of  the  united  basal 
joints  of  the  antenna?.  The  dorsal  part  of  the  carapace  bears  a 
number  of  sharp  spines  which  project  forward  and  are  most  of  them 
arranged  in  eight  longitudinal  rows.  These  sharp  spines  are  some 
compensation  for  the  absence  of  the  defensive  pincers  which  Lobsters 
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and  Prawns  possess.     They   render    Palinurus  an    ugly  customer   to 
attack  and  an   uncomfortable  mouthful  to  swallow. 

About  the  middle  of  the  dorsal  surface  we  find  a  transverse  cer- 
vical groove  which  runs  downwards  and  forwards  on  each  side  of  the 
carapace. 

This  groove  (Latin  cervix,  neck)  marks  the  junction  of  the  head 
with  the  thorax  and  is  the  only  evidence  of  segmentation  in  the 
carapace. 

Behind  the  transverse  portion  of  the  groove  is  a  quadrilateral  space 
known  as  the  cardiac  area  because  the  heart  lies  below  it.  The 
grooves  that  mark  its  lateral  limits  are  continuous  in  front  with  the 
cervical  and  are  also  continued  backward  to  form  two  longitudinal 
grooves,  known  as  the  branvluo- cardiac  grooves,  because  all  the 
descending  portion  of  the  carapace  below  these  grooves  forms  a 
cover  tor  the  branchial  or  gills  and  hence  is  known  as  the  gill-cover 
or  in  Greek,  bravchiostegite. 

This  cover  is  homologous  with  the  pleura  of  the  abdominal 
somites. 

The  sterna  of  the  cephalo-thorax  are  much  more  obvious  in  Pali- 
nurus than  in  the  Cray-fish,  Lobster  or  Prawn.  Between  the  five  pair 
of  walking  legs  is  seen  a  large  triangular  or  shield-shaped  plastron, 
with  its  apex  pointing  forward.  A  number  ot  transverse  sutures  show 
it  is  formed  of  the  five  sterna  united  together.  On  separating  the  foot 
jaws  their  three  sterna  are  seen  as  a  rod  continuous  with  the  apex  of 
the  plastron,  a  stout  tubercle  marking  the  points  of  union  between  its 
segments. 

The  epimera  of  the  thoracic  segments  form  the  inner  wall  of  the 
gill  chamber  as  a  continuous  delicate  layer  which  at  the  dorsal  limit 
of  the  chamber  is  continuous  with  the  inner  lining  of  the  gill- 
cover. 

The  wall  formed  by  the  epimera  is  thin  and  but  slightly  calcified 
except  just  above  the  articulation  of  the  appendages.  Above  the  last 
walking  leg  it  forms  a  specially  strong  plate  bearing  a  stout  process 
in  shape  and  function  resembling  a  shirt  stud.  The  posterior  margin 
of  the  carapace  is  tucked  or  reflected  inwards  and  on  each  side  of  this 
reflection  is  an  oval  buttonhole  into  which  the  top  of  the  epimeral 
stud  buttons. 
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Were  it  not  for  this  buttoning  arrangement  the  posterior  portion 
of  the  carapace  might  be  tilted  upwards  and  the  gills  exposed,  as  the 
articulating  membrane  between  it  and  the  first  abdominal  tergum  is 
loose  to  allow  of  free  flexion  and  extension. 

We  have  seen  that  the  abdominal  appendages  are  paddle-shaped  in 
accord  with  their  function  as  swimming  organs.  The  cephalo-thoracic 
appendages  are  formed  on  the  same  plan  but  with  considerable 
modification  in  structure  to  adapt  them  for  different  functions. 

Without  counting  the  eye-stalks,  they  are  from  before  back- 
wards. 


of        I.     A  pair  of  antennules  1  Main  function  organs  of  sense 
<8  "§  II.     A  pair  of  antenna?     J      or  "  feelers ". 


r%  -=  <{      III.  A  pair  of  stout  mandibles  "1 

eL'B   I       IV.  A  pair  of  first  maxilla?  )» Jaws. 

^      {        V.  A  pair  of  second  maxilla?  J 

f     VI.  A  pair  of  first  maxillipeds  ") 

VII.  A  pair  of  second  maxillipeds     ^Foot-jaws. 

VIII.  A  pair  of  third  maxillipeds  J 

IX.  A  pair  of  first  walking  legs 


-4-3 


cs  __§  ]        X.     A  pair  of  second         do. 

§  XI.     A  pair  of  third  do 

a. 

< 


XII.     A  pair  of  fourth  do. 

^XIII.     A  pair  of  fifth  do. 

In  Plate  B  the  appendages  are  indicated  by  these  numerals. 

Remove  the  gill-cover  of  one  side  with  stout  scissors,  cutting  from 
behind  forwards  a  little  external  to  the  branchio-cardiac  groove. 
Keep  the  scissors  close  to  the  gill-cover  or  you  may  cut  the  gills. 
Make  a  second  vertical  cut  at  right  angles  to  the  first,  a  little  behind 
the  cervical  groove.  Count  the  gills  and  note  the  position  in  which 
they  are  attached.  You  will  find  on  moving  the  last  walking  leg  to 
and  fro  that  none  of  the  gills  are  disturbed,  but  on  moving  any  of 
the  other  walking  legs  or  the  second  or  third  maxilliped,  a  gill  and 
also  a  membranous  flap  is  moved  to  and  fro  with  the  limb.  These 
gills  as  they  are  attached  to  the  legs  are  known  as  foot-gills  or  podo- 
branchice  (Greek  pons,  podos,  a  foot  ;  branchia,  a  gill). 

Of  the  other  gills  you  will  find  four  are  attached  to  the  epimeron 
or  the  inner  wall  of  the  chamber.     As  they  are    opposite    the  last 
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four  walking  legs,  it  is  obvious  they  belong  to  the  last  four  thoraoio 
segments.  They  are  called  the  side-gills  or  i>leuro!>ranchue  (Greek 
pleuron   side). 

The  remaining  gills  are  eleven  in  number.  The  most  anterior  is 
attached  to  the  membrane  which  joins  the  second  maxilliped  to  the 
thorax.  The  other  ten  are  attached  in  pairs  to  the  inter-articular 
membranes  of  the  last  maxilliped  and  of  the  first  four  walking  legs. 
From  their  attachment  they  receive  the  name  of  "joint-gills'"  or 
arthrobranchice  (Greek  arlhros,  a  joint). 

Remove  the  thoracic  limbs  one  by  one  beginning  with  the  hind- 
most. With  fie  point  of  a  knife  cut  the  articular  membrane  close  to 
the  basal  piece  of  the  limb  so  as  not  to  remove  the  arthrobranch  ; 
but  be  careful  to  remove  the  foot  gill  and  leaf-like  flap.  When  the 
articular  membrane  has  been  cut  all  round,  a  gentle  wrench  will 
disengage  the  two  little  pegs  and  sockets  by  which  the  limb  is  hinged. 

Number  the  limbs  with  a  coloured  pencil  so  that  you  can  recognise 
to  which  segment  each  belongs. 

The  second  maxilliped  is  perhaps  the  most  complete  of  the  limbs 
and  you  had  better  study  it  first  as  a  type  of  the  whole  series. 


Enq- 


Fig    5  -  SECOND  Maxillipbo. 
B    =  Basipnriite     j  Pi.  =  Protopo-     ,  P    =  Propodite. 

G    =  Coxopodjie     I  due. 


En  =  Eu-lopr^iite 

J  =  IschiO|<dite. 

M  =  Mern]  odite. 

Cn  =  Carpopoaita. 


X    =  BxojioJite. 

G    =  (ill. 

E.j  —  Epipfidite. 

L    =  l.arueila  or  leaf. 

D   =  D  ictylopcdlc 


Like  the  swimming  limbs,  it  is  madt  up  of  a  proximal  stem,  the 
protopodite,  consisting  of  coxopodite  and  basipodiLe  to  the  latter  of 
which  are  attached  two  terminal  divisions,  the  endonodite  and  exopo- 
dite.  Attached  to  the  outer  surface  of  the  coxopodi'e  we  find  a  new 
structure,  a  lateral  development  which  runs  up  into  the  pll  chamber 
and  bears  at  its  extremity  a  gill  in  front  and  a  thin  membranous 
lamella  behind. 
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The  whole  of  this  lateral  structure,  including  the  basal  calcified 
podomere  articulating  with  the  coxopodite.  the  gill  and  the  leaf  or 
lamella  is  called  the  epipodite.  The  surface  of  the  lamella  and 
especially  its  margins  bear  a  number  of  hairs.  It  is  formed  of  a  double 
layer  of  chitinous  cuticle.  Its  function  is  unknown  but  it  may 
prevent  the  filaments  of  contiguous  gills  becoming  entangled. 

The  basipodite  is  movably  articulated  with  the  coxopodite,  but 
distally  it  is  firmly  united  with  the  proximal  joint  of  the  endopodite 
so  that  it  may  easily  be  mistaken  for  a  portion  of  the  latter  limb- 
segment  which  is  known  as  the  ischiopodite  (Greek  ischion,  the  hip). 
A  well  marked  notch  at  the  inner  margin  indicates  the  point  at 
which  the  two  segments  are  fused. 

That  this  is  the  true  homology  or  explanation  of  the  structure  will 
be  at  once  admitted  on  comparing  the  corresponding  limb  of  a  Cray- 
fish or  Lobster  in  which  there  is  a  distinct  movable  articulation 
between  the  basipodite  and  ischiopodite,  of  which  we  have  only  a 
notch  left  as  a  vestige  in   Palinurus. 

This  ankylosis  or  immovable  union  of  the  basipodite  and  ischipodite 
is  characteristic  of  all  the  thoracic  limbs  of  Palinurus  whereas  in  the 
Lobster  we  find  the  joint  ankylosed  in  the  great  pair  of  chelae  or 
pincers,  and  in  the  third  maxilliped  only  ;  the  second  maxilliped  and 
all  the  walking  legs  have  a  freely  movable  joint  between  the  basipodite 
and  ischiopodite.  To  the  latter  is  movably  articulated  the  merpodite 
(Greek  me  ran,  a  thigh),  the  longest  segment  of  this  limb.  Next 
comes  a  short  triangular  piece,  the  carpopodiie  (Gr.  karpos,  wrist), 
next  a  propodite  (pro,  in  front),  a  broad  flat  segment  with  a  concave 
distal  margin  to  the  centre  of  which  is  articulated  the  terminal 
dacty'opodiie  (Gr.  dactylon,  a  finger).  All  these  podomeres  of  the 
endcpodite  are  more  or  less  flattened  to  form  horizontal  plates,  the 
inner  margins  of  all  being  covered  with  stiff  bristles  or  setce. 

The  exopodite  is  a  long  many-jointed  palp-like  flattened  filament,  of 
which  the  proximal  piece  is  as  long  as  all  the  others — about  seven — 
taken  together. 

We  may  regard  a  typical  appendage  as  made  up  of  a  proximai  stem 
or  protopodite  of  two  segments,  coxopodite  and  basipodite.  The 
coxopodite  bears  laterally  an  epipodite  with  its  gill  and  lamina.  To 
the  distal  end  of  the  basipodite   an  endopodite  and   exopodite  are 
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attached,  the  latter  of  a  variable  number  of  segments,  the  endopodite 
of  five,  isohiopodite,  meropodite,  carpopodite,  propodite  and  dactylo- 
podite,  enumerating  from  base  to  tip. 

All  the  appendages  may  be  regarded  as  built  on  the  same  plan, 
and  all  their  variations  in  appearance  and  function  are  due  to  one  or 
more  of  three  factors  — 

1.  Suppression  or  atrophy  of  a  part  or  parts. 

2.  Union  or  coalescence  of  parts. 

3.  Modification  of  a  part  or  parts. 

The  third  maxilliped  much  resembles  the  second,  but  is  consider- 
ably larger  and  stouter.  The  expodite  is  however  completely  sup- 
pressed, though  in  the  Lobster  and  Prawn  it  is  well  developed. 

The  epipodite  has  both  gill  and  leaf.  The  basipodite  is  firmly 
ankylosed  with  the  ischiopodite  as  in  all  the  thoracic  limbs  of  Pali- 
nurus,  the  line  of  union  being  better  marked  than  in  the  second 
maxilliped  by  a  constriction  forming  a  complete  ring.  The  meropo- 
dite is  in  this  limb  the  longest  segment.  All  pieces  of  the  endopodite 
are  somewhat  triangular  in  transverse  section,  being  less  flattened 
than  the  second  maxilliped.  The  apex  of  the  triangle  forms  the  outer 
margin  of  the  endopodite,  the  base  being  flat  and  well  covered  with 
bristles.  Tne  dactylopodite  is  much  longer  than  that  of  the  second 
foot-jaw  and  is  covered  with  hairs. 

The  maxillipeds  and  maxillae  are  all  directed  forward  in  the  hori- 
zontal plane,  so  as  to  overlap  one  another,  below  the  opening  of  the 
mouth. 

The  first  maxilliped  is  much  modified.  The  two  segments  of  the 
protopodite  have  become  b/oad  thin  plates  with  an  inner  thin  cut- 
ting edge  fringed  with  stiff  setae.  The  epipodite  has  become  a  thin 
membranous  plate  with  no  trace  of  a  gill. 

The  endopodite  is  a  small  oval  plate,  its  inner  margin  setose.  The 
exopodite  is  relatively  very  large.  Its  proximal  joint  forms  more 
than  half  its  length  ;  the  remaining  nine  joints  are  much  broader 
than  long  and  together  form  an  oval  plate  fringed  with  setae,  and 
twisted  at  the  base  through  an  angle  of  about  150  degrees,  so  that  the 
anatomical  inner  surface  looks  outward. 

The  walking  limbs  are  much  alike.  The  first  is  the  shortest  and 
stoutest.  Tne  coxopodite,  short  and  irregular  in  shape,  bears  at  its 
outer  dorsal  angle  an  epipodite, the  proximal  portion  of  which  is  calci- 
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fled  and  bears  a  gill  and  leaf.  The  basipodite  is  firmly  ankylosed 
with  the  ischiopodite,  the  two  together  being  about  as  long  again  as 
the  c'oxopodite.  The  meropodite  in  this  limb  is  the  longest  segment 
the  carpopodite  is  short,  the  propodite  long  bearing  a  few  setse  on 
the  inner  surface  of  its  distal  extremity.  The  dactylopodite  forms  a 
sharp   claw   or  talon   and  is  almost  covered  with  setse. 

The  second  leg  is  longer  and  more  slender,  but  otherwise  resembles 
•the  first.  - 

The  third  is  the  longest  of  the  legs.  There  are  fewer  hairs  on  the 
propodite.  On  the  dactylopodite  the  hairs  form  two  lateral  fringes. 
In  the  female  the  ventral  surface  of  the  coxopodite  close  to  the 
sternal  articulation  shows  a  small  pin-hole  which  is  the  orifice  of  the 
.oviduct.  .  ,     .    . 

The  fourth  resembles  the  preceding. 
'.  The  fifth  differs  from  the  other .  legs  in  having  no  epipodite  and 
consequently  no  gill.  In  the  male  the  ventral  surface  of  the  coxo- 
podite has  a  large  opening  for  the  vas  deferens.  The  propodite  is 
about  the  same  length  as  the  meropodite.  The  dactylopodite  is  claw- 
like. 

In  the  female,  the  propodite  is  the  longest  segment  and  the  inner 

angle  of  its  distal  end  is  prolonged 
to  form  a  spine  against  which  the 
dactylopodite  can  be  opposed  so  as  tc 
form  a  .small  pincer  or  forceps.  The 
dactylopodite  is  somewhat  bifid  having 
a  large  outer  claw  and  a  short  inner  one 
which  forms  the  outer  blade  of  the 
forceps. 

This  is  the  only  representative  ii\ 
Palinurus  of  the  powerful  forceps  so 
characteristic  of  Cray-fish,  Lobsters, 
Prawns  and  Crabs,  and  it  is  worthy  of 
note  that  while  all  these  Crustaceans 
have  the  anterior  walking  legs  chelate, 
it  is    only    the    posterior   limb    of   the 

lO    =  Inneropposable  processor  Dacty-  :  '      n.  •  ,  i      ,    •    '    u„i„«.^      ,„1>,'1^ 

lopodite.  female  Palinurus  that  is  chelate,   while 

The  =  Inner  distal  process  or  "  Thumb  " 


'    Ho.  e, 
b 


-IjAST  WALKING  LEU  OF  I'KMALE. 

Dactylopodite. 


of  Propodite,. 
(OcnerletterBas.itvFig.S.) 


the  male,  has  no  trace  of  forceps. 
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The  Appendages  of  the  Head. 

To  the  parts  of  the  antennse  special  names  are  given,  the  termina- 
tion "  pndite,  "  i.e.,  a  "  leg  piece",  being  changed  to  "cerite"  in  Greek, 
signifying  a  "  horn  piece  "  or  feeler  piece. 

In  the  case  of  the  jaws  the  termination  "  gnathite",  Greek  for 
"jaw  piece",  is  often  used,  e.g.,  protognathite,  scaphognathite,  etc. 

The  second  maxilla  is  so  overlapped  by  the  first  maxilliped  as  to 
be  almost  concealed  from  view.  It  presents  the  appearance  of  two 
thin  plates,  the  inner  of  which  is  soft  and  membranous,  its  inner 
margin  fringed  with  hairs  and  divided  into  three  serrations.  The 
proximal  of  these  represents  the  coxopodite,  the  second,  the 
basipodite,  and  the  third  possibly  the  endopodite.  The  oilier 
chitinous  flap  which  lies  under  the  cervical  groove  is  the  rapidly 
moving  paddle  by  means  of  which  water  is  continually  baled  out  of 
the  gill  chamber.  It  is  the  epipodite  probably  united  with  the 
exopdite.  It  has  received  the  name  scaphognathite  from  its  boat- 
shaped  outline.  The  functions  of  this  limb  being  mainly  to  assist  in 
respiration,  its  masticatory  portion  is  uncalcified,  feeble  and 
degenerate. 

The  first  maxillae  are  more  obvious  than  the  second  in  the  living 
animal,  being  more  exposed  and  nearer  the  middle  line.  Each 
resembles  the  Prince  of  Wales'  crest  in  shape  and  is  firm  and  well 
calcified.  The  middle  "  plume,"  the  largest,  is  the  basipodite,  the 
inner,  the  coxopodite,  both  having  a  cutting  edge  set  with  stiff  setae. 
The  outer  piece  is  the  endopodite,  an  oval  plate  fringed  with  short 
soft  hairs. 

In  front  of  the  maxilla?  and  looking  like  another  softer  pair  of  jaw 
appendages  is  the  metastoma  (Gr.  meta,  behind,  stoma,  the  mouth) 
(Plate  B,  fig.  M),  which  forms  a  soft  lip  and  consists  of  one  median 
and  two  lateral  lobes,  the  former  being  strengthened  by  two  pairs 
of  small  sclerites. 

Before  removing  the  mandibles  open  and  close  them  repeatedly  to 
observe  the  points  about  which  they  move.  Note  on  the  cleaned 
skeleton  that  the  lateral  bulge  of  the  carapace  in  front  of  the  cervical 
groove  is  almost  filled  by  the  outer  portion  of  the  huge  mandible. 
In  front,  of  the  mouth  you  will  see  a  small  soft  flexible  upper  lip  or 
labrum,  in  which  are  two  small  symmetrical  sclerites ;  above  this  is  a 
small  triangular  space,  part  of  the  epistoma  ;  in  front  of  it   you    will 
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see  two  small  pointed  processes  of  the  mandible  meeting  in  the 
middle  line  and  articulating  with  the  epistoma  by  a  membrane 
throughout  their  whole  length.  On  the  outer  hinder  portion  of  the 
mandible,  diagonally  opposite  the  pointed  process,  you  find  a  large 
pointed  peg.  which  fits  into  a  corresponding  socket  at  the  base  of  the 
apimeron  which  is  here  specially  strengthened  and  calcified.  On 
examining  the  endoskeleton  you  will  find  this  point  specially  sup- 
ported by  stout  transverse  stays  or  apodemes,  reaching  from  side  to 
side  of  the  cephalo-thoracic  cavity. 

On  the  diagonal  line  joining  this  pivot  with  the  anterior  pointed 
process  the  mandible  rotates. 

The  whole  of  this  large  rounded  piece  is  the  coxopodite.  Close  to 
the  origin  of  the  anterior  tooth-like  process  is  a  three-jointed  palp. 
The  proximal  segment  represents  the  basipodite,  the  distal  two,  the 
endopodite.  This  we  learn  from  a  comparative  study  of  certain  lower 
Crustaceae,  in  whom  we  find  the  basal  joint  of  the  palp  bearing  both 
endopodite  and  exopodite.  In  the  dried  skeleton  the  calcified  tendons 
of  the  adducter  muscles  remain  attached  to  the  mandibles. 

We  have  already  seen  a  small  portion  of  the  ventral  surface  of  the 
epistome.  In  front  it  is  reflected  back  dorsally  on  itself  so  that  the 
whole  is  a  flattened  cone  which  forms  part  of  the  anterior  wall  of 
the  head.  The  epistome  is  homologically  the  sternum  of  the  anten- 
nary  somite,  but  in  this  case  owing  to  its  reflexion  it  forms  part  of  the 
dorsal  surface  of  the  head. 

To  understand  the  structure  of  the  antenna,  you  should  compare 
it  with  that  of  the  Prawn  or  the  Cray-fish.  In  these  latter 
animals  you  at  once  recognise  the  homologue  of  the  protopodite 
(here  called  the  protocerhe  from  the  Greek  keras,  a  horn  or  feeler), 
with  a  short  coxorerite,  on  the  ventral  surface  of  which  is  a  small 
nipple-like  projection  perforated  by  an  opening.  This  opening  you 
find  on  dissection  leads  into  the  duct  of  the  kidney  or  "green  gland." 
Then  you  have  an  obvious  basicerke,  to  which  are  articulated  an 
exocerite  in  the  form  of  a  scale  or  flat  plate,  very  large  indeed  in  the 
Prawn.  You  will  readily  recognise  in  the  rest  of  the  long  feeler  an 
endocerite  with  two  large  basal  segments,  and  a  long  annulated 
terminal  portion  or  flaydlum  (Latin,  a  whip). 

In  Palinurus  you  find  no  trace  of  the  exocerite.  You  find  a  very 
long  annulated    feeler,    sometimes    a  yard    long,    with    apparently 
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only  three  large  basal  joints.  The  two  distal  belong  to  the 
endocerite.  The  first  movable  joint  has  no  opening  for  the 
green  gland.  This  opening  you  will  find  on  each  side  on  a 
prominent  little  nipple  near  the  outer  angle  of  the  large  some- 
what triangular  plate  in  front  of  the  epistoma.  You  find  dorsally 
behind  the  antennules  and  in  front  of  the  eye  a  large  plate  which 
you  do  not  find  in  the  Lobster,  Cray-fish  or  Prawn.  Hence  you  are 
driven  to  the  conclusion  that  the  coxocerites  of  the  two  antennae  are 
firmly  fused  together  and  that  these  two  plates  represent  the  dorsal 
and  ventral  surfaces  of  the  united  coxocerites,  and  therefore  the  first 
movable  joint  is  the  basicerite. 

Though  we  have  for  convenience  numbered  the  antennules  as  if 
they  were  the  appendages  of  a  somite,  they  really  beloug  to  the 
prostomium.  Those  who  hold  the  contrary  view  believe  the  sternum 
of  the  "  antennulary  somite"  is  fused  with  the  coxocerites  of  the 
antennae.  The  stem  of  the  antennule,  you  will  note,  consists  of  three 
cylindrical  segments,  which  therefore  do  not  correspond  to  the  pieces 
of  the  protopodite,  only  two  in  all  the  other  appendages. 

The  basal  segment  is  the  largest.  There  are  two  rows  of  setae  on 
its  inner  and  dorsal  surfaces.  At  the  proximal  end  of  the  dorsal 
surface  is  seen  the  auditory  opening.  Both  filaments  are  annulated 
and  much  longer  in  the  Indian  than  in  the  European  members  of  the 
family.     The  inner  filament  is  the  longer. 

The  eye-stalks  or  ophthalmites  have  each,  two  segments  movable  on 
one  auother.  They  are  articulated  to  a  median  oval  membranous 
space  which  looks  directly  upwards.  In  this  membrane  are  two 
small  median  sclerites,  one  in  front  of  the  other  behind  the  'insertion 
of  the  eye-stalks.  Those  who  claim  an  ophthalmic  3omite  would  call 
these  the  ophthalmic  sternum  and  tergum  respectively.  They  are 
sometimes  united  to  form  a  single  piece. 

CIRCULATORY    ORGANS. 

To  examine  the  heart  and  greater  vessels  cut  with  stout  scissors 
along  the  outer  side  of  each  branchio-cardiac  groove.  Join  these 
cuts  by  a  transverse  one  along  the  cervical  groove.  Remove  the 
calcified  portion.  Note  the  underlying  skin  spotted  with  red  and 
yellow  pigment.  Remove  this  skin  carefully,  and  you  will  have 
opened  into  a  large  cavity  filled  with  blood,  the  pericardial  sinus  (Gr. 
peri,  around,  kardia,  the  heart). 
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In  this  sinus  lies  the  heart,  which  will  be  found  beating  for  some 
time  in  a  recently  killed  animal.  Its  walls  are  thick,  muscular 
and  perforated  by  three  pairs  of  openings,  the  ostia  (Latin,  ostium, 
a  door),  guarded  by  valves  that  admit  the  blood  from  the 
pericardium,  but  do  not  allow  it  to  flow  back  when  the  heart  con- 
tracts. Two  of  these  ostia  can  be  seen  on  the  dorsum  of  the  heart, 
the  others  are  on  the  lateral  and  ventral  aspects  and  can  be  seen 
better  on  further  dissection. 

If  desired  the  blood  vessels  may  be  injected  with  thin  plaster  of  Paris 
coloured  with  Prussian  blue,  or  carmine,  inserting  the  nozzle  of  the 
syringe  into  one  of  the  ostia.     The  injection  should  be  done  slowly. 

From  the  front  of  the  heart  a  median  ophthalmic  artery  is  seen  to 
run  forward  over  the  stomach  to  supply  the  ophthalmites  and  anterior 
part  of  the  head.  On  each  side  of  the  ophthalmic  is  an  antennary 
artery  which  passes  forward  to  supply  the  green  gland,  antennae, 
antennules,  etc.,  of  its  own  side.  A  little  below  and  external  to  the 
antennary  arteries  are  the  pair  of  hepatic  arteries  which  supply  the 
digestive  gland.  Posteriorly  the  heart  gives  off  a  single  large 
median  vessel  which  almost  immediately  divides  into  a  large  dorsal 
abdominal  artery  which  runs  backwards  above  the  intestine  to 
supply  it  and  the  dorsal  muscles,  and  a  median  sternal  artery 
which  runs  directly  downwards,  sometimes  to  the  right,  more  often 
to  the  left  of  the  hind  gut,  to  enter  the  sternal  canal,  and  after 
passing  through  an  opening  in  the  large  thoracic  ganglion,  divides 
into  two  branches,  one  to  run  forward  below  the  nerve  cord  and  give 
off  branches  to  the  legs,  jaws  and  neighbouring  structures  ;  the  other 
to  run  directly  backward  beneath  the  nerve  cord  and  supply  the 
abdominal  appendages  and  ventral  muscles. 

All  these  arteries  divide  in  the  tissues  they  supply  into  smaller  and 
smaller  arteries  till  finally  they  become  capillaries  (Latin,  capillares, 
hair-like)  microscopic  in  size. 

In  the  Vertebrates,  as  you  are  aware,  the  capillaries  unite  to  form 
small  veins,  which  by  further  union  become  progressively  larger  and 
return  the  blood  to  the  heart.  In  the  Crustacean  this  is  not  the  case, 
the  capillaries  terminate  by  open  mouths  and  allow  the  blood  to  pass 
into  large  spaces  between  the  viscera  and  muscles,  known  as  blood- 
sinuses  (Latin  sinus,  a  fold  of  a  garment,  a  pouch  or  a  bag).  These 
inuses  all  eventually  communicate  with  a  large    median  longitudinal 
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passage,  the  sternal  sinus,  in  which  the  nerve  cord  and  the  two 
branches  of  the  sternal  artery  lie.  In  the  thorax  the  sternal  sinus 
sends  a  vessel  to  each  gill,  which  runs  up  the  outer  side  of  the  gill- 
stem  as  an  afferent  (Latin  affere,  to  bring  to)  gill  vessd.  In  the  gill 
the  blood  is  only  separated  from  the  water  by  a  thin  diffusible 
membrane,  so  that  an  interchange  of  gases  between  the  blood  and 
the  water  readily  takes  place.  Carbonic  acid  is  given  off,  oxygen  is 
taken  in,  and  the  purified  blood  is  carried  by  an  efferent  (Latin  effere, 
to  carry  away  from)  vessel  or  vein  on  the  inner  side  of  the  gill-stem. 
The  efferent  veins  from  the  twenty-one  gills  unite  into  six  larger 
vessels,  the  branchio- pericardiac  canals,  which  pour  the  blood  into  the 
pericardiac  sinus,  whence  it  enters  the  heart  during  diastole,  and  so 
the  circulation  is  completed. 

The  efferent  and  branchio-pericardiac  vessels  can  readily  be 
injected  with  ink  from  a  finely  pointed  medicine  dropper,  by  cutting 
across  the  base  of  a  gill  and  injecting  the  inner  vessel.  The  course 
of  the  circulation  in  these  vessels  may  also  be  demonstrated  by 
blowing  in  air  from  a  blow  pipe.  The  air  can  be  seen  to  bubble  into 
the  pericardial  sinus  if  the  sinus  be  filled  with  water. 

The  General  Relations  of  the  Viscera. 

Remove  the  whole  carapace  and  the  terga  of  the  abdomen  with  the 
underlying  integument.     Also  the  extensor  muscles  of  the   abdomen. 

Note  the  alimentary  canal,  a  straight  tube  near  the  dorsal  surface 
running  the  whole  length  of  the  body.  Throughout  the  greater 
portion  of  its  length  it  is  brownish  in  colour  and  about  as  thick  as  a 
crow-quill.  In  front  it  is  much  enlarged  to  form  the  stomach,  which 
fills  the  greater  part  of  the  head.  Below  the  "  cardiac  area"  of  the 
carapace  you  find  the  heart,  a  dirty  white  or  slightly  yellowish,  some- 
what translucent  organ,  lying  dorsal  and  posteriorly  to  the  stomach  in 
the  -pericardial  cavity.  Note  the  dorsal  abdominal  artery,  a  translucent 
tube  running  from  the  posterior  end  of  the  heart  along  the  dorsal 
surface  of  the  hind  gut,  also  the  three  arteries  running  from  the 
anterior  part  of  the  heart. 

The  ao m ids  (Gr.  gone,  seed  or  reproduction)  or  reproductive  glands, 
lying  below  a  thin  membrane,  the  floor  of  the  pericardial  sinus,  and 
partly  covered  by  the  heart.  They  vary  in  size  and  colour  with  the 
seasons.  In  the  male  the  testes,  two  long  white  masses,  joined  near 
the    middle    by  a  transverse  median  piece.     In  a  full  grown,    lusty 
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individual,  they  extend  up  on  each  side  of  the  stomach  in  front,  and 
behind  reach  into  the  abdomen  below  and  at  the  sides  of  the  hind 
gut.  In  shape  the  united  testes  resemble  an  elongated  H.  They 
are  white  in  color  and  a  little  irregular  in  outline. 

In  the  young  female  or  in  the  adult  out  of  the  breeding  season 
the  ovaries  are  whitish  in  colour  and  in  the  same  position  as  the  testes 
in  the  male.  They  also  consist  of  two  long  lateral  lobes  joined  by  a 
median  bridge.  In  the  breeding  season  they  become  very  large, 
extending  into  the  first  abdominal  somite,  and  deepen  in  colour  to  a 
salmon  shade  or  deep  coral  red. 

The  Genital  Ducts. 

In  the  male  the  sperm  ducts  or  vasa  deferentia  (Latin  for  "discharg- 
ing vessels")  are  a  pair  of  chalky- white  very  much  convoluted  tube 
arising  from  the  lateral  lobes  of  the  testes  posterior  to  the  median 
bridge.  The  distal  loop  of  each  is  much  thickened  and  runs  forward 
some  distance  before  turning  backwards  and  downwards  to  its  opening 
on  the  coxopodite  of  the  last  walking  leg.  In  the  breeding  season  the 
terminal  portion  becomes  of  a  lavender  colour  and  greatly  distended 
with  the  cheesy,  almost  solid  semen,  acting  as  a  sperm  receptacle. 
Its  walls  contain  many  muscular  fibres  and  it  is  said  to  be  protrusible 
through  the  very  wide  opening,  after  the  manner  of  a  penis. 

In  the  Lobster  or  Cray-fish  there  is  no  protrusion,  but  the  males 
bear  on  the  first  abdominal  segment  appendages  modified  into  scoops, 
which  are  said  to  shovel,  as  it  were,  the  semen  into  its  proper  position. 
This  is  an  instance  of  analogous  functions  being  fulfilled  by  organs 
in  no  way  homologous. 

In  the  female  the  oviducts  are  short  thin  tubes  which  run  directly 
from  the  outer  margins  of  the  ovaries  outwards  and  downwards  to 
their  openings  on  the  coxopodites  of  the  third  pair  of  legs.  To  see 
the  oviduct  properly  the  liver  and  ovary  must  be  pressed  over  from 
the  epimeron  towards  the  middle  line  with  the  handle  of  the  knife. 
The  digestive  gland  or  he pato- pancreas,  commonly  called  the  liver,  is 
a  large,  soft,  yellow  mass  which  fills  up  nearly  all  the  rest  of  the 
cephalo thoracic  cavity. 

Except  the  oviducts  all  the  above  organs  can  be  seen  without 
further  dissection  than  opening  the  cavity  as  described  above. 

You  should  also  note,  on  each  side  of  the  stomach,  the  large 
adductor  muscle   of  the  mandible,    the    attachment   of  which  to  the 
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carapace  you  have  cut.  Separate  the  mandibles  from  one  another; 
then  with  forceps  pull  the  cut  end  of  the  muscle  and  observe  how 
the   mandibles    are    adducted    or    brought   together    in    the   middle 

line.  ; 

The  Alimentary  System. 

The  jaw  apparatus  has  already  been  described  and  the  student  will 
have  noted  that  the  jaws  are  all  external  to  the  oral  opening  and  riot, 
as  in  the  Vertebrates,  inside  it. 

The  mandibles  have  been  noted  as  enormous  in  size  even  for  a 
Crustacean.  Lobsters,  Prawns  and  Crabs  have  large  forceps,  by  means 
of  which  they  can  crush  and  tear  their  food  before  swallowing  it. 
Palinurus,  not  being  thus  gifted,  has  some  compensation  in  the  size 
and  power  of  the  mandibles. 

The  mouth,  we  saw,  was  flanked  by  the  mandibles  and  bounded 
in  front  by  the  fleshy  labrum,  behind  by  the  metastoma.  It  opens 
into  a  short  wide  gullet  or  oesophagus,  running  nearly  vertically 
upwards  to  enter  the  large  gizzard  or  stomach  which  occupies  the 
greater  part  of  the  head  cavity. 

We  may  here  remind  you  that  in  the  embryo  of  the  higher 
animals  the  primitive  gut  or  alimentary  canal  is  lined  by  the  inner  of 
the  three  embryonic  layers,  the  hypoblast  or  endoderm.  The  original 
opening  into  this  gut  becomes  completely  closed  and  it  is  only  at  a 
later  stage  that  the  mouth  and  anal  openings  are  formed.  They  are 
formed  by  a  dimpling  or  tucking  in  of  the  outer  layer,  the  epiblast  or 
epiderm,  till  it  meets  the  hypoblast,  and  an  opening  is  made  where  they 
touch.  This  tucking  in  or  invagination  is  very  shallow  in  most  animals, 
much  the  greater  portion  of  the  digestive  canal  being  lined  by  the 
hypoblast,  only  a  very  short  distance  inside  the  lips  and  anus  by 
epiderm.  In  other  words,  the  adult  canal  is  mainly  a  development  of 
the  primitive  gut. 

In  the  Arthropods  we  have  a  striking  contrast.  The  dimples  iri 
front  and  behind,  known  respectively  as  the  st&modceum  (Gr.  stoma, 
mouth,  odaion,  a  passage)  and  proctodeum  (Gr.  proktos  vent,  anus) 
become  deeper  and  deeper  till  instead  of  being  mere  pits  they  form 
long  tubes  that  eventually  meet  the  very  short  primitive  gut  or 
mesenteron  (Gr.  mesos,  middle;  enteron,  gut). 

In  Palinurus  this  mesenteron  is  less  than  a  twentieth  I  of  the  whole 
length  of  the   alimentary    canal.     The  oesophagus  and  stomach  are 
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formed  from  the  stomodccum  ;  the  whole  of  the  abdominal  and  the 
greater  part  of  the  thoracic  gut  from  the  proctodoeum.  All  the  epider- 
mis we  have  yet  studied  in  Palinurus  both  of  the  outer  integument  and 
of  the  apodemes  is  covered  with  a  chitinous  cuticle.  That  lining  the 
alimentary  canal  is  no  exception,  and  is  even  in  parts  calcified  to  form 
stout  teeth  and  plates. 

The  stomach  is  divided  into  a  dilated  anterior  or  cardiac  portion 
and  a  smaller,  posterior,  pyloric  portion  (Gr.  pylorus,  a  gate-keeper 
or  durwan).  In  man  and  other  Mammals  the  gullet  enters  the 
stomach  just  after  it  has  passed  through  the  diaphragm  in  a  position 
quite  close  to  the  heart.  Hence  as  anatomy  was  first  studied  in  the 
mammals,  anatomists  came  to  call  the  gullet  end  of  the  stomach  the 
"  cardiac"  end.  Later  the  name  was  continued  in  this  sense  in  de- 
scribing any  stomach.  I  need  not  point  out  that  in  Palinurus  the 
"  cardiac  "  end  of  the  stomach  is  that  furthest  from  the  heart. 

The  chitinous  lining  is  thick.  Its  calcified  portions  are  called 
ossicles.  They  support  three  large  and  two  smaller  teeth,  which  by  the 
action  of  the  muscles  attached  to  the  ossicles  crush  and  tear  the  food. 
The  whole  apparatus  is  commonly  called  the  "  gastric  mill." 

The  gizzard  and  intestine  should  be  removed,  emptied  of  their 
contents  and  boiled  for  a  few  minutes  in  a  solution  of  caustic  potash  or 
soda.  This  will  remove  all  muscular  and  connective  tissue,  leaving 
the  chitinous  structures  only.  Wash  in  water  and  open  with  scissors 
along  the  mid  ventral  line. 

You  will  notice  externally  a  pouch  on  the  dorsal  surface,  between 
the  pyloric  and  cardiac  regions.  Two  white  T  shaped  calcifications  will 
be  seen,  the  legs  of  the  Ts  meeting  at  the  bottom  of  the  pouch.  The 
cross  bars  of  the  Ts  are  placed  transversely  on  the  top  of  the  cardiac 
and  pyloric  walls  of  the  pouch  respectively,  they  may  therefore  be  call- 
ed the  cardiac  and  pyloric  ossicles.  The  tail  of  the  anterior  larger  T  is 
called  the  urocardiac  ossicle  (Gr.  oura,  a  tail);  of  the  posterior  T,  the 
prepyloric  on  account  of  its  position.  These  four  pieces  are  movably 
articulated  with  one  another.  The  prepyloric  ossicle  terminates 
ventrally  in  a  strong  yellow  median  tooth,  which  curves  round  the 
end  of  the  urocardiac  ossicle  where  these  two  legs  of  the  Ts  articulate. 
From  the  outer  ends  of  the  transverse  cardiac  ossicle  a  pterygocar- 
diac  (Gr.  pteryx  pterygos,  a  wing)  ossicle  runs  backwards  and  down- 
wards on  each  side  along  the  margin  of  the  pouch  referred  to  above. 
20 
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From  the  end  of  the  pyloric  ossicle  on  each  side  runs  down  to  meet 
the  pterygocardiac  another  broader  ossicle,  the  zygwardiac  (Gr.  zygon, 
a  yoke  or  crossbar),  the  ventral  portion  of  which  appears  from  the 
interior  of  the  stomach  as  a  rough  file-like  surface  and  in  front 
terminates  in  a  large  curved  yellow  lateral  tooth. 

Below  the  lateral  tooth  on  each  side  is  found  a  small  pointed  tooth 
borne  on  an  ossicle,  the  inner  aspect  of  which  is  setose.  There 
are  many  other  ossicles  or  sclerites  in  the  stomach ,  but  the  above  are 
the  most  important. 

The  transverse  ossicles  are  acted  on  by  muscles  arising  from  the 
carapace  in  front  and  behind,  as  well  as  by  muscles  passing  between 
them,  which  by  their  alternate  action  cause  the  teeth  to  clash 
together  and  again  separate  so  as  to  thoroughly  chew  the  food. 

The  passage  from  the  cardiac  to  the  pyloric  chamber  is  narrowed 
by  lateral  folds  and  a  large  tongue-like  valve  covered  with  hairs  on  the 
ventral  floor  ;  further  back  the  pylorus  is  narrowed  to  a  mere  three- 
rayed  chink  by  the  pushing  in  of  its  roof  and  the  presence 
of  cushions  on  its  sides,  the  whole  being  covered  with  hairs  through 
which  only  very  finely  chewed  food  can  filter.  With  the  pylorus  the 
cuticular  lining  ends,  and  the  food  passes  into  the  mid-gut,  the  only 
part  of  the  canal  lined  with  cells  of  hypoblastic  origin. 

These  cells  are  secretory  in  character  and  continuous  with  those 
lining  the  two  hepatic  ducts  which  are  seen  opening  on  the  floor  of 
the  midgut.  The  large  solid-looking  yellow  liver  is  in  fact  a  tubular 
diverticulum  or  off-shoot  of  the  mid-gut,  which  in  the  earliest  embry- 
onic condition  is  only  a  small  pouch  or  tube  on  each  side,  but  later 
on  branches  into  an  immense  number  of  short  blind  tubes  or  cceca 
(Latin,  blind),  which  being  closely  packed  together  form  the  apparent- 
ly solid  mass  of  the  liver,  or  hepato-pancreas.  The  cells  are  of  two 
kinds,  liver-cells  containing  yellow  oil  globules  and  ferment  cells  which 
produce  the  digestive  secretion. 

The  secretion  is  a  slightly  acid,  yellowish  fluid,  containing  many 
oil-globules,  and  possesses  the  power  of — 

(a)  converting  proteids  into  peptones, 

(b)  turning  starch  into  sugar, 

(c)  emulsifying  fats. 

The  short  mid-gut  is  followed  by  the  straight  hind-gut  or  procto- 
doeum  which  as  already  pointed  out  is  lined  with  cuticle,  which  forms 
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a  number  of  longitudinal  ridges  set  with  small  papillae.  The  hind- 
gut  opens  on  the  ventral  surface  of  the  telson  by  a  longitudinal 
anus. 

The  Excretory  Organs. 

The  nitrogenous  waste  of  the  body  is  got  rid  of  from  the  blood  by 
the  nephridia  (Gr.  nephros,  kidney),  a  pair  of  "  green-glands"  whose 
apertures  we  have  already  seen  on  the  ventral  side  of  the  basal  joints 
of  the  antennae. 

Insert  a  bristle  into  this  opening.  You  will  find  it  enters  a  delicate 
thin  walled  sac  or  bladder,  into  which  the  secreting  portion,  a  coiled 
tube  lined  with  epithelium,  discharges.  The  glands  are  of  a  light 
greenish-yellow  color  and  lie  in  the  extreme  anterior  part  of  the 
head.     The  stomach  should  be  pushed  back  a  little  to  see  them. 

The  Nervous  System. 

After  examining  the  heart,  alimentary  canal  and  reproductive  sys- 
tem, the  gut  should  be  cut  across  about  its  middle  and  each  end 
turned  aside.  The  abdominal  muscles  should  be  carefully  removed, 
when  the  nerve  cord  will  be  exposed  lying  in  the  middle  line  close 
to  the  abdominal  sterna.  The  thoracic  portion  is  enclosed  in  the 
oentral  canal  or  tunnel  formed  by  the  endophragmal  skeleton  which 
should  be  removed  by  forceps  and  scissors.  The  brain  is  seen  in 
front  of  the  oesophagus  close  to  the  origin  of  the  ophthalmites. 

When  compared  with  other  arthropods  the  nervous  system  of 
Palinurus  presents  a  very  interesting  study  with  many  useful  lessons 
on  the  subject  of  development  and  the  origin  of  species. 

In  the  Earthworm  you  have  seen  a  long  nerve  cord  stretching 
throughout  the  length  of  the  body  with  a  small  thickening  in  each 
somite,  which  from  its  likeness  to  a  knot  on  the  cord  is  called  a 
ganglion — Greek  for  a  knot.  You  learned  that  this  cord  and  its  knots 
were  originally  a  pair  placed  side  by  side,  but  have  become  enclosed 
in  a  common  sheath  so  as  to  appear  single.  The  microscope  shows 
that  in  the  worm  the  structure  of  cord  and  knot  is  much  alike,  both 
containing  nerve-cells  and  nerve  fibres,  but  in  different  proportions. 

In  the  Arthropods  we  have  a  specialisation  of  structure  in 
accordance  with  a  differentiation  of  function.  We  have  a  series  of 
ganglia  which  alone  contain  nerve  cells,  the  function  of  which  is  to 
originate  or  translate  nervous  impulses,  while  in  the  connecting  cords 
we   have    only   nerve   fibres    whose    function  is  simply  to  transmit 
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impulses.     Boughly  the  ganglia  may  be  compared    to   the    receivers 
and  batteries  of  a  telegraphic  apparatus,  the  cords,  to  the  wires. 


fisJ 


Fig.  7.— Nbrvous  system  of  Sandhopper. 


If  we  take  one  of  the  lower  Crustacese  such  as  a  Sandhopper,  we 
find  it  has  a  "brain"  or  supra-ce&ophageal  ganglion  to  supply  the 
organs  of  special  sense  in  the  pre-oral  region,  and  in  each  segment 
behind  the  mouth  we  find  a  double  cord  with  double  ganglia  lying 
side  by  side  in  each  somite. 

In  the  higher  Crustacese  we  find  a  pair  of  ganglia  in  each  seg- 
ment, but  they  have  coalesced  to  form  a  median  mass.  The  double 
chain  of  connectives  have  approached  one  another  in  the  middle 
line,  but  a  separation  can  still  be  seen  in  the  cephalo-thoracic  region. 

In  the  Lobster  we  find  a  brain  in  front  of  the  gullet ;  two  com- 
missural nerves  pass  back  on  each  side  of  the  gullet  to  join  a  large 
ganglionic  mass  which  we  find  is  the  united  ganglia  of  the  mandi- 
bular, both  maxillary,  and  the  three  maxillipedary  somites  and 
supplies  all  six  pair  of  jaws  and  foot-jaws  with  nerves.  A  double 
nerve  commissure  runs  backwards  to  unite  five  other  ganglia  one 
for  each  of  the  posterior  five  somites  of  the  thorax,  and  supply  the 
five  pair  of  walking  legs. 

In  the  abdomen  we  find  six  ganglia,  one  for  each  somite.  The  cord 
joining  them  requires  very  careful  examination  to  discover  it  is 
really  a  pair  of  strands. 
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In  Palinurus  the  concentration  is  still  further   marked.      The  brain 
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Fig.  8.— Nervous  system  of 

PALINURUS. 


Fig.  9.—  Nervous  system  of  palindrus  in*  bitu. 

0  =  Ophthalmic  nerve. 

1  =  Antennulary      „ 

II  =  Antennary         „ 

III  =  Mandibulary     „ 

IV  to  XIX  =  Nerves  to  Segments. 
BR      =  Brain. 

t         =  Thoracic  ganglion. 

a  v  N  =  Anterior  visceral  nerve. 

AN     =  Median  root  of  anterior  visceral  nerve  or  azy 

gos  nerve. 
A  o  c  =  Anterior  oesophageal  commissure. 
Loc  =  Circum  oesophageal  ,, 

p  o  c  =   Post-cesophageal  M 

T  A  c  =  Thoracico  abdominal  „ 

p  v  N  =   Posterior  visceral  nerve. 
SA     =  Opening  for  sternal  artery. 
8        =  Stomach     hnrnedasMe. 
G        =  Gut  ) 


or  supra  oesophageal  ganglia  form  a  large  two-lobed  mass  close 
behind  the  eye-stalks.  It  sends  out  three  large  pair  of  nerves,  the 
ophthalmic,  the  antennulary  and  the  antennary  whose  course  is  suffi- 
ciently described  by  their  names.  Posteriorly  it  sends  a  para- 
oesophageal  (Gr.  para,  near,  beside)  commissure  on  each  side  of  the 
gullet  to  join  a  large  elongated  ganglionic  mass  on  the  floor  of  the 
thorax. 
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This  represents  eleven  of  the  post-oral  ganglia,  those  of  the  three 
jaw  somites  and  all  eight  thoracic  somites  united  together  with  little 
indication  of  their  metameric  segmentation  beyond  the  fact  that  the 
nerves  radiate  out  from  it  to  the  eleven  pair  of  appendages.  There  is 
a  large  opening  in  the  centre  of  these  united  ganglia  through  which 
the  sternal  artery  descends  before  it  divides  into  its  anterior  and 
posterior  branches. 

In  the  abdomen  we  find  a  ganglion  for  each  segment,  the  last  sup- 
plying the  telson  and  giving  a  posterior  visceral  nerve  to  the  hind-gut. 

In  front,  the  stomach  is  supplied  by  an  anterior  viscerul  nerve 
which  arises  by  three  roots, — a  median  one  from  the  posterior 
surface  of  the  brain,  and  two  which  arise,  one  on  each  side  from  the 
para-cesophageal  connectives  and  run  transversely  in  to  meet  one 
another  and  the  median  root  and  so  form  the  visceral  nerve.  The 
lateral  roots  of  the  nerve  meeting  in  front  of  the  gullet  are  sometimes 
called  the  anterior  commissure.  Behind  the  gullet  and  in  front  of  the 
thoracic  ganglicn  is  another  transverse  commissure,  called  the  pos- 
terior. 

In  the  Crabs,  which  are  a   higher   race  than  Palinurus,  we  find  a 

still  further  concentration 
of  the  nerves,  all  seventeen 
post-oral  ganglia  being 
united  into  a  large  central 
mass  from  which  the 
nerves  radiate  like  the 
spokes  of  a  wheel. 

In  the  very  young  Pali- 
nurus we  find  the  nerve 
cord  double  and  the  tho- 
racic ganglia  separate,  and 
it  is  only  as  development 
proceeds  that  they  amal- 
gamate. Later  when  you 
study  the  Mosquito  you  will 
have  a  beautiful  instance  of 
a  similar  coalescence  of  the 
ganglia     which     you      can 


*#. 


lo 


Wig,  i.0.— Nervous  svsteu  ov  a  crab. 

Some  crabs  have  no  hole  in  the  large  gaugliou,  the 
sternal  artery  passlnar  to  one  sUe. 
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actually  see  take  place,  the  separate  thoracic  ganglia  of  the  larva, 
rapidly  closing  up  and  amalgamating  in  the  pupa  in  the  course  of  a 
few  hours. 

We  have  now  learned  that  in  the  course  of  development  of  the 
individual  Palinurus,  the  separate  ganglia  of  the  somites  of  the  larva 
coalesce  to  form  the  large  ganglion  of  the  adult.  We  have  also  seen 
that  in  the  "  lower  "  earlier  or  more  primitive  type  of  Crustacean 
like  the  Sand-hopper  the  ganglia  of  each  somite  are  separate  and 
paired  as  is  also  the  connecting  cord.  We  have  in  the  higher  Lobster 
a  further  degree  of  concentration,  the  six  ganglia  behind  the  mouth 
having  coalesced.  In  the  Prawn,  Palajmon,  we  have  a  stage  inter- 
mediate between  the  Lobster  and  Palinurus,  as  the  ganglia  of  the 
post-oral  somites  of  the  cephalo-thorax  have  all  united,  but  the  union 
is  indicated  by  distinct  indentations.  Then  above  Palinurus  we  have 
in  the  Crab  all  seventeen  post-oral  ganglia  united  into  a  single  mass 
with  practically  no  indication  of  metamerism  though  in  the  larva  it  is 
distinct. 

Now  in  Mr.  Darwin's  theory  of  the  origin  of  species  it  is  assumed 
that  the  higher  types  such  as  the  Crabs  have  developed  through  past 
ages  by  a  succession  of  stages  through  ancestors  resembling  or  common 
to  such  lower  animals  as  Palinurus,  Prawn,  Lobster  and  Sand- 
hopper.  In  seeking  to  explain  the  origin  of  any  species  you  will  be 
greatly  helped  by  the  rule  of  which  we  have  now  seen  an  excellent 
example,  that  the  course  of  the  devel  >pment  of  an  individual  from  the  egg 
through  its  embryonic  or  larval  stages  up  to  that  of  the.  adult  is  an  epitome 
of  and  furnishes  a  clue  to  the  history  of  the  development  of  the  species. 

The  Reproductive  Organs. 

These  have  been  already  described  with  the  topographical 
anatomy  of  the  cephalo-thorax.  It  should  be  further  noted  that  the 
gonads  are  hollow  organs  continuous  with  their  ducts.  You  have 
seen  in  the  Earthworm,  Frog  and  Rabbit  types  that  the  ova  are  dis- 
charged into  the  ccelom  and  taken  thence  to  the  exterior  by  their  ducts. 

You  have  seen  in  Palinurus  the  body-cavity  is  not  lined  with 
epithelium  as  in  these  three  types,  but  is  continuous  with  the  cavity  of 
the  blood-vessels.  It  is  therefore  not  homologous  with  the  ccelom,  and 
may  be  called  the  hcemocosle  (Gr.  haima,  blood,  koiloma,  a  cavity). 


386  JOURNAL,  BOMB  A  Y  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 

The  homologue  of  the  coelom  in  Palinurus  is  to  be  found  in  the 
cavity  of  the  gonads  and  of  the  green  glands. 

In  some  of  the  segmented  worms,  we  find  the  nephridia  utilised 
for  the  discharge  of  the  generative  products,  ova  and  spermatozoa. 
It  is  a  characteristic  of  coelomate  animals  that  both  the  renal  and 
reproductive  organs  are  derived  from  the  epithelium  of  the  coelom. 

It  is  therefore  not  surprising,  when  we  find  such  distinct  evi- 
dence of  serial  homology  between  the  gonads  and  nephridia  in  the 
sea  worms,  to  find  a  certain  homology  between  the  green  glands  and 
the  gonads  of  Palinurus,  such  as  their  cavities  representing  the  coelom 
and  their  ducts  opening  in  homologous  situations,  the  basal  joints 
of  appendages. 

Development. 
The  female  lays  an  enormous  number  of  coral-colored  eggs,  pro- 
bably about  a  lakh  each  season.  The  egg  is  a  single  large  celi  con- 
tainino-  in  addition  to  its  nucleus  and  nucleolus  a  large  amount  of 
yolk  granules.  After  fertilisation  by  the  spermatozoon,  segmen- 
tation commences.  In  many  animals  segmentation  begins  by  the 
complete  division  of  the  cell  including  the  yolk  into  two  new  cells. 
This  is  known  as  complete  division. 

In  Palinurus  as  in  most  Arthropods  segmentation  is  incomplete. 
The  nucleus  divides  and  subdivides  repeatedly  till  we  have  a  large 
number  of  nuclei,  the  cytoplasm  and  yolk  not  being  divided  up  into 
cells.  These  nuclei  all  approach  the  surface,  and  later  with  the 
protoplasm  around  them  give  rise  to  a  germinal  layer  of  cells 
surrounding  the  yolk.  This  central  yolk  forms  a  number  of  cones 
the  base  of  each  being  applied  to  the  inner  aspect  of  a  germinal  cell. 
The  whole  embryo  is  now  a  hollow  bag,  formed  of  a  single  layer 
of  cells  known  as  the  blastoderm  (Gr.  blaste,  a  bud,  sprout  or  devel- 
opment, derma,  a  skin  or  layer)  its  cavity  stuffed  with  nutrient 
material. 

At  one  pole  of  the  blastoderm  an  oval  patch,  the  germinal  disc  is 
formed  by  a  thickening  of  the  layer  of  cells.  At  one  end  of  the 
disc  a  pitting  or  dimpling  takes  place  and  gradually  deepens  to  form 
a  small  wide-mouthed  pouch.  This  stage  is  known  as  the  gastrula, 
(Latin,  a  little  belly)  and  may  be  illustrated  by  pressing  in  one  pole 
of  a    soft  tennis  ball. 
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This  pouch,  the  primitive  gut  or  archenteron  (Gr.  arche,  origin, 
primitive  state,  enteron,  gut)  continues  to  deepen  and  its  mouth  to 
contract  till  we  get  a  completely  closed  sac. 

The  cells  lining  the  primitive  gut  are  known  as  the  hypoblast  or 
endoderm  (Gr.  hypo,  under,  endo,  inner).  The  remaining  cells  of  the 
blastoderm  are  the  epiblast  or  epiderm  (Gr.  epi,  above)  from  which  is 
eventually  developed  the  epidermis  of  the  integument,  of  the  fore-gut, 
of  the  hind -gut  and  the  nerve  system.  A  mass  of  cells  appears  between 
the  hypoblast  and  epiblast  near  the  blastopore,  probably  derived  from 
the  former  ;  from  it  the  muscles,  connective  tissues,  heart,  vessels  and 
reproductive  organs  are  developed.  It  is  called  the  mesoblast  (Gr. 
mesos,  middle). 

In  front  of  the  blastopore,  before  it  closes  an  elevation  appears 
which  lengthens  in  a  forward  direction.  This  is  the  rudimentary 
abdomen.  In  front  of  this  again  a  pair  of  flatter  elevations  appear 
one  on  each  side  of  the  middle  line  called  the  head  lobes.  A  median 
linear  depression  appears  on  the  surface  of  the  epiblast  between 
these  three  elevations.  Near  its  centre  the  groove  deepens  into  a 
tubular  ingrowth,  the  stomodamm,  as  already  described.  The 
primitive  hind-gut  arises  in  a  similar  manner  on  the  abdominal 
papilla.  A  considerable  time  elapses  before  the  partitions  between 
the  three  portions  of  the  gut  disappear.  The  appendages  appear  as 
symmetrical  pairs  of  buds  of  the  epiblast  and  mesoblast.  Those  of  the 
antennules,  antennae  and  mandibles  appear  early.  The  eyestalks 
appear  later  as  outgrowths  of  the  head  lobes. 

The  epiblast  on  each  side  of  the  median  ventral  groove  thickens 
in  two  longitudinal  strands  to  form  the  double  nerve  chain,  which 
later  severs  its  connection  with  the  tegumentary  epiderm. 

The  eggs  of  many  Crustacete,  for  instance  Penaeus,  one  of  the 
Prawns,  are  hatched  in  an  elementary  stage  with  only  the  three 
anterior  pair  of  appendages,  which  become  very  large  and  are 
used  in  swimming.  This  is  known  as  the  Nauplius  stage.  In 
Palinurus  as  in  Lobsters,  Crayfish,  the  Prawn,  Palannon  and  most  of 
the    other    Macrura   (Gr.   longtails)  this  stage  is   passed  inside  the 

egg- 

Owing  to  the  fact  that  the  larvae    of  Palinurus  are   inhabitants  of 
the  open  sea,    the   full  course  of  their   development    has   not  been 
21 
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studied.  Only  recently  it  has  been  recognised  that  the  little  Phyl- 
losoma  (Gr.  phyllon,  a  leaf,  soma,  body)  is  the  larva  ofPalimirus  or 
its  near  relatives.  These  larvae  were  formerly  thought  to  be  a 
separate  genus  and  are  popularly  known  as  "  Glass-Crabs." 


Fig.  11.— Phyllosomh. 
A     =  Antennule. 
A  a  =  Antenna. 
E     =  Eye. 
L  a  =  Labrutn. 
M     =  Mandible. 
L  i  =  Liver. 
6     =  Gut. 

Both  the  scientific  and  popular  names  are  very  descriptive,  as  the 
animal  is  extremely  flattened  and  the  greater  part  of  its  body 
consists   of  two    large    transparent    discs   resembling   small    watch 

glasses. 

These  discs  represent  the  carapace.  The  anterior  corresponding 
to  the  cephalic  portion,  is  oval  or  nearly  circular  and  covers 
the  stomach,  liver  and  head  appendages.  The  posterior  is  the 
thoracic  region :  it  contains  the  heart  and  intestine,  and  bears  the  eight 
thoracic  appendages,  which  it  is  interesting  to  note  have  both 
endopodite  and  exopodite  at  this  stage.  In  earlier  specimens  the 
first  maxilliped  and  last  walking  leg  are  rudimentary.  The  junction 
of  the  two  discs  is  the  cervical  groove  in  which  the  scaphognathite 
can  be  seen  moving. 


PALINURUS  OR  THE  SPINY  LOBSTER  OF  BOMBAY.  389 

The  eyestalks  are  of  great  length;  they,  the  antennules,  and  the 
antennae  are  all  borne  on  the  anterior  margin  of  the  carapace. 
You  will  note  the  gradual  shifting  of  the  position  of  the  eyes 
from  the  ventral  surface  of  the  embryo  in  the  egg  to  the  an- 
terior margin  in  the  phyllosome  and  finally  to  the  dorsal  surface 
of  the  adult. 

The  liver  can  be  seen  through  the  transparent  disc  as  a  more  or 
less  branched  diverticulum  of  the  mid-gut. 

The  abdomen  is  very  small,  and  you  can  see  six  pair  of  small 
appendages,  the  pair  of  the  first  somite  disappearing  before  the  adult 
condition  is  reached.  In  most  phyllosomes  the  posterior  margin  of 
the    hinder  disc  is  notched  to  receive  the  abdomen. 

The  nerve  cord  is  double  ;  in  the  specimen  sketched  there  were 
six  distinct  thoracic  ganglia.  The  reproductive  organs  cannot  be 
recognised. 

The  phyllosome  stage  lasts  a  month  or  two,  during  which  time  it 
moults  about  four  times  ;  at  the  last  moult  the  discs  exchange  for  a 
carapace  of  the  adult  pattern. 

The  phyllosomes  sketched  should  not  as  yet  be  definitely  regarded 
as  those  of  the  species  or  perhaps  the  genus  described.  The 
phyllosomes  of  the  various  members  of  the  family  have  not  yet 
been  differentiated. 
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CONTRIBUTIONS  TO  THE  FLORA  OF  NORTH 

COIMBATORE. 

(FROM   MATERIALS    SUPPLIED   BY   C.    E.    C.    FISCHER,    I.F.S.) 

BY 

E.  Blatter,  s.j. 
( With  a  Map— Plate  A.) 
Mr.  C.  E.  C.  Fischer  is  known  to  the  readers  of  our  Journal  by 
his  valuable  "  Notes  on  the  Flora  of  Northern  Ganjam3"  in  which  he 
gave  us  a  list  of  over  800  indigenous  plants.  Early  in  1905  he  was 
transferred  to  Coimbatore.  Here  he  made  an  extensive  collection 
of  plants  in  the  northern  part  of  that  District  and  gathered  notes  on 
the  elevation  and  flowering  time  of  the  single  species.  It  is  to  be 
regretted  that,  in  April  1907,  he  was  called  to  Dehra  Dun  to  replace 
temporarily  Mr.  Stebbing  as  Professor  of  Entomology.  Before 
leaving  Coimbatore,  Mr.  Fischer  offered  me  his  notes,  with  the 
intention  of  giving  me  further  materials  towards  the  elucidation 
of  the  relations  between  flowering  season  and  climate.  I  shall,  with 
pleasure,  make  use  of  his  notes  ;  but  I  have  been  considering,  at 
the  same  time,  what  Hooker  and  Thomson  complained  of  half  a 
century  ago  :  "  We  have  long  deplored  the  defective  geographical 
nomenclature  adopted  in  almost  every  work  treating  of  the  Natural 
History  of  India,  and  the  fact  that  '  E.  Ind.'  or  '  Ind.  Or.'  is  con- 
sidered in  most  cases  sufficiently  definite  information  as  to  the  native 
place  of  any  production  found  between  Ceylon  and  Tibet,  or  Cabul 
and  Singapore.2  '  This  important  defect  has  been  remedied  to  some 
extent  during  the  last  30  years,  but,  still,  our  information  with  regard 
to  the  exact  distribution  of  the  different  species  in  India  is  far  from 
being  complete  ;  and  it  is  especially  the  Deccan  of  which  so  little 
is  known  in  this  respect  that  it  is  impossible  to  describe  the  limits  and 
botanical  characters  of  the  sub-regions  in  a  satisfactory  way.3  In 
order  to  contribute  a  little  to  our  knowledge  in  this  direction,  I  asked 
the  Editors  of  our  Journal  to  publish  the  whole,  though  incomplete, 

1  Cf.  Vol.  XV.,  p.  537  ;  Vol.  XVI,  p.  473. 

2  J.  D.  Hooker  and  Thomas  Thomson  :  Flora  Indica,  Introductory  Essay,  p.  2,  (1S55). 

3  •'  Deccan  "  is  taken  in  a  very  broad  sense,  as  laid  down  by  J.  D.  Hooker  in  his  sketch 
of  the  Flora  of  British  India,  i.e.,  "  the  whole  comparatively  dry  elevated  table-laud  of  the 
Peninsula  east  of  Malabar  and  South  of  the  Gangetic  and  Indus  Plains,  together  with,  as  a 
sub-region,  the  low-lying  strip  of  coast   land  extending  from  Orissa  to  Tinnevelly,  known 

the  Coromandel  Coast.'' — Cf.  Imperial  Gazetteer,  Vol.  I,  new  edition,  p.  136. 
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catalogue  of  the  plants  of  Coimbatore ;  and  I  feel  confidentthat  it 
will  be  welcome  to  many  botanists,  and  especially  to  those  that  intend 
to  compile  a  regional  Flora.  Northern  Coimbatore  covers  a  com- 
paratively small  area,  and  besides,  the  notes  on  elevation  and  flower- 
ing time  are,  perhaps,  the  first  contribution  from  that  country. 

The  history  of  the  botanical  exploration  of  Coimbatore  can  be  told 
in  a  few  words.  As  far  as  we  know  it  has  never  been  examined 
systematically,  and  if  Coimbatore  is  mentioned  sometimes  in  a  few 
works  on  Indian  plants  as  a  place  in  which  a  species  has  been  found, 
it  was  done  quite  incidentally.  The  first  that  paid  some  attention  to 
the  vegetation  of  that  country  is  Dr.  F.  Buchanan1,  a  medical  officer 
of  the  Bengal  Army.  In  1800  and  1801  he  made,  under  the  orders  of 
the  Marquis  of  Wellesley,  a  journey  from  Madras  through  the  coun- 
tries of  Mysore,  Canara,  and  Malabar,  "  with  the  express  purpose," 
as  he  says  himself,  "  of  investigating  the  state  of  agriculture,  arts, 
and  commerce,  the  religion,  manners,  and  customs,  the  history,  natural 
and  civil,  and  antiquities."  His  tour  brought  him  also  to  Coim- 
batore, but  only  to  the  southern  and  central  parts.  His  diary  contains 
much  information  on  the  agricultural  products  of  the  country  and  some 
notes  on  its  forests  2.  Similarly  the  "  more  unknown"  plants  received 
his  attention.  "I  transmitted,"  he  says,  "  a  considerable  number  of 
seeds  to  Dr.  Roxburgh3,  and  made  a  collection  of  descriptions  and 
drawings  of  the  more  unkuown  plants.  These  last  it  was  my  inten- 
tion to  have  published  with  this  work  ;  but  the  booksellers  declining 
to  incur  the  necessary  expense,  I  have  given  them  to  my  friend  Dr. 
James  Edward  Smith4,  who,  I  hope,  will  publish  somo  part  in  his 
Exotic  Botany5.  I  need  hardly  mention  that  the  Herbaria  of  N. 
Wallich,  a  medical  officer  of  the  Bengal  Army,  and  of  R.  Wight  of 
the  Madras  Medical  Service,  contain  specimens  collected  in  Coim- 
batore.   The  latter  resided  for  a  long  time  at  Coimbatore  as  Superin- 

1  Cf.  Francis  Buchanan  :  A  journey  from  Madras  through  the  countries  of  Mysore, 
Canara,  and  Malabar.    London,  1807. 

■  F.  Buchanan,  1.  c.  Vol.  II,  chapters  IX,  X. 

3  William  Roxburgh,  who  had  come  out  to  India  in  the  medical  service  of  the  Ea9t 
India  Company,  had  been  removed  from  Samulcottah  to  Calcutta  in  the  autumn  of  1793 
where  he  was  in  charge  of  the  botanic  garden  till  1814. 

*  Sir  James  Edward  Smith  is  known  as  the  purchaser  of  the  collections  and  library  of 
Linnseus  and  the  founder  of  the  Linnean  Society  in  1788.  I  am  not  able  to  ascertain 
whether  Roxburgh's  collection  of  descriptions  and  drawings  has  ever  been  published  by 
Smith. 

5  F.  Buchanan,  1.  c.  Vol.  I,  Introduction,  p.  XIII. 
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tenclent  of  the  Government  Cotton  plantations.  In  1861,  Hugh 
Cleghorn,  Conservator  of  Forests  of  the  Madras  Presidency,  published 
"  The  Forests  and  Gardens  of  South  India."  The  book  is  "  simply  a 
compilation  of  papers,  commencing  with  three  annual  reports,  which 
indicate  the  progress  of  the  (forest)  department,  and  which  are 
followed  by  a  memorandum  on  Kumari, — an  injurious  practice,  which 
destroys  vast  quantities  of  the  most  valuable  timber, — and  by  other 
memoranda  bearing  more  or  less  on  the  subject  of  Indian  forests.1  " 
On  page  123,  Cleghorn  gives  the  "  Rules  for  the  preservation  of 
jungles  in  the  District  of  Coimbatore  "  and,  later  on,  he  adds  the 
report  on  the  Madras  Exhibition  of  timbers  and  ornamental  woods, 
in  which  we  find  the  following  relating  to  Coimbatore  :  "  The  collec- 
tion from  Coimbatore,  Kistna  Maramut  supt.  exhibitor,  consists  of 
34  specimens,  about  13  inches  long,  with  a  cross  section  of  3  inches 
square.  Great  pains  appear  to  have  been  taken  in  the  preparation  of 
these  samples,  and  in  the  determination  of  the  names.  Almost  all 
the  trees  best  known  and  most  highly  valued  in  this  part  of  India  are 
represented  in  this  collection.2"  In  1858,  Cleghorn  with  several 
friends  undertook  an  "  Expedition  to  the  higher  ranges  of  the 
Anamalai  Hills  "  of  Coimbatore.  A  very  instructive  description  of 
the  tour,  with  special  reference  to  the  botanical  features  of  the  country, 
was  read  by  Cleghorn  to  the  Royal  Society  of  Edinburgh,  the  29th 
April  1861.3  "The  ferns  of  Southern  India"  by  R.  H. 
Beddome,  Conservator  of  Forests  of  Madras,  and  "  The  Flora  Sylvatica 
of  Southern  India"  by  the  same  author,  are  well-known  contributions 
to  the  Flora  of  the  Madras  Presidency. 

In  order  to  understand  the  composition  and  character  of  the  Flora, 
we  now  proceed  to  give  the  physical  and  meteorological  features  of  the 
District.4  Coimbatore  is  situated  between  10°  14'  and  12°  19'  N. 
Lat.,  and  76°  35'  and  78°  14'  E.  Long.,  its  area  being  7,860  square 
miles.  It  is  bounded  on  the  north  by  the  territory  of  Mysore  and  the 
river  Cauvery,  on  the  east  by  the  Cauvery,  which  divides  it  through- 
out  its    whole    extent  from    Salem,  on  the  south  by  the    District    of 

1  Hugh  Cleghorn,  the  Forest  and  Gardens  of  South  India.    London,  1861,  p.  XI. 

2  Cleghorn,  1.  c„  p.  249. 

3  Transactions  of  the  Koy.  Soc.  of  Edinb.,  Vol.  XXII. 

4  Cf.  Pharoah  &  Co.  :  A  Gazetteer  of  Southern  India,  Madras,  1855.  Madras 
District  Gazetteers,  Coimbatore,  Vol.  II,  Madras,  1905.  H.  F.  Blanford  :  The  Climate  and 
Weather  of  India,  Leylou  and  Burma,  London,  1889. 
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Madura  and  the  State  of  Travancore,  on  the  west  by  the  Nilgiris, 
Malabar  District,  and  the  State  of  Cochin.  The  northern  portion  of 
the  District  forms  an  elevated  table-land,  separated  from  the  Mysore 
plateau  by  the  Biligiri-Rangan  and  other  hill  ranges.  It  has  a 
northerly  slope,  and  presents  throughout  an  undulating  surface,  with 
an  average  elevation  of  2,500  feet  above  the  rest  of  the  District.  The 
Biligiri-Rangan  hills  consist  of  a  double  range,  with  ridges  rising  to 
5,000  feet  and.  more  in  height,  one  even  reaching  5,973  feet.  The 
two  ranges  are  separated  by  a  valley  4,000  feet  above  the  sea.  It  is 
filled  with  heavy  forest  and  high  grass.  From  here,  two  passes,  the 
Hassania  and  Burghur  ghats,  lead  into  the  low  country.  The  plain  is 
slightly  undulating  and  sloping  eastwards  from  the  town  of  Coim- 
batore  (1,431  feet  above  the  sea)  to  Karur  (380  feet).1  On  the 
western  boundary  of  the  District  lie  the  Nilgiris.  The  most  con- 
spicuous point  is  Lambtan's  Peak,  a  narrow  ridge  5,000  feet  high. 
Next  to  these  is  the  Anamalai  range,  in  the  southern  part  of  the 
district.  The  principal  rivers  watering  this  District  are  the  Cauvery, 
the  Bhavani,  the  Noyil,  and  the  Amravati.  The  Cauvery  has  its  source 
near  Mercara  in  Coorg,  and  after  passing  the  Eastern  Ghats,  runs  for 
180  miles  along  the  eastern  frontier  of  the  District.  Nearly  the 
whole  year  it  supplies  the  neighbouring  country  with  plenty  of  water 
for  the  purpose  of  cultivation  by  irrigation.  It  deposits,  besides,  a 
rich  fertile  clay,  formed  from  the  felspar  which  predominates  in  the 
granites  of  the  south,  and  intermixed  with  decomposed  calcareous 
conglomerate.  The  other  rivers  are  tributaries  of  the  Cauvery,  as  are 
also  the  numerous  jungle  streams  and  hill  watercourses,  which  have 
their  sources  generally  amongst  the  western  mountains.  A  great 
number  of  lakes  or  tanks,  with  numerous  canals  given  off  from  the 
different  rivers,  help  to  increase  the  growth  of  vegetation. 

The  soils  of  the  District  are  chiefly  a  rich  red  soil  mixed  with 
sand  and  a  kind  of  agglutinated  conglomerate,  and  a  red  soil  mixed 
with  gravel,  the  gravel  consisting  almost  entirely  of  small  pieces  of 
quartz  and  small-grained  granite  ;  sometimes  it  is  mixed  with  a  con- 
siderable portion  of  sand.  These  soils  do  not  usually  retain  their 
moisture  for  a  long  time,  and  vary  much  in  depth  ;  the  underlying- 
rock  is  nearly  always  granitic,  and  is  in  some  places  very  near  the 
surface,  whereas  in  other  places  the  soil  reaches  to  a  depth  of  from  20 

1     Imperial  Gazetteer,  I.  ed. 
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to  25  feet.  A  third  soil  consists  almost  entirely  of  sand  and  gravel  ; 
whereas  a  fourth  kind,  the  so-called  cotton-soil,  is  a  black  alluvial  clay 
which  retains  moisture  for  a  long  time,  and  has,  besides,  the  power  of 
absorbing  moisture  from  the  atmosphere. 

It  is  to  be  regretted  that  Indian  Botanists,  on  the  whole,  paid  very 
little  attention  to  the  relations  which  exist  between  the  vegetation  of 
the  various  regions  and  its  edaphic  conditions.  The  consequence  is 
that  we  are  not  able,  as  yet,  to  say  how  the  different  soils  influence 
and  modify  physically  and  chemically  the  Floras  of  various  areas  in 
the  Tropics.  Kurz1  and  Brandis2  made  a  start  in  India,  but  theirs 
are  the  only  contributions  in  this  direction  as  far  as  I  know3. 

The  climate  of  Coimbatore  differs  in  many  respects  from  that  of 
the  neighbouring  countries.  Before  we  are  going  to  describe  it  in 
detail,  we  shall  give  a  table  showing  the  average  rainfall  in  that  part 
of  the  District,  which  has  been  visited  by  Mr.  Fischer.  It  is  shown 
on  the  map  as  lying  north  of  the  line  drawn  from  near  Mettapalayam 
across  the  country  to  the  boundary  line  between  Madura  and  Trichino- 
poli,  including  also  a  small  part  of  the  Nilgiris  with  the  two  elevations 
marked  as  4,000'  and  5,000'  {vide  Plate  A). 

Average  Eainfall  (1870 — 1903)  in  inches. 
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1-03 

31-29 

Satyamangalam  . . 

0-4-1 

0-47 

0-53 

1-65 

3'45 

1-53 

Ml 

2-30 

3-98 

7-25 

4-60 

0-93 

28-24 

Talavadi   .. 

0-18 

0-13 

0-76 

2-94 

5-61 

1-57 

1-28 

2-07 

5-81 

6'49 

3-80 

1-26 

31-  9» 

Bhavani    .. 

0-15 

0-37 

068 

3-08 

3-56 

1-87 

1-99 

3-45 

4-48 

fi-2  9 

3-90 

1*15 

29-97 

Erode 

0  09 

0-12 

0'45 

2  07 

3-70 

1-57 

1-09 

3-58 

14-1 

6-10 

3*73 

1-24 

28-50 

Karur 

0-16 

0-19 

0-23 

1-41 

3-45 

1-35 

0-47 

3-22 

4-10 

6-18 

3-67 

1-47 

26-40 

Koilegal    . . 

0-15 

0-17 

0-80 

1-96 

5-69 

2-38 

2-26 

4-47 

6-49 

7-23 

2-80 

0-6S 

35-06 

Palladani   .. 

0'22 

0-39 

0*46 

1-58 

2-89 

0-81 

036 

1-03 

2-14 

C-07 

3-70 

1*18 

20-86 

Total  Average     .. 

0-21 

0-27 

0-58 

1-99 

3-98 

1-59 

1-35 

2-90 

4-61 

6-63 

3-76 

IMS 

29-02 

1  S.  Kurz:  Preliminary  report  on  the  forest  and  other  vegetation  of  Pegu,  Calcutta,  1875. 
cf.  al=o :  S.  Kurz  :  Forest  Flora  of  British  Burma. 

2  D.  Brandis  :  Die  Familie  der  Dipterocarpaceen   und   ihre   geographische  Verbreitung. 
Sitzungsbericht  d.  niederrhein,  Gesellsch.  fUr  Natur-und  Heilkunde  zu  Bonn,  1896. 

3  We  mnst,  of  course,  not  forget  the  work  done  by  the  Agricultural  Department  by  ex- 
perimenting on  and  analysing  the  soils  in  many  parts  of  India,  and  there  is  no  doubt  that  it 
will  prove  useful  also  for  our  purpose ;  but  it  has,  naturally,  been  carried  on  with  special  re- 
ference to  the  agricultural  products  only,  and  the  results  have  not  been  applied  as  yet  to 
the  wild-growing  plants. 

4  District  Gazetteers,  Coimbatore,  Vol.  II,  1905. 
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Plate  A. 
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Coimbatore  is  remarkable  for  the  comparatively  cool  winds  which 
blow  across  it  from  the  west  between  May  and  October.  The 
summer  monsoon  brings  its  rain  to  Malabar,  and  up  to  the  range 
of  hills  separating  that  District  from  Coimbatore  ;  but  there  it  stops, 
a  cold  damp  wind  with  very  little  rain  blowing  during  the  monsoon 
months  over  the  plains  of  Coimbatore.  Thus  after  the  hot  months  of 
March  and  April,  the  temperature  suddenly  falls,  and  remains  low  till 
October.1  The  winter  monsoon  commonly  commences  about  the 
middle  of  October.  The  rains  then  swell  the  rivers,  and  the  tanks 
and  low  grounds  of  the  District  receive  their  great  annual  supply  of 
water.  The  end  of  December,  when  the  winter  monsoon  rains  are 
over,  is  the  coldest  season  in  the  year,  the  range  of  the  thermometer 
being  from  62°  to  80°,  sometimes   as  low  as  55°. 

As  there  are  no  meteorological  data  on  temperature,  humidity,  and 
clouds  of  North  Coimbatore  at  my  disposal,  I  shall  give  a  climatic 
table  of  the  town  of  Coimbatore  (1,348  feet  above  sea  level).  I  have 
been  told  by  Mr.  Fischer  that  the  meteorological  conditions  of  that 
place  prevail  practically  throughout  the  area  east  and  south  of  the 
Bhavani  river. 


Temperature. 

(A 

■3 
..-I 

a 

Clouil. 

Rainfall. 

Mean 

Mean 
Max. 

Mean 
Min. 

M.  Range. 

Inches. 

Daily.    Monthly. 

Days. 

January 

74 

87 

64 

23 

34 

59 

3  4 

0-3 

1 

February 

77 

92 

65 

,7 

37 

52 

2-4 

O'l 

1 

March 

81 

97 

70 

27 

36 

54 

2-9 

0-6 

3 

April 

83 

98 

74 

24 

32 

5S 

4-2 

1-8 

4 

May 

81 

95 

74 

21 

32 

65 

5-4 

2-6 

10 

78 

90 

52 

18 

28 

71 

6-6 

1-8 

77 

89 

» 

18 

23 

72 

6-5 

1-3 

9 

August 

77 

88 

71 

17 

25 

73 

6-1 

1-2 

8 

September 

77 

90 

71 

19 

26 

71 

5-7 

1-2 

6 

October 

77 

88 

71 

17 

26 

75 

6-3 

57 

15 

November    .. 

76 

86 

69 

17 

27 

74 

6-1 

3-4 

13 

December 

74 

85 

66 

19 

31 

68 

4'9 

1-1 

6 

Year 

78 

•• 

•• 

" 

■• 

66 

5-0 

21- 

85 

*     Imperial  Gazetteer,  Coimbatore,!.  ed. 
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A  comparison  of  the  meteorological  conditions  of  Coimbatore  with 
the  flowering  season  of  its  Flora  leads  us  to  the  same  results  we  arrived 
at  in  Vol.  XVI  J.  of  this  Journal.  The  following  table  will  show  the 
flowering  times  of  the  woody  as  well  as  the  herbaceous  plants  for 
the  different  months,  the  monthly  rainfall  of  North  Coimbatore,  and 
the  temperature  and  humidity  of  Coimbatore  Town. 


Jan.        Feb.  March 


April, 


May.  June.   July.    Aug. 


Sept, 


Oct. 


Nov. 


Flowering  times  of 
the  woody  plants. 

Flowering  times  of 
the  herbaceous 
plants        .. 

Rainfall  of  North 
Coimbatore 

Humidity  of  Coim- 
batore Town 

Temperature  of  Co- 
imbatore Town  . . 


49 

116 
0-*l 
59 
74 


42 

89 

0-27 

52 

77 


97 

69 
0'58 

54 
81 


173 

146 

118 

SO 

100 

105 

129 

119 

75 

92 

128 

112 

117 

152 

155 

210 

264 

160 

T99 

3-98 

1'59 

1-35 

2-90 

4-61 

6-63 

3-76 

1-12 

58 

65 

71 

72 

73 

71 

75 

74 

68 

83 

81 

78 

77 

77 

77 

77 

76 

74 

Dec. 


Both  the  woody  and  herbaceous  plants  show  two  maxima  of  flower- 
ing times  :  the  woody  plants,  a  high  maximum  in  the  dry  and  warm 
month  of  April,  and  a  low  maximum  in  October  after  a  season  of 
comparatively  much  rain;  whereas  the  herbaceous  plants  have  a  low 
maximum  in  May  after  a  small  amount  of  rain,  and  a  high  maximum 
after  the  heavy  rains  of  the  winter  monsoon. 

In  the  subjoined  catalogue  the  flowering  season  is  given  according 
to  months.  As  to  elevation,  the  lowest  and  highest  points  at  which  a 
certain  species  was  found  are  usually  given.  In  a  good  many  cases 
only  one  elevation  is  added,  which  means  that  a  plant  has  been  seen 
at  that  point  at  one  occasion  only,  or  several  times  at  approximately 
the  same  elevation. 


Flowering  time. 


Elevation  in  feet. 


1.     Ranunculacea . 

1. 

2. 
3. 

4. 
5. 

Clematis  gouriana,  Roxb. 
„        wightiana,  Wall. 
Naravelia  zeylanica,  DC. 
Thalictrum  javanicum,  Blume 
Ranunculus  diffusus,  DC. 

•  •  • 

r  m  • 

■  •  1 

•  •  • 

11—12 

2—  3 

12 

8 
8 

3,400—5,900 
5,000-5.900 
3,200—4.200 
4,600-5,300 
5,000 
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Flowering  time. 


Elevation  in  feet. 


2.    MagnoUacece. 

6.  Michelia  nilagirica,  Zenk 

3.     Anonacece. 

7.  Polyalthia  cerasoides,  B.  &  H. 

8.  Goniothalamus  wightii,  H.  f.  &  T.   ... 

9.  Anona  squamosa,  L.    ... 

10.  Miliusa  indica,  Lesch.  

11.  Saccopetalum  tomentosum,  H.  f.  &  T. 

4.    Menispermaceoe. 

12.  Tinospora  cordifolia.  Miers.  , 

13.  Cocculus  macrocarpus,  W.  &  A.       ... 

14.  „  laurifolius,  DC , 

15.  ,,  villosus,  DC.  

16.  ,,  legeba,  DC 

17.  Stephania  hernandifoha,  Walp. 

18.  Cissampelos  pareira,  L. 

19.  Pachygone  ovata,  Miers         

5.    Berber!  clacece. 

20.  Berberis  nepalensis,  Spreng 

21.  „        aristata,  DC 

6.     Nymphceacece. 

22.  Nymphaea  lotus,  L 

23.  „  stellata,  Willd.      ... 
34.     Nelumbium  speciosuru,  Willd. 


2—  5 


7.     Papaveraceee. 

25. 

Argemone  mexicana,  L. 

8.     Crucifera. 



1—12 

450—3,600 

26. 

Cardamine  africana,  L. 

9.     Capparidacece. 



11 

5,100 

27. 

Cleome  monophylla,  L. 

•  • •                  •  •  • 

4—10 

2,000—3,600 

28. 

„       aspera,  Koeuig 

♦  *  ■» 

9—10 

600—1,000 

•29. 

„       felina,  L. 

■  ••                  >  •  • 

6—10 

600—2,000 

30. 

„       viscosa,  L 

« ••                 ••* 

5—10 

600—2,500 

31. 

„       chelidonii,  L 

•  •  •                  ■  •  • 

10 

1,000—1,400 

32. 

Gynandropsis  pentaphylla,  DC. 

•  ••                  •  •  • 

5—10 

650—1,400 

33. 

Maerua  ovalifolia  Camb. 

... 

1 

600—  800 

34. 

Cadaba  indica,  Larnk. 

■  •                  •  i  . 

4—12 

650-3000 

35. 

Capparis  spinosa,  L.     ... 

■•■                  ... 

3 

2,900 

36. 

„        grandiflora,  Wall.     ... 

.  «  t-                 ■  •  . 

3—  5 

1,900—4,000 

7 

9—12 

4 


2—11 
3 
3 

11—  2 

10 
5—  8 
4—  8 

12—  1 


2 

4 


7 
12 

4 


3,000—5,000 


2,400—3,600 

5,000 

450—1,300 

3,300—4,200 

2,500—3,600 


2.000—2,800 

3.500—4.500 

4,000—5,000 

600—2,500 

450—  700 

3,700—5,000 

2,800  4  000 

600—3,400 


4,000-4,800 
4,000—5,000 


2,000—3,500 

2,000—3,500 

2.000 
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37. 
38. 
39. 
40. 
41. 


42. 
43. 


44. 
45. 
46. 

47. 


48. 
49. 


50. 
51. 
52. 
53. 
54. 
55. 
56. 


57. 

58. 
59. 


60. 

61. 
62. 


63. 


» 


9.     Oapparidacece — contd. 

Capparis  divaricata,  Lamk.    ... 

grandis,  L. 

sepiaria,  L. 

horrida,  L.     ... 
Crataeva  religiosa,  Forst. 

10.     Vwlacece. 

Viola  serpens,  Wall,  (run  wild) 
Ionidium  suffruticosum,  Ging. 

11.     Bixacece. 

Cochlospermum  gossypium,   DC. 
Scolopia  crenata,  Clos. 
Flacourtia  ramontchi,  L'Herit. 

,,  var.  sapida 

sepiaria,  Roxb.     ... 


12.     Pittosporacece. 

Pittosporum  tetraspermum,  W.  &  A, 
,,  floribundum,  W.  &  A. 

13.    Polygalaceop. 

Polygala  arillata,  Ham. 

persicarisefolia,   DC. 

leptalea,  DC.  

erioptera,  DC.  

elongata,  Klein 

chinensis,  L.  ...         

rosmarinifolia,  W.  &  A. 

14.     Caryophyllacece. 

Cerastium     vulgatum,  L.    var.  glomeratum, 

Thuill. 
Polycarpon  loeflingias,  B.  and  H.  f.  (?) 
Polycarpsea  corymbosa,  Lamk. 

15.    Portulacacece. 

Portulaca  oleracea,  L 

„  „  var.  erecta  ... 

,,  quadrifida,  L 

„  sutfruticosa,  W. 

16.    Elatinacece. 

Bergia  ammannioides,  Roxb.  ...         . 


Flowering  time. 

Elevation  in  feet. 

3—  5 
5 

4—  5 
3.     11 

3 

1,000—3,000 
2,000—3,500 
1,000— 3,400 
2,400—4,000 
600—1,300 

5 
1—12 

5,000—5,700 
500—3,000 

2—  3 

6 

4—  6 

2—10 

12 

2,500—4,000 

3,800 

3,300—4,200 

3,500—4,200 

4,000 

9—10 
5—12 

3,300—4,000 
3,300—4,000 

5—11 
5—11 
4—  5 
4—12 

7 

4—10 

9 

5,000—5,400 
2,000     4,800 
1,800—3.900 
3,000—3.700 
2,000 
1,500—3,600 
4,000-5,000 

11 

5,000—5.700 

7 
4—  1 

2,000 
600—2,200 

4—  7 

10 

5 

5—12 

1,900-3,500 

500 

1,000-2,000 

1,000—2,000 

1 

650 
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Flowering  time. 

ElovfiMon  in  fppf 

i  iiy    >  .  i  1. 1  ■  '  r  l    111    1'.   '    \j 

17.     Uypericaceoe. 

64. 

Hypericum  mysorense,  Heyne 

•  •• 

»•• 

3- 

-  9 

4,600—5.900 

65. 

„            japanicum,  Thunb. 
18.    Dipterocarpacem. 

. 

3 

3,500 

66. 

Shorea  talura,  Roxb 

19.     Mahacew. 

•  •  • 

••■ 

2,600-4,000 

67. 

Malva  parviflora,  L 

•  •  • 

... 

9- 

-10 

3,400—4.200 

68. 

Sida  veronicaefolia,  Lamk. 

•  o. 

... 

3 

1,800—2,300 

69. 

•  „    glutinosa,  Cav.    ... 

•  •• 

.. 

10- 

-11 

•2,000—3,600 

70. 

„    spinosa,  L.            

... 

... 

4- 

-11 

1,000-4,000 

71. 

„     carpinifolia,  L.     ... 

•  •  • 

... 

4- 

-10 

3,000-3,600 

72. 

„     rhombifolia,  L.    ... 

■  •• 

•  •• 

6 

3,700—4,300 

„             „         var.  retusa       ... 

»•• 

•  •• 

11 

3,700—4,300 

73. 

„     cordifolia,  L.         

•  •  > 

•  •• 

7- 

-12 

2,000-3,000 

74. 

Abutilon  indicum,  G-.  Don.    ... 

•  e* 

... 

5 

3,000—3,500 

75. 

„        polyandrum,  Scblecht. 

•  •• 

•  .  . 

12- 

-  2 

2,700-5,000 

76. 

„         graveolens,  W.  &  A.  ... 

..  . 

11- 

-12 

3,500—4,000 

77. 

„         crispum,  Gr.  Don. 

•  •  • 

,  .  , 

9- 

-11 

900—2,600 

78. 

Urena  lobata,  L.          

•  •* 

»  .  a 

10 

3,400—4,000 

79. 

sinuata,  L. 

•  •• 

4- 

-12 

3,400—4,000 

80. 

Pavonia  glechomifolia,  A.  Rich. 

•  •• 

•  •• 

6- 

-11 

1,200—2,200 

81. 

„        zeylanica,  Cav.          ... 

*•• 

... 

6 

2,600 

82. 

„        odorata,  Willd. 

... 

4- 

-  6 

2,500—3,500 

83. 

Decaschistia  crotonifolia,  W.  &  A 

... 

•  •• 

5 

3,300—4,500 

84. 

Hibiscu*  furcatus,  Roxb. 

a.  . 

•  •  • 

8- 

-11 

2,000—4,000 

85. 

„       micranthus,  L. 

... 

*  .  • 

1- 

»11 

900—3,000 

86. 

„      solandra,  L'Herit.     „, 

•  •• 

•  •• 

6- 

-12 

2,000-4,000 

87. 

„       canescens,  Heyne     ... 

#«  . 

a  a. 

4- 

-10 

1,000—1,800 

88. 

„       collinus,  Roxb. 

..  . 

... 

10 

3,000—3,600 

89. 

„      lunariifolius,  Willd.  ... 

... 

-  ■* 

12 

2,600—3,400 

90. 

„       panduraeformis,  Burm. 

... 

•  •• 

11- 

-12 

2,200—3,400 

91. 

„       vitifolius,  L.  ... 

•  .  a 

... 

4- 

-  6 

2,300—3,600 

92. 

„       ficulneus,  L.  ... 

■  a  . 

•  •« 

12- 

-  2 

600—2,500 

93. 

„      rugosus,  Mast. 

•  •• 

a.  ■ 

12 

4,460 

94. 

„      angulosus,    Mast.     var. 

purpu 

reus, 

Thw. 

•  «■• 

... 

11 

5,000 

95. 

Thespesia  macrophylla,  Blume 

..< 

... 

12 

3,000 

96. 

populnea,  Corr. 

... 

... 

5 

550—2,000 

97. 

Kydia  calycina,  Roxb. 

... 

... 

9- 

-10 

3,000—5,000 

98. 

Bombax  malabaricum,  DC.    ... 
20.    Sterculiacem. 

3 

2,000—4,000 

99. 

Sterculia  urens,  Roxb. 

1 

900—3,000 

100. 

„       guttata,  Roxb. 

... 

... 

2 

4,500-5,300 

101. 

Helicteres  isora,  L 

... 

... 

8- 

-11 

1,900—4,000 

102. 

Eriolaena  stocksii,  H.  f.  &  T.  ... 

... 

... 

5- 

-10 

3,000—4,500 

103. 

„        quinquelocularis,  W. 

*»» 

... 

4- 

-  5 

3,000-4,500 

104. 

Melhania  incana,  Heyne 

- 

- 

6- 

-10 

1,200—2,600 
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Flowering  time.  Elevation  in  feet. 


20.     Sterculiacece — contd. 

105.  Melochia  corchorifolia,  L. 

106.  Waltheria  indica,  L.     ... 

107.  Buettneria  herbacea,  Roxb.    .. 

21.  Tiliacece. 

108.  Grewia  laevigata,  Vahl. 

109.  „       heterotricha,  Mast. 

110.  „       populifolia.  Vahl 

111.  „       salvifolia,  Heyne 

112.  ,,       tilisefolia,  Vahl 

113.  „       pilosa,  Lam 

114.  ,.       bracteata  Roth. 

115.  „       villosa,  Willd 

116.  „       abutilifolia,  Juss. 

117.  „       hirsuta,  Vahl „ 

118.  ,.       umbellifera,  Bedd.  ?     ... 

119.  Triumfetta  pilosa,  Roth. 

120.  „  rhoraboidea.  Jacq. 

121.  „  rotundifolia,  Lam. 

122.  Corchorus  olitorius,  L. 

123.  „  trilocularis,  L. 

124.  „  urticsefolius,  W.  &  A. 

125.  ,,  fascicularis,  Lam.  ... 

126.  „  acatangulus,  Lam  ... 

127.  „  tridens,  L.    ... 

128.  Ela3ocai'pus  serratus,  L. 

129.  „  tuberculatus,  Roxb. 

22.  Linacecc. 

130.  Linum  mysorense,  Heyne 

131.  Hugonia  mystax,  L.     ...        ... 

132.  Erythroxylon  monogynum,  Roxb. 

23.     Malpigliiacece. 

133.  Hiptage  madablota,  Gaertn.  ... 

24.     Zygophylluceec. 

134.  Tribulus  terrestris,  L 

25.     Geraniacea. 

135.  Oxalis  corniculata,  L 

136.  „        acetosella,  L.  (run  wild  ?) 

137.  „         violacea.  L.  (run  wild) 

138.  Biophytum  sensitivum,  DC. 

139.  „  veinwardtii,  Walp. 

140.  Impatiens  acaulis,  Am. 

141.  „        balsamina,  L.      .    ... 


10—12 
4—10 
4-11 


10 

5.  10 
11 

4 

6.  10 
4—  6 
4-  9 
6.  10 
4.     10 

5 

10-12 

8—11 

1.     9 

10—11 

1—  8 

10 


11- 
10- 

6. 


-  1 

-  1 
10 


8—11 
3 


11 
6—  9 
4—10 


4—11 


4—10 


4—12 

11 

11 

6 

8—10 

8-11 

8—11.   2 


600— 2,80U 
2,000—4,000 
2,500—3,800 


3,000 
900 
1,000 

2.000 
900 

1,000 
600 

3,300. 

1,100 


4,000—, 
3,000 

600 

600 
1,300 

1,300- 

1,000- 

600- 

4,500- 


42,00U 
—1,500 
2,000 
1,000 
4,000 
-3,800 
—2,400 
-2,000 
—3,800 
-2,700 
1,000 
5.500 
-5,000 
—1,400 
-4,000 
-3,600 
600 
-2,400 
-1,400 
-1,400 
-5,200 
4,200 


4.800—5,600 

900—1,300 

1,500-3,600 


,400—4,2011 


600— 2.00U 


1,000—4,000 
5,000—5,700 
5,000—5,700 
3,700 
3,000—4,000 
4,800—5,500 
3,500—5,000 
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Flowering  time. 


Elevation  in  feet. 


26.     Rutaceoe. 

142.  Toddalia  aculeata,  Pers. 

143.  Murraya  exotica,  L.     ... 

144.  „         Koenigii,  Spreng.    ... 

145.  Clausena  indica,  Oliv. 

146.  „        willdenovii,  W.  &  A. 

147.  Limonia  acidissima,  L. 

148.  „        alata,  W.  &  A. 

149.  Atalantia  monophylla,  Correa 

150.  „        racemosa,  W.  &  A.... 

151.  „         ceylanica,  Oliv. 

152.  Citrus  medica,  L.  var.  acida    ... 

153.  Feronia  elephantum,  Correa  ... 

27.     Simarubacex. 

154.  Ailauthus  excelsa,  Roxb. 

155.  Balanites  roxburghii,  Planch. 

28.  Ochnacece. 

156.  Ochna  wightiana,  Wall. 

29.  Burseracecc. 

157.  Boswellia  serrata,  Roxb. 

158.  Garuga  pinnata,  Roxb. 

159.  Commiphora  berryi,  Engl. 

160.  Protium    caudatum,  W.  &  A. 

161.  Canarium  stnctum,  Roxd.    ... 

30.  Meliacece. 

162.  Mnnronia  wallichii,  W. 

163.  Azadirachta  indica,  Juss. 

164.  Melia  dubia,  Cav. 

165.  Cipadessa  fruticosa,  Blume     ... 

166.  Cedrela  microcarpa,  C.  D.  C... 

167.  Chloroxylon  swietenia,  DC.     ... 

31.  Olacacece. 

168.  Olax  scandens,  Roxb. 

169.  Cansjera  rheedii,  Gmel. 

170.  Opilia  amentacea,  Roxb. 

171.  Mappia  -foetida,  Miers 

32.     Celastraceoa. 

172.  Euonymus  crenulatus,  Wall  ... 

173.  Pleurostylia  wightii,  W.  &  A. 

174.  Celastrus  paniculata,  Willd.  ... 


3—  9 
5—  8 

5 

6.     9 

4 

4—  6 
1—  3 

10 
5 
5 
9 
3 


1 
3 
1 


5 
10 


4.     11 

2—  3 

3-  4 


4 
3—4 
5—8 


.     11 
12 

4—6 


600 
2,400 


5.000 
3,500 
5,000 
4,100 
4,000 
4,200 
1,200 
■1,000 
5,200 
•5,200 
1,000 
1,000—3,000 


2,000 

700 

600 

4,800 

4,800 


600—3,500 
1,000—3,400 


2,500—2,800 


1,500—3,000 
2,000—3,500 
450—2,000 
1.000—4,000 
4,000—5,000 


3,900 

450—3  000 

3  000—3  600 

2.000—4  000 

4,000—5,300 

450—3,500 


1,100—3.500 

3,400 

2,600—4,200 

4,000—5.200 


4,800—5,300 

3,700 

2,400—4.000 
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Flowering  time. 


Elevation  in  feet. 


•  a  • 

•  •• 


32.     Celastraceae. — contd. 

175.  Gymnosporia  rothiana,  W.  &  A. 

176.  „  heyneana,  W.  &  A. 

177.  „  montana,  Roxb. 

178.  Elaeodendron  glaucura,  Pers 

179.  Hippocratea  obtusifolia,  Roxb. 

180.  Salacia  oblonga,  Wall.  

33.     Rhamnaceoe. 

181.  Ventilago  madraspatana,  Gaertn. 

182.  Zizyphus  jujuba,  Lamk 

183.  ,.  trinervia,  Roxb 

184.  „  senoplia,  Mill.  

185.  „  xylopyrus,  Willd 

186.  „  rugosa,  Lamk. 

187.  Rhamnus  dahuricus,  Pall 

188.  Scutia  indica,  Brongn. 

189.  Sageretia  hamosa,  Brongn 

190.  „         oppositifolia,  Brongn. 

34.     Vitacece. 

191.  Vitis  quadrangular  is,  Wall. 

192.  „    repens,  W.  &  A 

193.  „  woodrowii.  Stapf. 

194.  ,.    pallida,  W.  &  A 

195.  „     repanda,  W.  &  A.  

196.  „    linnaei,  Wall 

197.  „    tomentosa,  Heyne  

198.  „    setosa.  Wall 

199.  „  carnosa,  Wall. 

200.  „    auriculata,  Roxb.  

201.  „     pedata,  Vahl 

202.  Leea  aspera,  Wall.        ... 

203.  „     sambucina,  Willd.  ...         , 

35.  Sapindacece. 

204.  Cardiospermum  halicacabum,  L 

205.  „  canescens.  Wall. 

206.  Hemigyrosa  canescens,  Thw.... 

207.  Allophylus  cobbe,  Blume.  var  serratus 

„  „        var.  distachys       

„  „        var.  glaber  

„  „       var.  villosus  

208.  Sapindus  laurifolius,  Vahl.  var.  emarginatus 

209.  Dodonsea  viscosa,  L 

36.  Sabiacece. 

210.  Meliosma  wightii,  Planch 

211.  „         arnottiana,  W 


10 
8 

11 

4—9 

3 

4 


12 

7—10 

4 

8—10 

4 

-4.    12 

5 

3—5 

11—12 

3 


5 

4 

4—5 

5 

4 

8 

8 

9 

12 

4 

4—10 

5—8 

5 


5-1 

4-10 

3 

5—10 

8 

8 

9 

10 

4—7 


8 
4—5 


3,000—3,500 
3,500-  4,000 
2,700-3,400 
1,200-3,400 
2,000 
4,000 


2,400- 
1,000- 
700- 
650- 
2,000- 
2,000- 

1,200- 
3,600- 
4,000- 


-3,500 
■2,200 
-2,200 
-4,000 
-4,000 
-5.000 
5,000 
-4,000 
■4,000 
-4,300 


500—2,200 
3,400 
3,600 
•3,700 
•3,000 
2,000 
3,500 
•1,500 
2,400 
3,600 
3,700 
4,000 
4,000 


3,000 
3,000 
2,000 

2,000 
1,000 
1,200 
3,000- 
3,000- 
3,000- 


1,000—2,500 

1,000—3,500 

1,000 

1,000—2,000 

5,000 

4,000 

5,000 

800—2,000 

500—5.000 


4,800- 
4.500- 


-5,300 
-5,500 
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Flowering  time. 


Elevation  in  feet. 


37.     Anacardiacece. 

212.  Rhus  mysorensis,  Heyne 

213.  Mangifera  indica,  L.    ... 

214.  Buchanania  lanzan,  Spreng. 


215. 

»> 

angustifolia,  Roxb. 
38.    Legitminosce. 
a.  Papilionacese. 

216. 

Rothia  trifoliafca,  Pers.  ... 

217. 

Crotalai 

m  biflora,  L 

218. 

jj 

globulosa,  W. 

219. 

yi 

vestita,  Baker 

220. 

yy 

evolvuloides,  W.     ... 

221. 

yy 

rubiginosa,  Willd.  ... 

») 

„           var.  scabrella  . 

)1 

„           var.  wightiana 

222. 

?> 

mysorensis,  Roth     ... 

223. 

»J 

nana,  Burm  ... 

224. 

tj 

tecta,  Roth  ... 

225. 

}) 

linifolia,  L.    . 

226. 

?J 

calycina,  Schrank. 

227. 

» 

chinensis,  L. 

228. 

?» 

priestleyoides,  Benth. 

229. 

jy 

peduncnlaris,  Grah. 

230. 

ij 

retusa,  L 

231. 

jj 

sericea,  Retz. 

232. 

>j 

lanata,  Bedd. 

233. 

jj 

verrucosa,  L. 

234. 

» 

semperflorens,  Vent. 

235. 

» 

juncea,  L.    ... 

236. 

yy 

madurensis,  W. 

237. 

yy 

subperfuliata,  W.    ... 

238. 

v 

fulva,  Roxb 

239. 

ramosissima,  Roxb. 

240. 

?j 

medicaginea,  Lamk. 

?> 

„            var.  neglecta 

241. 

jj 

willdenoviana,  DC. 

242. 

jj 

notonii,  W.  &.  A 

243. 

»» 

orixensis,  Rottl. 

244. 

ii 

laevigata,  Lamk 

245. 

jj 

quinquefoha,  L. 

246. 

Indigofera  linifolia,  Retz 

247. 

j> 

cordifolia,  Heyne    ... 

248. 

yy 

enneaphylla,  L 

249- 

yy 

uniflora.  Hamilt. 

250. 

^J 

glabra, L 

251. 

^? 

viscosa,  Lamk 

252. 

yi 

trifoliata,  L. 

253. 

j? 

vestita,  Baker          ... 

254. 

>» 

trita,  L. 

10—11 

1—2 

4 

4—6 


7—12 

9—11 

1 

11 

11-12 

6—11 

8 

11 

8—11 

11—12 

11 

6.    12 

6.    9—10 

12 

11 

11 

10-1 

9 

11 

7—11 

11 

9—11 

2 

11 

10—1 

4 

11 

1 

10—1 

11—12 

1 

11 

11—12 

10—11 

10—11 

5—10 

10 

11 

8—11 

4—10 

11 

1.     6.     10 


1,800—2,800 

450—4,000 

2,000—4,200 

2,000—3,000 


1,200—2,200 

450—3.400 

700 

5,000 

2,300—3,700 

3,600 

5,000 

3,600 

2,300-4,100 

5,000—5,500 

3,000 

3,000—4,000 

3.000—4,200 

2,800 

5,200 

4  800—5,200 

600—3,200 

5,200 

4,000 

900—2,000 

above  5000 

wild 

3,000—4,200 

5,000 

3,700 

600—2,500 

1,000 

3,200 

900 

400—1,400 

650—2,500 

650 

4.000—5,000 

2.000 

2  000 

2,000 

800-1,400 

600—900 

900 

3,500—3.800 

2  600—5,000 

3,400—5,000 

600—2,000 


23 
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Flowering  time. 


Elevation  in  feet. 


38.     Legmninosce. — contd. 
a.  Papilionacese. — contd. 

255.  Indigofera  subulata,  Vahl 

256.  „        parviflora,  Heyne 

257.  „         endecaphylla,  Jacq. 

258.  „        hirsuta,  L 

259.  „         houer,  Fotsk.  ...         ,« 

260.  „         tenuifolia,  Rottl. 

261.  pedicellata.  W.  &  A. 

262.  „        wightiiGrah 

263.  „        tinctoria,  L.  ... 

264.  „         pulchella,  Roxb 

265.  Psoralea  corylifolia,  L.... 

266.  Mundulea  suberosa,  Benth 

267.  Tephrosia  calophylla,  Bedd 

268.'  „        senticosa,  Pers. 

269.  ,,        tinctoria,     Pers.     var.    intermedia, 

W.  &  A. 

270.  ,,         purpurea,  Pers 

271.  „        villosa,  Pers.  ,, 

272.  „         pauciflora,  Grab.? 

273.  Sesbania  tegyptiaca,  Pers. 

274.  ,,         aculeata,  Pers. , 

275.  Zornia  dipbylla,  Pers. 

276.  Pseudarthria  viscida,  W.  &  A. 

277.  Uraria  hamosa.  Wall.  ,  

278.  Desmodium  pulchellum,  Benth 

279.  „  laxiflorum,  DC. 

280.  ,,  scalpe,  DC. 

281.  „  gangeticum,  DC.             

„  „        var.  maculatum     ... 

282.  „  latifolium,  DC 

283.  „  rufescens,  DC.     ... 

284.  „  polycarpum,     DC.    var.  tricho- 

caulon. 

285.  „  parviflorum,  Baker 

286.  „  triflorum,  DC 

287.  ,,  gyrans,  DC. 

288.  Stylosauthes  mucronata,  Willd 

289.  Smithia  gracilis,  Benth. 

290.  „  pycnantha,  Benth.              

291.  „        hirsuta,  Dalz.  

292.  Aeschyonmene  indica,  L 

293.  Pycnospora  hedysaroides,  R.  Br. 

294.  Alysicarpus  monilifer,  DC 

295.  „  longifolia,  W.  &.  A. 

296.  „  hamosus,  Edgew. 

„  rngosus,  DC 

297.  „  „         var.  styracifolius 

298.  Shuteria   vestita,  W.  &.  A. 

299.  Dumasia  villosa,  DC 

300.  Glycine  javanica,  L.    ... 


10- 
11- 


11- 


9— 

3—4. 
3- 


7- 
11- 


10— 


3—5. 
10- 


10- 


6- 
7- 


11— 


-  2 

-  2 
9 
9 

-12 

5 

11 

-11 

11 

10 

1 

-10 

6 

11 

11 

10 
10 

11 

10 

11 

12 

1 

11 

12 

10 

.  2 

1 

4 

10 

11 

-11 

11 
-11 
11 

6 

8 
11 
11 
11 
-11 
-10 
11 
12 
11 

7 
12 
11 

1 


1,000— 1,200 

3,500-4,000 
4,000 
2,500 
2,000 
1,200 
3,400 

1,200—1,400 
900 

3,000—4,500 

900 

400—2,700 

2,800 

3.000 

3,200—4,200 


2,000- 
1,200- 


1,500- 

1,200- 

600- 


2,600- 
4,000- 


3,000- 
4.000- 


650- 
3,600- 


3,000- 
3,400- 


2,000- 
2,000- 
3,400- 

1,200- 


-4,000 
-3,000 

3,600 

350 

-2,000 

-4.400 

-3,400 

3,500 

4,000 

-4,000 

-5,500 

600 

2.500 
-4,000 
-5,200 

4,000 

5,000 

-3,600 

-4,800 

2,800 

5,500 

5,000 

5,300 

-4,000 

-5,400 

2,000 

3,500 

1,000 

-3,400 

-3,400 

-5,000 

5,000 

-3.800 
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El8vaCion  in  feet. 


Leguminosce — contd. 
a.  Papilionaceas — contd. 

301.  Teramnus  labialis,  Spreng 

302.  Mucuna  atropurpurea,  DC 

303.  Erythrina  indica,  L ... 

304.  „  suberosa,  Roxb. 

305.  Galactia  tenuifolia,  W.  &  A.  var.  lucida 

„  „         var.  latifolia 

306.  Butea  frondosa,  Roxb.  

307.  Canavalia  stocksii,  DC.  

308.  Pueraria  tuberosa,  DC.  , 

309.  Phaseolus  semierectus,  L 

310.  „        trilobus,  Ait.  

311.  „         aconitifolius,  Jacq. 

312.  „        sublobatus,  Roxb 

313.  Clitoria  ternatea,  L. 

314.  Dolichos  falcatus.  Klein 

315.  Atylosia  crassa,  Prain 

316.  „        rugosa,  W.  &  A 

317.  Dunbaria  ferruginea,  W.  &  A. 

318.  Rhynchosia  rufescens,  DC 

319.  „  aurea,  DC. 

320.  ,,  suaveolens,  DC.             ... 

321.  „  cana,  DC. 

322.  „  minima,  DC. 

323.  ,,  beddomei.  Baker  ? 

324.  „  viscosa,  DC. 

325.  „  densiflora,  DC.               ...         ; 

326.  Flemingia  grahamiana,  W.  &  A 

327.  „  congesta,  Roxb.  var.  semialata. 

328.  „  nilgiviensis,  W 

329.  Dalbergia  latifolia,  Roxb 

330.  „         rubiginosa,  Roxb. ... 

331.  „        paniculata,  Roxb 

332.  Pterospermum  marsupium,  Roxb.    ... 

333.  Pongamia  glabra,  Vent.  

334.  Sophora  glauca,  Lesch. 

335.  Calpurnea  aurea,  Baker  

b.  Cassalpinese. 

336.  Csesalpinia  bonducella,  Flem. 

337.  „  sepiaria,  Roxb. 

338.  „  mimosoidefs,  Lam. 

339.  Pterolobium  indicnm,  A.  Rich. 

340.  Parkinsonia  aculeata,  L.  

341.  Cassia  fistula,  L.  ...         

342.  ,,       occidentalis,  L. 

343.  „      tora,  L...  ,..         

344.  „      bicapsularis,  L. 

345.  „       auriculata,  L.  „.. 

346.  „       obtusa,  Roxb 


11 

12 

2 

5—8 

10 

11 

2—  3 

10-11 

4 

12 

10—12 

12 

10—11 

5—10 

5 

11 

11 

11 

10 

.     11 

12 

12 

1—  3 

11 

12 

12 

3.      11. 

11 

11 

8 

3 

4—  6 

4—  6 

3.    11 

4—  6 

8—11 


6—12 
9—12 

12—  4 
4-10 
4 
6—  9 
4—10 
8-10 
5 

11—  4 
5—  7 


1,200- 
1,200- 


2,000- 
1.000- 
3,500— 

400- 
600- 
600- 
900- 

3.000- 
5,000- 
3,000- 


1,500- 

2,500- 

2,800- 

900- 


3,500- 

5,000- 
3,000- 

1,300- 
2,500- 
1,000- 
3,500- 


3,000 
3,800 
1,400 
2,000 
3,300 
4,900 
3,000 
2,000 
4,000 
3,300 
2,500 
2.000 
5,000 
3.000 
5,000 
•3,500 
5,500 
3,600 
4,000 
2,000 
■4,000 
•3,600 
■2.200 
4,100 
4,000 
4,000 
■5,000 
4,000 
■5,400 
■4,500 
3,700 
■3,600 
4,500 
3,000 
4,800 
3,800 


1,000- 
2.000  - 
2,600- 
1,000- 
1,000- 
1,000- 
2,000- 
1,000- 
3,000- 
400- 
600- 


-3,000 
-5,000 
■4,000 
-3,500 
-2,000 
-4,200 
-3,500 
-4,000 
-4,000 
-2,500 
-2.00C 
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Flowering  time.  Elevation  in  feet . 


Leguminoscc — contd. 
b.  Csesalpineas — concld. 

347.  Cassia  siamea,  Lam.  (planted) 

348.  „      montana,  Heyne 

349.  „       glauca,  Lam.   ... 

,,  „      var.  suffruticosa 

350.  „      absus,  L.  

351.  ,,      pumila,  Lam 

352.  „      mimosoides,  L. 

353.  Hardwickia  binata,  Roxb. 

354.  Tamarindus  indica,  L. 

355.  Bauhinia  tomentosa,  L. 

356.  „  racemosa,  L.... 

357.  „  variegata,  L 

c.  Mimoseae. 

358.  Neptunia  oleracea,  Lour. 

359.  Dichrostachys  cinerea,  W.  &  A. 

360.  Mimosa  pudica,  L. 

361.  „  rubicaulis,  L.... 

362.  Acacia  farnesiana,  Willd.  (planted) 

363.  „        suma.  Kurz.  .. 

364.  „        arabica,  Willd. 

365.  ,,        leucophlasa,  Willd.     .„. 

366.  „        sundia,  DC.    ... 

367.  ,,         ferruginea,  DC. 

368.  „        latronum.  Willd. 

369.  ,,        concinna,  DC. 

370.  „        intsia,  Willd 

371.  Albizzia  lebbeck,  Benth. 

372.  „  odoratissima,  Benth. 

373.  ,,  stipulata,  Boiv. 

374.  „  amara,  Boiv 

375.  Pithecolobium  dulce,  Benth  ... 

39.     Rosacea. 

376.  Rubus  moluccanus,  L 

377.  „       ellipticus,  Smith 

378.  „      lasiocarpus,  Smith 

40.  Saxtfragacece. 

379.  Vahlia  viscosa,  Roxb , 

380.  Parnassia  mysorensis,  Heyne 

41 .  Crassulacece. 

381.  Bryophyllum  calycinum,  Salisb. 

382.  Kalanchoe  spathulata,  DC? 

383.  „  floribunda,  W.  &  A. 

384.  „  bhidei,  T.  Cooke  ... 

385.  laciniata,  DC 


7 

7-10 

7—  8 

8 

7 

7—  8 

9 

8 

4—  7 

6.    11 

3—  4 

8 


12 

10—11 

10—12 

8—12 

7-  9 

4—  8 

7 
8—11 

5 

3 
4.  10 
3—  4 
6—  8 

3 
3—  4 


4 

4 
1 


8 
5 
5 


1 
8 


8 

4 

3 

11—  2 

5.     12—  1 


1,000- 
1,000- 
2,000- 


4,000- 

1,000- 

400- 

900- 

450- 


400- 

3,000- 

3,000- 

1,200- 

450- 

600- 

400- 

1,000- 

400- 
3,500- 
2,000- 

600- 
3,000- 

500- 
1,000- 


-1,400 

-2,500 

-4,000 

2,500 

2,000 

2,000 

-5,400 

-3,000 

-3,000 

-3,000 

-3,600 

3,800 


2,000 
-3,000 
-4,000 
-4,000 
-2,500 
-3,400 
-2,000 
-4,000 
-2,500 

1,000 
-2.500 
-4,500 
-4,000 
-3,500 
-4,000 

4,000 
-4,000 
-2,000 


5,000—55,000 
4,000—5,500 
3,500—5,000 


600 
5,500 


2,800—4,000 
3,500 
2,700—4,000 
3,600—4,800 
3,400-4,000 
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Flowering  time. 


Elevation  in  feet. 


386. 


387. 


388. 
389. 
390. 
391. 

392. 
393. 
394. 
395. 


396. 
397. 

398. 
399. 


400. 
401. 
402. 


403. 

404. 
405, 
406. 
407. 


42.     Droseracece. 
Drosera  peltata,  Sm.    ... 

43.    Haloragidacece, 
Myviophyllum  intermedium,  DC. 

44.     Combretacece. 

Terminalia  belerica,  Roxb.  ... 

chebula,  Retz. 

arjuna,  Bedd. 

tomentosa,  Bedd.... 

,,  varr.  crenulata 

paniculata,  Roth. 

Anogeissus  latifolia,  Wall 

Combretum  ovalifolium,  Roxb. 
G-yrocarpus  americanus,  Jacq. 


45.     Myrtacece. 

Eugenia  spicata,  Lam. 

„        gardneri,  Thw. 

„        jambolana,  Lam. 
Careya  arborea,  Roxb. 

46.     llelastomacece. 


a  •• 
•  •• 


Osbeckia  cupularis,  Don 

Memecylon  angustifolium,  W.? 

„  umbellatum,   Burm.,  var.   rami- 

flora. 

47.     Lythracece. 

Ammannia  pentandra,  Roxb.  

„  „  var.  illecebroides,  Arn 

,,  baccifera,  L. 

,,  salicifolia,  Monti.  ... 

„  multiflora,  Roxb 

Lawsonia  inermis,  L.  (run  wild)       


48.  Onagracece. 

408.  Fussiaaa  repens,  L. 

409.  „       suffruticosa,  L. 

410.  Ludwigia  parviflora,  Roxb. 

49.  Samydacece. 

411.  Cassaria  tomentosa,  Roxb. 


11- 


4 
3 
4 
4 
4 
8—11 


3 
3 
1 


4 
3 
4 
3 


11 

4—  6 
4—  6 


12—  1 
11 

10—11 
11 

12—  1 
8 


4.  12 

5.  10 
1.  8—10 


12—1 


5,000—5,500 


4,000-5,000 


2,300- 
2,500- 
2,000- 
2,000- 

3,000- 
600- 

1,000- 
600- 


-4,000 
-4,300 
-3,600 
-4,000 
3,700 
-4,000 
-4,000 
-2,000 
-2,000 


4,500 
5,000—5,400 
1,000—4,000 
3,000—3,600 


5,500 
2,000—3,000 
2,800—4,200 


700—2,000 

4,000—5,000 

1,200—4,000 

700—3,600 

700—2,000 

1,400 


2,000—3,000 

2,400-4,000 

450—2,000 


2,400 
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Flowering  time. 


Elevation  in  feet. 


50.  Passifloracece. 

412.  Passiflora  adenophylla,  Mast. 

413.  „        foetida,  L.    ... 

51.  Cucurbitacece. 

414.  Trichosanthes  palmata,  Roxb. 

415.  ,,  cucurnerina,  L. 

416.  „  lobata,  Roxb. 

417.  Lagenaria  vulgaris,  Seringe  (run  wild) 

418.  Luflfa  aegyptiaca.  Mill 

419.  „      acutangula,  Roxb.  var.  amara... 

420.  Momordica  charantia,  L 

421.  „  dioica,  Roxb. 

422.  Cucumis  trigonus,  Roxb 

423.  Citrullus  vulgaris,  Schrad.  (run  wild) 

424.  Coccinea  indica,  W.  &  A 

425.  Bryonia  laciniosa,  L.   ... 

426.  Melothria  perpusilla,  Cogniaux 

427.  „        madaraspatana,  Cogniaux... 

428.  „        heterophylla,  Cogniaux     ... 

429.  Kedrostis  rostrata,  Cogniaux... 

430.  Corallocarpus  epigasa,  H.  f.    ... 

431.  Blastania  garcini,  Cogniaux  ... 

52.  Begoniacece. 

432.  Begonia  malabarica,  Lam. 

53.  Cactacecc. 

433.  Opuntia  dillenii,  Haw.  (run  wild) 

54.  Ficoidea;. 

434.  Trianthema  monogyna,  L 

435.  „  decandra,  L.         

436.  Orygia  decumbens,  Forsk. 

437.  Mollugo  hirta,  Thunb.  

438.  „         oppositifolia,  L. 

439.  ,,        pentaphylla,  L 

440.  ,,         cerviana,  Seringe 

441.  Gisekia  pharnaceoides,  L 

55.     Umbelliferce. 

442.  Hydrocotyle  polycepbala,  W. 

443.  „  asiatica,  L 

444.  Bupleurum  virgatum,  W.  &  A. 

445.  Pimpinella  monoica,  Dalz. 

446.  Polyzygus  tuberosus,  Dalz 

447.  Coriandrum  sativum,  L.  (run  wild) 


7—9 
2 


3.    8 

2—3 

11 

12—  2 

10 

10—12 

1.    10 

8 

7—10 

7—10 

5.    10 

8—12 

6—10 

4—10 

3—  8 

10 

4 

1.      8 


3—  4 


1—12 


5.  10 
7—12 
7—10 
4—5.  10 
7—10 

5.  12 

6 

6.  10 


5—8 

11—  1 

12 

8—12 

2 

12 


1,400—4,200 
1,000 


800- 
5,000- 

2,000- 

1,000— 

900- 

2,500- 

650- 

600- 

800- 

1,000— 

1,200— 

3,000— 

2,500- 

1,400— 
800— 


•3,600 
■5,500 
4,000 
4,000 
1,200 
4.000 
1,000 
5,300 
■2,000 
■1,000 
■3,600 
■4,200 
■4,000 
3,500 
5,000 
1,100 
3,500 
1,500 


3,400—5,000 


400—4,000 


1 


650—1,400 
200—3,500 
450—2,000 
450—3,500 
450—2,000 
1,200—3,600 
2,000—3,000 
600—2,000 


5,000 
600—1,600 

3,700 
3,600—4,200 

4,100 
2,000—3,000 
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Flowering  time. 

Elevation  in  feet. 

56.     Araliacece. 

448. 

Heptapleurum  racemosum,  Bedd. 

4—5 

5,000—5,400 

449. 

„             venulosum,  Seem 
57.     CaprifoliacecG. 

t  •• 

4—5 

3,500—5,000 

450. 

Viburnum  punctatum,  Ham.... 

.*  • 

8—11 

4,000—5,000 

451. 

,,          coriaceum,  Blume... 

•  •  ■ 

•  •   • 

8—12 

3,700—5,000 

452. 

Lonicera  leschenaultii,  Wall.  ... 
58.     Ruhiacece. 

... 

••» 

6—11 

3,700-4,200 

453. 

Mytragyna  parvifolia,  Korth.,.. 

•  •  • 

•  •  • 

4.    12 

2,800—4,000 

454. 

Wendlandia  notoniana,  Wall. 

■  •• 

•  •  • 

3 

3,400—4,500 

455. 

DeDtella  repens,  Forst 

*•* 

.*  » 

1.      9 

600—1,500 

456. 

Hedyotis  pinifolia,Wall. 

•  •  • 

•  .  • 

2.      5.   11 

800—5,000 

457. 

Oldenlandia  corymbosa,  L.     ... 

... 

■  •  • 

6—11 

650—4,000 

458. 

„             herbacea,  Roxb. ... 

act 

*  •  • 

7—11 

1,300—3,800 

459. 

umbellata,  L. 

«  •* 

<•« 

7 

1,200—1,400 

460. 

„            wightii,  H.  f.      ... 

«.»« 

*   OB 

5—  7 

900—1,400 

461. 

.,            dichotoma,  Koen. 

.-. 

10 

3,400 

462. 

aspera,  DC. 

•  .  • 

*    •   • 

7—10 

600—2,000 

463. 

Oldenlandia  paniculata,    L.  „„. 

... 

... 

9—11 

1,300 

464. 

Anotis  quadrilocularis,  H.  f. 

s*« 

11 

5,200 

465. 

Ophiorrhiza  mungos,  L. 

... 

•  .  • 

8 

5,000 

466. 

Tarenna  zeylonica.  Gaertn. 

■  •• 

«■• 

4—6 

1,200—3,500 

467. 

Randia  dumetorum,  Lam. 

... 

.-. 

4—7 

600—4,000 

468. 

„        malabarica,  Lam. 

*•  • 

., 

4—6 

2,800—4,200 

469. 

„        candolleana,  W.   &  A. 

... 

■  •• 

4—6 

2,600—3,400 

470. 

G-ardenia  gummifera,  L. 

•  .  • 

•  •  • 

3—6 

2,800—4,200 

471. 

„            latifolia,  Ait. 

... 

.  •  • 

6 

2,800 

472. 

Knoxia  corymbosa,  Willd.    ... 

•  ■ 

«•* 

4.     8 

3,500-4,000 

473. 

mollis,  W.  &  A.  (?)  ... 

•  •  • 

•  •• 

5 

3,600 

474. 

wightianna,  Kurz  Wall. 

•  •» 

■  •  ■ 

5 

4,000 

475. 

Plectronia  didyma  Brand. 

%  ( 

6—11 

2,600—4.000 

476. 

„         wightii,  T.  Cooke 

2 

3,700—5,000 

477. 

„         parviflora,  Bedd. 

•  »  a 

■  •« 

4—10 

400—3,800 

478. 

Vangueria  spinosa,  Roxb. 

•  •  • 

. 

3 

3,400—4,000 

479. 

Ixora  elongata,  Heyne 

«•  4 

■  .  . 

3-5 

5^00—5,500 

480. 

„       parviflora,  Vahl 

*•» 

•  •• 

3—4 

2,500—3,500 

481. 

Pavetta  indica,  L 

4—5 

1000—5,000 

,,           „    var.  tomentosa,  Roxb. 

■  •  ■ 

4—5.     10 

3,400—4,000 

482. 

Coffea  wightiana,  W.  &  A.     ... 

•  •  • 

•  .  • 

3—5 

1,000 

483. 

Morinda  citrifolia,  L. 

•  •• 

4 

2,500—3.000 

484. 

„        tinctoria,  Roxb. 

•  •   • 

... 

4 

3,500 

485. 

„        umbellata,  L. 

... 

4—9 

3,000—4,200 

486. 

Psychotria  truncata,  Wall. 

... 

3 

5,000—5,400 

487. 

,,          elongata,  W. 

•  *  • 

3 

5,000—5,400 

488. 

„           bisulcata,  W.  &  A. 

•  •• 

,. 

9 

4,000—4,200 

489. 

Lasianthus  ciliatus,  W. 

•  •  • 

... 

5 

5,000—5,300 

490. 

Spermacoce  ocymoides,  Burm  (?) 

9-10 

3,500—5,000 

491. 

„             stricta,  L. 

8 

3,800 

492. 

„            hispida,  L. 

... 

.  *  • 

8 

3.800 

493. 

Rubia  cordifolia,  L 

«   •• 

... 

8—12 

5,000—5,300 
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Flowering  time. 

Elevatior 

~- 

in  feet. 

59.     Composites. 

494. 

Vernonia  cinerea,  Less. 

•  •  • 

a  a  a 

1—12 

600- 

-3,000 

495. 

„         aathehnintica,  Willd. 

.. 

*•  • 

10—11 

2,000- 

-4,000 

496. 

„         cinerascens,  Sch.    ... 

... 

... 

7 

1.000- 

-2,500 

497. 

,,         indica,  Clarke 

»  .. 

... 

3.   9-11 

3.000- 

-5,000 

498. 

„         arborea,  Ham. 

... 

•  •a 

3—4 

4,000- 

-5,700 

499. 

Elephantopus   scaber,  L. 

•  »• 

... 

9 

3,600- 

-4,000 

500. 

Adenostemraa  viscosum,  Forst. 

•  •8 

..a 

11—12 

4,000- 

-5,000 

501. 

Ageratum  conyzoides,  L. 

... 

... 

4—5 

3,300- 

-5,700 

502. 

Dichrocepbala  latifolia,  DC.  ... 

... 

.. 

7—9 

1,400- 

-5,000 

503. 

Grangea  madaraspatana,  Poir. 

*•■ 

... 

7—12 

2,000- 

-2,800 

504. 

Cyathocline  lutea,  Law. 

... 

1 

700 

505. 

Erigeron  asteroides,  Roxb. 

•  9* 

.a* 

3.   7—9 

1,200- 

-2,200 

506. 

Conyza  stricta,  Willd 

... 

10—11 

3,500- 

-4,200 

507. 

„         rufa,  Wall 

«• 

■  a  a 

8 

4,000 

508.. 

Blumea  trifoliata,  DC.  (?)      ... 

•  •• 

9 

1,200 

509 

„        wigbtiana,  DC. 

tai 

<  a  • 

10 

400- 

-1,300 

510 

,,        lacera,  DC.  var.  glandulosa  .. 

•  •• 

12 

2.600 

511' 

„         membranacea,    DC.   ... 

•  •• 

a*  a 

12 

3.400 

512- 

,,        eriantha,  DC. 

•  •  • 

•  •  • 

1 

900 

513 

„         spectabilis,  DC. 

■  •  t 

•  •• 

2—3 

4,500- 

-5,200 

514" 

Laggera  alata,  Schultz 

•  •• 

... 

12—2 

3,700- 

-5,000 

515" 

„        pterodonta,  Benth.    ... 

•«• 

•  •• 

2 

2,500- 

-4,000 

516" 

Plucbea  tomentosa,  DC. 

.  •  • 

.a  . 

9 

1,200 

517* 

Epaltes  divaricata,  Cass. 

*  •« 

,  ,  . 

1 

700 

518- 

Sphaeranthus  indicus,  L. 

..  • 

•  »• 

12—4 

2,000- 

-3,000 

519' 

Blepharispermum  subsessile,  DC. 

a  •  • 

8—12 

2,000- 

-4,000 

520- 

Anapbalis  oblonga,  DC. 

>•  • 

«•• 

8—11 

5,000 

521- 

Helicbrysurn  buddleioides,  DC. 

■  •• 

*  •  f 

2 

5,500 

5-J2- 

Gnapbalium  indicum,  L. 

•  a* 

•  •■ 

9—12 

2,500- 

-3,500 

523- 

Vicoa  auriculata,  Cass. 

•  ■  • 

... 

3—5.     10 

600- 

-2.000 

524' 

,,     vestita,  Benth.    ... 

■  a  • 

•  mm 

8 

2,000 

525- 

Pulicaria   foliosa,  DC. 

• 

«•• 

1 

600 

—800 

526- 

wightiana,  Clarke   ,.. 

■  •  • 

.  »  a 

1 

800- 

-1,400 

527- 

Lagasca  mollis,  Cav.    ... 

•  •  * 

... 

11 

6,200 

528- 

Siegesbeckia  orientalis,  L. 

(»•<' 

6-12 

3,600- 

-1,500 

529- 

Eclipta  alba,  Hassk. 

•  •• 

•  «l 

5.     10 

1,200- 

-5,000 

530- 

Blainvillea  rhomboidea,  Cass. 

o»a 

a.  a 

5—10 

900- 

-4,200 

531- 

Wedelia  calendulacea.  Less.   ... 

.*« 

•  •• 

10 

1,200 

532- 

„         urticaefolia,  DC. 

rmm 

a*  • 

4.     9 

4,000- 

-5,000 

533- 

Spilaathes  acmella,  L.... 

*•  • 

tmm 

2.     9 

4,000- 

-5,000 

534- 

Glossocardia  linearifolia  Cass. 

•  •i 

tm  i 

1.     7—10 

'700 

2,000 

535- 

Bidens  pilosa,  L. 

•  •  • 

... 

5.     11 

3,500- 

-4,700 

.,             „      var.  bipinnata  ... 

•  •  • 

•  •  • 

4 

3,500 

536. 

Glossogyne  pinnatifida,  DC.  (  run 

wild  ) 

»•• 

8 

3,600- 

-5,000 

537. 

Galinsoga  parviflora,  Cav. 

.  .  a 

a  «  a 

1.     6—7 

600- 

-4,000 

538. 

Tridax  procumbens,  L. 

•  •  • 

•  •  • 

1—12 

500- 

-3,000 

539. 

Chrysanthellum  indicum,  DC. 

•  •a 

■  •• 

5—8 

5,000 

540. 

Artemisia  parviflora,  Roxb.   ,.. 

•  a  • 

.  a  a 

3.     11 

3,500- 

-5,000 

541. 

Gynura  nitida,  DC 

•  •« 

■  •j« 

10—12 

3,500- 

-5,000 

542. 

Emilia  sonchifolia,  DC. 

•  •  a 

... 

11—1.    6 

3,900- 

-5,500 

543. 

Notonia  grandiflora,  DC. 

•  •  a 

•  •a 

4-12 

1,300- 

-4,200 

544. 

Senecio  dalzellii,  Clarke 

•  •  • 

... 

3 

5,400 
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Flowering  time. 

Elevation 

in  feet. 

Composite*}. — contd. 

545. 

Senecio  tenuifolius,  Burm.     ... 

9—12 

3,800- 

-5,200 

546. 

„         edeeworthii,  H.  f. 

a  •  a 

.  . 

11 

5,400 

547. 

,,        candicans,  DC. 

•  •  < 

11—2 

3,800 

548. 

„        scandens,  Don. 

•  •  • 

•  •  • 

2 

5,030 

549. 

„         corymbosus,  Wall. 

•  •  • 

•  •  • 

2 

5,000- 

-5,700 

550. 

Tagetes  erecta,  L.  (run  wild) 

•  •  • 

•  •• 

9 

5,000 

551. 

Flaveria  contrayerba,  Pers.     ... 

•  •  ■ 

•  •« 

11—2 

1,300- 

-2,000 

552. 

Echinops  echinatus,  DC. 

11—3 

2,000 

553. 

Cnicus   involucratus,  DC.  (run  wi 

Id)  ' 

*•  • 

6 

4,800 

554. 

Tricholepis  radicans,  DC. 

•  •  • 

11-12 

2,400- 

-3,500 

555. 

Volutarella  divaricata,  Benth. 

a  *  • 

•  •  • 

9—12 

1,200- 

-4,200 

556. 

Dicoma  tomentosa,  Cass. 

•  •  • 

•  m  s 

10—1 

400- 

-2,000 

557. 

Crepis  japonica,  Benth. 

•  •• 

11 

4,800 

558. 

„      acaulis,  H.  f 

•  •  a 

•  •  • 

3—5.    11 

4,000- 

-6,000 

559. 

Lactuca  runcinata,  DC. 

t—  • 

t  «s 

11—1 

1,200- 

-2,400 

560. 

„         remotiflora,  DC. 

... 

1 

850 

561. 

Sonchus  oleraceus,  L.   .. 

3.     9 

1,200- 

-4.000 

562. 

,,        arvensis,  L 

■  a* 

6.     9-11 

2,700- 

-4,000 

563. 

Launasa  aspleniifolia,  DC. 

•  •  • 

•  •  ■ 

7 

1,300 

564. 

,,        nudicaulis,  Less.     ... 
60.     Campanulaceo?. 

... 

•  •• 

11 

2,100 

565. 

Lobelia  trigona,  Roxb.... 

I  •• 

s  *a 

11—3 

3,500- 

-4,000 

566. 

„        affinis,  Wall 

•  •■ 

#11  ■ 

5 

4,000 

567. 

„         trialata,  Ham.  var.  lamiifolia 

11 

4,000 

568. 

„         nicotiansefolia,  Heyne 

■  •  • 

•  *  • 

11—3 

5,000^ 

-5,800 

,,                     „              var.  trichandra 

•  •  • 

2—3 

4,800- 

-5,300 

569. 

Cephalostigma  schimperi,  Hochst. 

t  ut 

■  •  • 

11—12 

3,400- 

-5,000 

570. 

,,             flexuosum,  H.  f. 

a  •  • 

... 

11 

3,500- 

-5,500 

571. 

Campanula  fulgens,  Wall. 

61.     Plimbaginacece. 

•  •• 

«  •  • 

11 

5,200 

572. 

Plumbago  zeylanica,  L. 

62.     Primulacea?. 

... 

■  •» 

3-6 

2,000- 

-4,000 

573. 

Anagallis  arvensis,  L 

•  *  ■ 

•  •  • 

9—12 

3,500- 

-4,200 

574. 

Centunculus  tenellus,  Duby   ... 
63.     Myrsinacece. 

11 

4,000- 

-5,000 

575.  Mfesa  indica,  Wall 

576.  Embelia  ribes,  Burm 

577.  „         viridiflora,  Scheff.  ... 

578.  Ardisia  pauciflora,  Heyne 

579.  „       solanacea,  Roxb. 

64.     Sapotaceoi. 

580.  Sideroxylon  tomentosum,  Roxb. 


2. 


4 
6.     9 

5 
4—5 


3,800—5,200 
4,800 

3,700—4,000 
5,200 

3,500—4,200 


5,000—5,700 


24 
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Flowering  time. 

Elevation 

in  feet. 

64.     Sapotacece. — contd. 

581. 

Isonandra  candolliana,  W. 

5 

5.000- 

-5,300 

582. 

Bassia  latifolia,  Roxb.  ... 

... 

>  •  • 

4 

2.600- 

-3,200 

583. 

Mimusops  elengi,  L 

... 

... 

4 

2,800 

584. 

„        hexandra,  Roxb.     ... 
65.     Ebenacece. 

4 

2,700 

585. 

Maba  bnxifolia,  Pers 

4 

2,700 

586. 

Diospyros  montana,  Roxb. 

... 

■  •• 

3 

600- 

-3,400 

587. 

„         cordifolia,  Roxb.     ... 

... 

•  •  • 

3,800 

588. 

„         ovalifolia.  W. 

. . » 

•  •  ■ 

6 

3,600 

589. 

„         microphylla,  Bedd. 

•  •  • 

5 

3,400 

590. 

„        melanoxylon,  Roxb. 
66.     Styracacece. 

4 

2,800 

591. 

Symplocos  spicata,  Roxb. 
67.     Oleacece. 

... 

... 

3. 

8 

4,800- 

-5,200 

592. 

Jasminum  sambac,  Ait. 

... 

i  •  • 

1 

1,100 

593. 

„        pubescens,  Willd.    ... 

... 

..  • 

3 

5,200 

594. 

„         ritchiei,  Clarke 

... 

•  •  . 

10 

2,400- 

-3,000 

595. 

,,         wigbtii,  Clarke 

... 

>«  ■ 

6 

1,000 

596. 

„         rigidum,  Zenk. 

... 

.*  . 

10—12. 

4 

1,000- 

-3,400 

597. 

„         trichotomum,  Heyne 

... 

*•• 

6 

1,500- 

-2,700 

598. 

„         auriculatum,  Vahl.  ... 

*»» 

•  ». 

4, 

9 

650- 

-3,500 

599. 

flexile,  Vabl. 

... 

2 

3,600- 

-4,000 

600. 

Olea  glandulifera,  Wall. 

... 

•  »  . 

5- 

-6 

4,200- 

-5,200 

601. 

„     dioica,  Roxb. 

... 

>•> 

3- 

-4 

4,000- 

-5,200 

602. 

Ligustrum  robusturn,  Blume  ... 

... 

•  •  * 

5 

5,000 

603. 

,,        roxburghii,  Clarke 

... 

•  •• 

5- 

-8 

3,400- 

-4,000 

604. 

„        neilgerrense,  Clarke 

... 

•  *  • 

8 

4,000 

„                   „    var.  obovata 

... 

... 

12 

3,800 

68.     Salvadoracece. 

605. 

Salvadora  persica,  L.    ... 

1 

800- 

-2,000 

606. 

Azima  tetracantha,  Lam. 

69.     AjJocynacece. 

•  «  • 

4 

800- 

-1,500 

607. 

Carissa  carandas,  L. 

■  *  • 

2- 

-6 

1,000- 

-3,500 

608. 

„        spinarum,  A.  DC. 

«  •• 

•  >• 

3> 

-4 

3,300- 

-4,200 

„               „         var.  hirsuta ... 

•  •  • 

*•• 

3- 

-5 

3,000- 

-4,300 

609. 

Tbevetia  neriifolia,  Juss.  (run  wild)... 

■  ■■ 

4- 

-6 

2,400- 

-3,500 

610. 

Lochnera  pusilla,  K,  Schum.    .. 

•  •• 

•  ■• 

6- 

-10 

450- 

-2,700 

611. 

„         rosea,  Reicbb.  (run  wild) 

■  •« 

i  .  . 

1- 

■12 

1,000- 

-3,500 

612. 

Plumeria  acutifolia,  Poir.  (run  wild) 

■  •  • 

1- 

•12 

1,000- 

-3,500 

613. 

Alstonia  venenata,  R.  Br. 

•  •• 

4 

4,800 

614. 

Vallaris  heynei,  Spreng. 

•<•• 

•  •  • 

4 

2,700 

615. 

Wrightia  tinctoria,  R.  Br. 

•  •  • 

•  *  ■ 

4 

600- 

-3,400 
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Flowering  time. 


Elevation  in  feet. 


69.     Apocynancece. — contd. 

616.  Nerium  odorum,  Soland.  (run  wild)  ... 

617.  Ichnocarpus  frutescens,  Ait 

70.     Asclepiadacece. 

618.  Hemidesmus  indicus,  R.  Br.   ... 

619.  Cryptolepis  buchanani,  Rcem.  &  Sch. 

620.  „  grandiflora,  W. 

621.  Cryptostegia  grandiflora,  R.  Br.  (run  wild) 

622.  Holostemma  rheedianum,  Spreng.     ... 

623.  Decalepis  hamiltonii,  W.  &  A. 

624.  Secaraone  emetica,  Br. 

625.  Oxystelma  esculentum,  Br.     ... 

626.  Calotropis  gigantea,  Br. 

627.  Pentatropis  microphylla,  W.  &  A.     ,.. 

628.  Dsemia  extensa,  Br.      ...         ... 

629.  Cynanchum  callialota,  Ham. 

630.  Sarcostemma  brevistigma,  W.  &  A.  ... 

631.  ,,  brunonianum,  W.  &  A. 

632.  „  intermedium,  Decais.,,,. 

633.  Gymnema  sylvestris,  Br. 

634.  Tylophora  fasciculata,  Ham. 

635.  ,,  macrantha,  H.  f 

636.  „  dalzellii,  H.  f , 

637.  „  asthmatica,  W.  &  A. 

638.  Dregea  volubilis,  Benth,  

639.  Hoya  wightii,  H.  f. 

640.  Leptodenia  reticulata,  W.  &  A. 

641.  Brachystelma  maculatum,  H.  f. 

642.  Ceropegia  juncea,  Roxb. 

643.  „         mysorensis,  W 

644.  „         elegans,  Wall. 

645.  „         tuberosa.  Roxb 

646.  „         oculata,  Hook.  (?)  ... 

647.  Caralluma  adscendens,  Br 

648.  „        fimbriata,  Wall 

649.  Boucerosia  crenulata,  W.  &  A. 

71.  Loganiacece. 

650.  Buddleia  asiatica.  Lour. 

651.  Fagrsea  obovata,  Wall. 

652.  Strychnos  nux-vomica,  L. 

653.  Gardneria  ovata,  Wall. 

72.  Gentianacece. 


654.  Exacum  perottetii,  Griesb.     .. 

655.  ,,        bicolor,  Roxb 

656.  „        pedunculatum.  L. 

657.  Enicostemma  littorale,  Blume 

658.  Canscora  diffusa,  R.  Br. 


4—8 
4.     9—12 


10—11 
4.  12 
9—11 
1.  9 
8-11 
4—  6 
4—  7 
7—  9 
1—12 

10—11 

4 

8—11 

4-  5 

5—  8 
7—11 
8—11 

5 


3 

4- 


10—11 


*  •  • 

... 

•  •• 

•  •• 

... 

•  •• 

«  •■ 

>•■ 

■  •• 

•  •  • 

•  •• 

... 

•  •• 

... 

•  •• 

■  •• 

•  •• 

6 

10 

7 

6 

3 

5 

6 

4 

12 

10—12 

5—12 

11 

7 

1.     10 

3—  8 


9 
5 
3 


11 

8—11 
9 

6-11 
1 


1,400—3,400 
1,000—4,200 


2,400- 
3,400- 
1,000- 
1,200- 
3,000- 
2,500- 
2,000- 
1,200- 
400- 
1,200- 
1,000- 
3,500- 


1,000- 
1,000- 


1,000- 

600- 

1,300- 

600- 

1,200- 

2,000- 
3,000- 

1,200- 

600- 

1,000- 


-3,500 
-4,000 
-2,500 
-1,600 
-3,800 
-3,590 
-3,500 
-1,300 
-3,500 
-2,200 
-3,000 
-4,000 

1,200 

3,400 
-3,600 
-4,000 

3,600 

2,800 
-3,500 
-2,000 
■4,000 

5,600 
-1,000 

3,900 
-3,000 

4,000 
-3,500 
-4,000 

2,600 
-1,400 
-1,000 
■4,000 


4,200 

5,000-5,300 

900—2,400 

5.100 


3,600—4,000 

4,000—5,500 

400—    500 

800-2,700 

650 


414  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 




Floweriug  time. 

Elevation  In  feet. 

72.     Gentianacea. — contd. 

659. 

Canscora  pauci flora,  Dalz. 

11 

2,300 

660. 

decussata,  Roam.  &  Sch. 

•  •• 

•  •• 

11—12 

2,300—4,000 

661. 

Swertia  affinis,  Clarke 

*•• 

... 

8—12 

4,000—5,200 

662. 

„          corymbosa,  W.,  var.  lawi 

i,  C 

B.C. 

11—12 

3,800—4,000 

663. 

,,          decussata,  Nim. 

t  •• 

#•  * 

11 

5,400 

664. 

Limnanthemum  cristatum,  Griesb. 
73.     Boraginacece. 

•  ■  • 

665. 

Cordia  myxa,  L.          

... 

3 

1,100 

666. 

„         wallichii,  G.  Don. 

>•  • 

•  •  a 

3 

2,400—3,500 

667. 

.,         fulvosa,  W 

•  •  • 

i  * 

4—  7 

1,500—3.600 

668. 

Ehretia  leevis,  Rox 

■  •• 

•  •  • 

8—10 

650-2,400 

669. 

„         aspera,  Roxb 

■  •• 

■  •* 

7—10 

1,000—2,000 

670. 

„         wightiana,  Wall. 

>.• 

•  •• 

11 

1,000—3,600 

671. 

„         buxifolia,  Roxb. 

•  •  ■ 

•  •• 

4.    9—12 

1,200—4,000 

672. 

Coldenia  procumbens,  L. 

•  •■ 

a*  ■ 

7 

1,200—2,000 

673. 

Heliotropium  zeylanicum,  Lam. 

.-* 

•  •  a 

10—11 

1,300 

674. 

„               supinum,  L. 

... 

a  •• 

9—  1 

1,200—2,000 

675. 

,,               ovalifolium,  Forsk. 

•  •  • 

a  a  a 

5—10 

800-  2,000 

676. 

„               rottleri,  Lehm. 

•  •  • 

•  •• 

5—10 

1,200—1,400 

677. 

„               paniculatum,  Br. 

•  •  • 

,  .  . 

8—10 

600—2,000 

678. 

,,               strigosum,  Willd. 

•  •  • 

9  9   • 

5 

1,200 

679. 

„               bracteatum,  DC. 

■  ■■ 

mmm 

5 

800—1,000 

680. 

,,  *             marifolium,  Retz.var 

.,  wallichii 

10 

850 

681. 

„               indicum,  L. 

•  •  • 

r  •  • 

4.     10 

800—3,400 

682. 

„               scabrum,  Retz. 

•  •  • 

a  j* 

7—12 

1,200—4,000 

683. 

Trichodesma  indicum,  Br. 

•  •• 

4.     12 

2,000—3,500 

684. 

„               zeylanicum,  Br. 

■  ••  • 

•  •0 

9—12 

900—4,200 

685. 

Cynoglossum  fnrcatum,  Wall. 

•  •  • 

•  •• 

4—12 

3,500—5,000 

686. 

„                     ,,          var.  lanceolata 

■*•# 

5 

4,000 

687. 

„              denticulatum,    A., 

DC, 

var. 

6 

2,700 

zeylanica. 

74.     Convolvulacece. 

688. 

Rivea  hypocrateriformis,  Chois. 

•  •« 

10—1 

400—1,200 

689. 

Argyreia  bracteata,  Chois. 

•  •  • 

■  a  • 

10 

3,000 

690. 

„         pomacea,  Chois. 

*•• 

»■■ 

8 

3,800 

691. 

„         lawii,  Clarke  [?] 

■  •  * 

•  •• 

4 

4,000 

692. 

,,         cuneata,  Ker. 

•  •  • 

-•  * 

4.    8—10 

2,000—4,000 

693. 

Lettsomia  aggregata,  Roxb.  ... 

•  •• 

*  a.i 

11—12 

2,400 

694. 

„           elliptica,  W. 

•  ■  • 

■  •• 

2.    12 

2,400—4.000 

695. 

„           setosa,  Roxb. 

•  •  « 

a  a  : 

11 

4,000 

696. 

Ipomsea  quamoclit,  L.  [run  wild] 

••• 

-"•a 

11—2 

3,800 

697. 

„         nil,  Roth 

.  •- 

•  a  a 

10—2 

2,000—2,500 

698. 

„         pes-tigridis,  L. 

■  »o 

*a  a 

10—12 

650—3,000 

699. 

eriocarpa,  Br. 

a>  • 

11 

3,400—3,800 

700. 

„         obscura,  Ker.... 

•  •  • 

4.  11 

2,000—4,000 

701. 

„        sepiaria,  Koen.,  var.  stipul 

icea 

•  •  • 

1.     5 

800—1,200 

702. 

,,        beladamboe,  Rcem.  &  Sch. 

12—4 

2,000 

703. 

„        aquatica,  Forsk. 

•  •• 

■ 

11—1 

1,200 
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Flowering  time. 

Elevation  in  feet. 

11—1 

1,200—4,000 

3 

900—2,900 

10 

2,000 

10 

2,200 

10—11 

1,200—2,500 

11 

3,400 

5—8 

1,200—2,300 

12 

700—2,300 

12 

2,300 

2 

2,300 

12 

2,800 

11—1 

650—2,000 

5 

5,000 

11—12 

2,000—3,000 

1—12 

800     3,500 

12 

3,600 

704. 
705. 
706. 
707. 
708. 
709. 
710. 
711. 
712. 
713. 
714. 
715. 
716. 
717. 
718. 


719. 
720. 
721. 
722. 
723. 
724. 
725. 
726. 
727. 
728. 
729. 
730. 
731. 
732. 
733. 
734, 


735. 
736. 
737. 
738. 
739. 
740. 
741. 
742. 
743. 
744. 
745. 
746. 


74.     Convolvulacect. — contd. 

Ipomasa  staphylioa,  Roem.  &  Sch 

,,        campanulata,  L. 

„         pilosa,  Sweet... 

„         quinata,  Br 

„         palmata,  Forsk 

Merremia  pentaphylla,  Hallier  f.  (run  wild). 

,,  tridentata,  Hallier  f. 

,,  chryseides,  Hallier  f 

„  emarginata,  Hallier  f. 

Calonyction  speciosum,  Chois.  (run  wild)    .. 
Operculina  turpethum,  Manso 
Convolvulus  rottlerianus,  Chois. 

„  flavus,  Willd.       ..         

Jacquemontia  paniculata,  Hallier  f. 

Evolvulus  alsinoides,  L.  

var.  linifolius 


75.     Solanacece. 

Solanum  nigrum,  L.     ... 

,,  verbascifolium,  L.  ... 

„  pubescens,  Willd 

„  giganteum,  Jacq.    ... 

,,  wightii,  Nees.  

torvum,  Swartz 

indicum,  L 

„  xanthocarpum,  Schrad.    ... 

,,  trilobatum,  L. 

Physalis  minima,  L.     .,. 

„         peruviana,  L.  (run  wild)     .,. 
Withania  somnifera,  Dunal  (run  wild) 
Nicandra  physaloides,  Gaertn.  (run  wild) 
Browallia  demissa,  L.  (run  wild) 
Datura  stramonium,  L. 

„      fastuosa,  L.,  var.  alba,  Clarke 


76.     Scrophalariacece. 

Calceolaria  mexicana,  Benth.  (run 

Celsia  coromandeliana,  Vahl.... 

Sutera  glandulosa,  Roth 

Stemodia  viscosa,  Roxb. 

Limnophila  hirsuta,  Benth.    ... 
,,  sessiliflora,  Blume 

„  gratioloides.  Br.  ... 

Moniera  cuneifolia,  Mich. 

Dopatrium  junceum,  Buch.-Ham. 

Torenia  vagans,  Roxb 

Vandellia  hirsuta,  Benth. 

„        scabra,  Benth.  ... 


wild) 


8 

4—5 

4—10 

3—6 

12 

5—8 

5—8 

1 

5.  11 

10—12 

2 

1 

8—11 

11 

4—5 

1—12 


5—8 

1—3 

1—4 

1—5 

1 

12 

11—1 

1.  4.  8 

10 

1 

2—3 

5.    11 


5,100 

2,500—3,500 

600—3,500 

4,000—5,000 

4,400 

900—4,000 

1,200—3,500 

600 

1,200—2,200 

600—3,000 

5,000—5,500 

650 

2,000-5,200 

5,000—5,700 

3,400-4,100 

1,000—3  000 


5,000—5,700 

600—2.000 

600—2,000 

600—1,400 

600 

2,000 

1,000—4,000 

1,000—3,500 

450 

650 

3,500-4,000 

4,000 
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1 
1 
1 

Flowering 

tiine.l 

Elevation  in  feet. 

76.     Scrophulariacece.— contd. 

747. 

Vandellia  erecta,  Benth.        ... 

•  o  •                     ■  e  • 

9 

5,000 

748. 

„         pedunculata,  Benth.... 

•  •  •                     •  •  • 

11 

5,000 

749. 

Ilysanthes  hyssopioides,  Benth. 

(  •  ■ 

1 

700 

750. 

„           parviflora,  Benth.  ... 

... 

11- 

-1 

650- 

-4,000 

751. 

Bonnaya  veronicsefolia,  Spreng. 

•  •  •                     « •• 

5 

5,000 

„         „         var.  verbenaefolia 

...                      ... 

5 

4,000 

752. 

,,     oppositifolia,  Spreng.  ... 

•  •  •                        rS< 

1 

650 

753. 

„     tenuifolia,  Spreng. 

■  »  *                        ■•• 

1. 

10 

450- 

-1,300 

754. 

„     sp.  (resembling  753)     ... 

*•«                       •  •  ■ 

11- 

-2 

450- 

-1,300 

755. 

Scopax*ia   dulcis,  L 

...                        ... 

1.    5- 

-11 

600- 

-1,000 

756. 

Buchnera  hispida,  Ham. 

• ••                        1*>« 

12 

3,200 

757. 

Striga  densiflora.  Benth. 

■••                        (»i 

1.     6- 

-10 

1,000- 

-3,700 

758. 

,,      lutea,  Lour. 

•  •  •                        * ■  • 

1.     5- 

-10 

1,000- 

-3.600 

759. 

„       euphrasioides,  Benth.  . ,. 

•  ••                        . •  ■ 

5 

-4 

1,200- 

-4,000 

760. 

Sopubia   delphinifolia,  G.  Don. 

•  .  ■                        •  •  • 

10- 

-11 

3,500- 

-4,000 

761. 

„          trifida,  Ham.... 

•  •  •                        ... 

8- 

-11 

3,000- 

-4,000 

.762. 

Micrargeria  wightii,  Benth.    ... 

■  •  ■                        ••  • 

2 

1,000 

763. 

Pedicularis  zeylanica,  Benth — 
77.     Orobanchacece. 

8 

5,000- 

-5,500 

764. 

iEginetia  indica.  Roxb. 

•  «  •                        » • • 

8 

3,900 

765. 

Orobanche  cernua,  Loeffl.,  var.  desertorum... 

1- 

-3 

1,000- 

-1,400 

78.     Lentibulariacecc. 

766. 

Utricularia  albo-coerulea,  Dalz.  (  ? 

) 

2 

5,000 

767. 

„          arcuata,  W. 

•• •                        ••• 

5 

5,000 

768. 

„           affinis,  W <. 

•  •  «                        »•• 

11 

5,500 

769. 

,,           coerulea,  L. 

•  •  « 

11 

5,500 

770. 

},          reticulata,  Smith,  var. 

uliginosa... 

11 

4,300 

771. 

„          wallichiana,  W.     ... 

,■•                            a . • 

2 

4,000 

772. 

,,          striatula,  Smith    ... 
79.     Gesneracece. 

...                           •  •  . 

11 

4,800 

773. 

/Eschynanthus  perottetii,  A.  DC. 

-•■                            ••' 

8 

4,500- 

-5,200 

774. 

Didymocarpus  rottleriana,  Wall. 

•  • 

5 

3,800- 

-4,000 

775. 

Klugia  notoniana,  A.  DC. 
80.     BignoniacecE. 

2 

—6 

4,000- 

-5,000 

776. 

Dolichandrone  crispa,  Seem.  ... 

■    ■  f                          •  •  ■ 

6- 

-11 

2,000- 

-3,000 

777. 

„            falcata,  Seem. 

t  •  *                           .  •  • 

5- 

-  7 

1,200- 

-2,000 

778. 

Stereospermum  chelonoides,  DC. 

•  • •                           •  •» 

6 

2,500- 

-3,500 

779. 

Radermachera  xylocarpa,  K.  Sch 
81 .     Peduliacece. 

um. 

3 

-4 

3,400- 

-4,600 

780. 

Pedalium  murex,  L.    ... 

...         ... 

5. 

10 

800- 

-1,200 

781. 

Sesamum  indicum,  DC.  (run  wild) 

10 

600- 

-1,200 

782. 

Martynia  diandra,  Grlox. 

...        * . * 

8- 

-10 

600- 

-2,400 
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Flowering 

Uine. 

1 

Elevation  in  feet . 

82.     Acanthacece. 

783. 

Thunbergia   fragrans,  Roxb.,    var.    vestita, 

J_N  C  \3  O  .       •  •  •                 ••• 

■  MM 

•  •  ■ 

4- 

-10 

2,000—4,000 

784. 

„             hawtayneana,  Wall. 

•  •  • 

•  •  • 

5- 

-6 

3,000—4,000 

785. 

Tubiflora  acaulis,  0.  Kuntze... 

»«4 

■  •a 

5 

-8 

600—2,000 

786. 

Hygrophila  angustifolia,  R.  Br. 

... 

.  », 

4 

2,000 

787. 

Asteracantha  longifolia,  Nees 

•  •• 

a. 

11 

-4 

1,200—3,400 

788. 

Calophanes  nagchana,  Nees    ... 

•  •• 

,, 

5. 

12 

2,000—3,600 

789. 

„       littoralis,  T.  Anders. 

•  •« 

l*«1 

5. 

10 

500—1,400 

790. 

,.       vagans,  W. 

•  •  • 

12 

3,000 

791. 

Rnellia  prostrata,  Lam. 

... 

... 

1 

1,300 

792. 

„      patula,  Jacq.    ... 

•  •  • 

•  •• 

5- 

-11 

1,200—3,200 

793. 

Dasdalacanthus   montanus,   T.   Anders. 

var. 

1 

-2 

600—2,500 

concanensis,  T.  Anders. 

794. 

Strobilanthes  kunthianus,  T.  Anders. 

•  •• 

11 

5,000—5,800 

795. 

„               cuspidatus,  T.  Anders. 

•  •  • 

11 

-1 

1,200—2,000 

796. 

„               consanguineus,  Clarke 

.* 

4. 

11 

3,300—4,000 

var. 

amomura,.. 

10 

3,500 

797. 

„               heteromallus,  T.  Anders. 

»•• 

11 

5,000 

798. 

„               pulneyensis,  Clarke 

... 

aa. 

11 

4,000 

799. 

„              heyneanus,  Nees 

a  >  I 

..  . 

11 

5,000 

800. 

„               luridus,  W. 

... 

»■> 

3 

5,000—5,300 

801. 

„              asper,  W. 

... 

•  •  a 

3 

5,000—5,300 

802. 

Blepharis  bcerhaaviaefolia,  Pers. 

■  •  • 

Ma* 

5- 

-12 

1,000—3,000 

803. 

,,        molluginifolia,  Pers. 

•  .  > 

•  •  a 

10- 

-12 

900—3,000 

804. 

Barleria  prionitis,  L.     ... 

... 

■  a  • 

1- 

-12 

600—2,000 

805. 

„         cuspidata.  Heyne    ... 

•  •* 

a*a 

1 

600 

806. 

,,        buxifolia,  L. 

•  *  . 

a  a  • 

5. 

11 

600—2,200 

807. 

„         mysorensis.  Roth     .... 

■  a  • 

•  *m 

1.     4. 

10 

700—1,000 

808. 

„         noctiflora,  L.  f. 

■  •  • 

•  •  • 

1. 

6 

600—1,400 

809. 

,,        longiflora,  L.  f. 

•  •  • 

•  •• 

10- 

-  1 

650—1,500 

810. 

„         tomentosa.  Roth     ... 

... 

.t 

10- 

-11 

1,000—2,000 

811. 

,,        involucrata,  Nees.   var. 
Clarke. 

elata, 

C.  B. 

2 

4,000 

812. 

„        lawii,  T.  Anders.    ... 

•  >  > 

a  a  a 

11- 

-  2 

5,000—5,800 

813. 

„        montana,  Nees. 

•  t  • 

a  •  . 

11- 

-12 

3,000—3,500 

814. 

,,         grandiflora,  Dalz.     ... 

mm  * 

C  ■■ 

10 

1,500 

815. 

,,         cristata,  L.    ... 

m*  • 

*•  • 

11 

3,800—4,000 

816. 

Crossandra  undulsefolia,  Salisb. 

■t  •• 

a  a  a 

4- 

-  7 

1,000—1,400 

817. 

Asystasia  coromandeliana,  Nees 

a  »  » 

a  a  t 

5- 

-12 

1,200—3,500 

818. 

„        violacea,  Dalz. 

in 

mm  ■ 

6 

4,000 

819. 

Andrographis  pomiculata,  Nees 

•  •• 

a  a  • 

12- 

_  2 

2,400—3,000 

820. 

„                wightiana,  Arn. 

9  mm 

»•* 

11 

3,100 

821. 

„               lineata,  Nees     ... 

*»• 

•  •  • 

5 

3,600 

822. 

,.               echioides,  Nees 

«•>• 

•  •• 

6- 

-  7 

1,200—2,200 

823. 

„               rothii,  Clarke  ... 

a  *  • 

■  ■■ 

1. 

9 

2,000—4,000 

824. 

„               serpyllifolia,  W. 

..  • 

aa  • 

4. 

11 

2.000—3,700 

825. 

Lepidagathis  cristata,  Willd.  ... 

*  •  * 

... 

11- 

-  1 

1.100—2,400 

826. 

mitis,  Dalz. 

•  •• 

..  ■ 

12 

2,100 

827. 

„             spinosa,  W. 

10 

400—600 

828. 

„             scariosa,  Nees 

•  •  • 

11 

1,000 

829. 

Justicia  betonica,  L 

a  •  a 

..  * 

5. 

11 

600—1,000 

830. 

„      trinervia,  Vahl.,  var.  arenaria 

•  •• 

6 

2,800 
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Flowering  time. 

Elevation  in  feet. 

82.     Acanthacea\ — coutd. 

831. 

Justicia  glauca,  Rottler 

■  •  • 

1- 

-10 

600—1,400 

832. 

„      glabra,  Koen. 

m 

•  •• 

11- 

-12 

1,800—3,000 

833. 

„      micrantha,  Wall. 

••■ 

1.     4. 

11 

1,000—5,200 

834. 

„      diffusa,  Willd.,  var.  orbiculata 

•  •• 

6. 

11 

1,300—4,000 

835. 

„      simplex,  Don 

•  •• 

11 

3,900 

836. 

„      procumbens,  L. 

•  •• 

•  -  * 

8 

3,800 

837. 

Rhiuacanthus communis,  Ness,  var. 

montana. 

12- 

-  4 

1,500—4,000 

838. 

Ecbolium  linneanum,  Kurz    ... 

•  •  • 

*  •» 

10 

600 

„                „        var.  rotundifolia 

»*a 

6- 

-10 

450—1,400 

839. 

Rungia  parviflora,  Nees 

•  •  k 

,, 

3 

3,500 

840. 

Dicliptera  zeylanica,  Nees 

•  •  • 

•  •  t 

12- 

-  2 

12,000—3,500 

841. 

Peristrophe  bicalyculata,  Nees 
83.     Verbenacece. 

11 

3,800 

842. 

Lantana  camara,  L. 

«  •  - 

4 

1,400—3,000 

843. 

„       indica,  Roxb 

•  •• 

4 

3,000—4,000 

„             „       var.  albiflora,  W. 

«1« 

■  « ' 

5 

1,200—4,000 

844. 

Stachytarpheta  indica,  Vahl    ... 

... 

..■• 

3- 

-  4 

2,000—3,500 

845. 

Lippia  nodiflora,  Rich 

•  ■»  % 

•  •  > 

5- 

-  7 

600—1,400 

846. 

Priva  leptostachya,  Juss. 

.  •  ■ 

•  •  • 

1- 

-  8 

700—3,600 

847. 

Callicarpa  lanata.  L.     ... 

■  •  • 

•  •  • 

5- 

-  8 

4,000—5,000 

848. 

Tectona  grandis,  L.  f.  ... 

... 

8 

3,000—4,000 

849. 

Premna  tomentosa,  Willd. 

•  •• 

■  ■  i 

3- 

-  6 

2,000— 3,5U0 

850. 

„        wightiana,  Schauer   ... 

•  •• 

•  •  • 

6 

2,000 

851. 

Gmelina  arborea,  L.     ... 

•  •« 

>•■ 

2- 

-  3 

3,000—4,000 

852. 

,,        asiatica,  L. 

r  •• 

>  •  • 

4. 

10 

600—2,000 

853. 

Vitex  negundo,  L 

•  •  • 

•  •  • 

4- 

-  9 

650-3,600 

854. 

„      altissima,  L.  f.  ... 

.  •  • 

■  •  • 

4 

2,400—3,600 

„             „         var.  alata,  Heyne 

.  .  • 

•  •• 

4- 

-  8 

2,400—3,600 

855. 

Clerodendron  inerme,  Gaertn. 

•  ■  ■ 

... 

10- 

-12 

1,000—2,000 

856. 

„           phlomoides,  L.  f. 

«•■ 

*•• 

11- 

-  1 

650—2,600 

857. 

„           serratum,  Spreng. 

>•• 

. . 

4.    10- 

-11 

3,400—4,000 

858. 

„           infortunatum,  Gaertn 
84.     Labiatce. 

•  ••• 

... 

4.      8- 

-11 

4,000—5,000 

859. 

Ocimum  canum,  Sims... 

•  •» 

7- 

-10 

650-2,000 

860. 

„          basilicum,  L 

•  •  • 

*•  • 

5 

600—1,200 

„                 „        var.purpurascens 

Benth 

•  •  •  • 

9 

600—1,200 

861. 

„    sanctum,  L.          

•  •• 

•  •• 

6 

1,000—2,600 

862. 

Geniosporum  prostratum,  Benth 

•  •  • 

■  ■■ 

12 

3,500 

863. 

Orthosiphon  diffusus,  Benth.  ... 

•  ■• 

•  •  • 

5. 

12 

3,600 

864. 

,,        tomentosus,  Benth 

*  •  • 

« • . 

4 

3,500 

„                 „        var.  glabrata 

•  •  • 

•  •  • 

5 

3,600 

865. 

Plectranthus  rivularis,  W. 

'  •• 

•  •• 

12- 

-2 

3,500—3,800 

866. 

,,         nilghiricus,  Benth. 

■  •■ 

»»• 

11 

5,000 

867. 

„         coetsa,  Ham. 

•  •■ 

*•• 

11 

4,000 

868. 

„        incanus,  Link.     ... 

•    B    • 

•  •  • 

9- 

-11 

4,000—4,500 

869. 

,,         coleoides,  Benth... 

t   •   • 

•  •• 

12- 

-3 

5,000 

870. 

„        fruticosus,  W 

•    •    4 

•  •  • 

11 

4,000 

87g. 

Coleus  barbatus,  Benth 

•  •  • 

... 

8. 

12 

3,000-3,500 
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Flower  ins 

time. 

Elevation 

i  n  f ppf 

ILL   11  '..  1  . 

84.     Labiatce. — contd. 

872. 

Coleus  aromaticus,  Benth.  (run  ' 

svild) 

*  •• 

3 

3;600 

873. 

„        malabaricus,  Benth.    ... 

•  •• 

•  •  • 

11 

3,400 

874. 

„        spicatus,  Benth 

•  •• 

•  ■• 

8- 

-11 

3,400- 

-3,800 

875. 

Anisochilus  carnosus,  Wall.    ... 

•  •• 

•  •  • 

10- 

-12 

1,000- 

-4,500 

876. 

,,        dysophylloides,  Benth. 

•  *■ .. 

■  •• 

2 

3,800 

877. 

Hyptis  suaveolens,  Poir. 

•  •• 

•  •■ 

10 

600- 

-2,000 

878. 

Pogostemon  parviflorus,  Benth. 

*.  • 

•  «• 

3 

4,700 

879. 

„           mollis,  Benth. 

•  •  • 

•  ■• 

11 

5,100 

880. 

.,          speciosus,  Benth.   ... 

•  •  • 

*  •» 

2 

5,000- 

-5,300 

881. 

Colebrookia  oppositifolia,  Smith 

... 

•  •• 

2 

4,000- 

-5,000 

882. 

Scutellaria  violacea,  Heyne,  var. 

colebrooki- 

< 1 1 I 1 I              •  .  ■                  *fi                  •••                 ■•• 

••  • 

•  •• 

2 

5,000- 

-5,900 

883. 

Anisomeles  ovata,  Bi.  ... 

•  •  • 

j  t 

12- 

-4 

1,200- 

-3,000 

884. 

.,         malabarica,  Br. 

•  *  ■ 

*  »  » 

5. 

12 

650- 

-3,000 

885. 

Leucas  urticsefolia,  Br. 

•  •  • 

•  •  • 

6- 

-11 

900- 

-2,000 

886. 

„         lanata,  Benth.  ... 

•  •  • 

•  •  • 

4- 

-  9 

3,000- 

-5,000 

887. 

„        montana,  Spreng. 

••• 

... 

6 

2,700 

888. 

„         mollissima,  Wall. 

•  •  • 

•  •• 

11 

5,000 

889. 

,,         biflura,  Br. 

•  •• 

•  •• 

9 

2,500 

890. 

„         marrubioides.  Desf.    ... 

••• 

•  •  • 

11 

5,000 

891. 

„         stelligera,  Wall. 

••• 

•  •• 

5 

3,500- 

-3,800 

892. 

„         eriostoma,  H.  f . 

*  •  * 

... 

9 

5,000 

893. 

„         ciliata,  Benth  ... 

••• 

m  m 

6 

4  000 

894. 

„        hirta,  Spreng.,  var.  prostrata 

•  •  . 

9 

3,700 

895. 

,,         martinicensis,  Br. 

••• 

... 

10- 

-12 

3,000- 

-3,600 

896. 

„         wightiana,  Benth. 

•  •• 

4 

3,300 

897. 

,,        aspera,  Spreng. 

... 

.. 

5- 

-7 

1,200- 

-2,000 

898. 

„        linifolia,  Spreng. 

■  •  • 

•  a. 

3- 

-8 

2,000- 

-3.000 

,,             „          var.  typica    ... 

*•• 

•  •  . 

8 

5,500 

899. 

Leonotis  nepetsefolia,  Br. 

•  •  • 

>  •  • 

10- 

-11 

1,000- 

-2,000 

900. 

Gomphostemma     heyneanum, 
typica,  Prain 

Wall. 

var. 

8 

4,000 

901. 

Teucrium  tomentosum,  Heyne 
85.     Nyctaginacecv. 

... 

... 

3.     6. 

11 

4,000- 

-5,000 

902. 

Boerhaavia  diffusa,  L.   .. 

•  •  • 

5. 

10 

600- 

-2,000 

903. 

„          repanda,  Willd. 

•  >  • 

•  •• 

6- 

-10 

1,000- 

-3,000 

904. 

,          fruticosa,  Dalz.  (?) 

•  •• 

•  •• 

5 

1,200 

905. 

„          verticillata,  Poir.  ... 

•  •• 

»•* 

4- 

-6 

1,000- 

-2,700 

906. 

Pisonia  aculeata,  L. 

86.    Plantaglnacece. 

... 

1 

650- 

-2,000 

907. 

Plantago  major,  L. 

87.     Amaranlhacea'. 

•  •• 

• 

6 

4,000- 

-5,000 

908. 

Celosia  argentea,  L. 

•  *  ■ 

•  •• 

4. 

9 

3,000- 

-4,000 

909. 

,.         pulchella,  Mo. 

•  •  • 

•  •• 

6 

4,100 

910. 

i)         polygonoides,  Retz.     ... 

•  •  • 

•  •  ■ 

5- 

-7 

650- 

-2,000 

911. 

Banalia  tyrsiflora,  Mo. 

•  •• 

... 

2 

4,000- 

-5,300 

25 
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Flowering  time. 


Elevation  in  feet . 


87.     Amaranthaceae. — contd. 

912.  Allmania  nodiflora,  Br.  

„  „        var.  aspera  

913.  „        albida,  Br 

914.  Digera  arvensis,  Forsk.  

915.  Amaranthus  spinosus,  L. 

916.  „  mangostanus,  L 

917.  „  viridis,  L....         ...         

„  „        var.  fasciatus 

918.  „  polygamus,  L 

919.  Pupalia  atropurpurea,  Mo. 

920.  „       orbiculata,  W.  

921.  „       lappacea,  Moq.  var.  velutina 

922.  Psilotrichum  calceolatum,  Mo.  

„  „  var.  tomentosa    ... 

923.  Nothosserua  brachiata,  W. 

924.  Mx\x?i  javanica,  Juss 

925.  ,,      monsonia,  Mart.  

926.  Achyranthes  aspera,  L..  var.  rubro-fusca    ... 

,,  ,,        L.,  var.  porphyristachya 

927.  ,.        bidentata,  Blume 

928.  Alternanthera  sessilis,  Br 

88.     Chenopodiaeece. 

929.  Chenopodium  album,  L 

930.  ,,        ambrosioides,  L 

931.  Basella  rubra,  L.  , 


932. 
933. 
934. 
935. 
936. 
937. 


89.     Polygonacece. 

Polygonum  plebejum,  Br.,  var.  elegans 
tomentosum,  Willd. 
glabrum,  Willd.  ... 

lanigerum,  Br 

stagninum,  Ham <„ 

flaccidum.  Meissn. 

90.     Aristolochiacece. 


938.  Aristolochia  bracteata,  Retz. ... 

939.  „        indica,  L. 


■*•  .3* 


•  *  • 


91.    Piperaceae. 

940.  Piper  hymenophyllum,  Mi.    ... 

941.  Peperomia  dindigulensis,  Mi.... 

942.  „         portulacoides,     A.       Dietr.     var. 

courtallensis 


•<•  ••• 


92.     Lauracece. 
943.    Cryptocarya  stocksii,  Meissn.... 


5 
9 
9 

10 
4 
4 

10 
5 
1 
4 

11 

7—9 

9 

7 

7—12 

1.     5.     11 

12 
6 

11 

11 
3—4.  7.  12 


10 
5.  9—10 
4.    8—10 


4 
9—12 
6.     10 
9 
10 
2-4,10—11 


10 
10—1 


5 
12 

12 


600 

2,400 

500 

650 

1,000—3,000 

3,400 

1,200 

1,200 

1,300 

3,400 

1,000 

1,300 

2,600 

1,200 

2,000—2,700 

600—1,400 

600—2,000 

2,000-3,000 

3,400 

5,000—5,200 

2,000—4,000 


1,200 
1.200—3,600 
2,000—3,500 


2,000—3,500 

1,200—3,600 

450—2,800 

4,000 

1,200 

3,600-5,000 


850 
600—3,000 


3,700 
4,200 

4,200 


5,000—5,400 
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■  Flowering  time.  Elevation  in  feet. 

1 

92.     Lauracece. — contd. 

944. 

Cinnamomum  zeylanicum,  Breyn. 

■  •■ 

2 

3,500 

945. 

perrottetii,  Meissn. 

•  •  • 

••• 

3 

5,000—5,500 

946. 

Machilus  macrantha,  Nees 

••• 

3 

4,000—5,200 

947. 

Alseodaphne  semecarpifolia,  Nees 

•  •• 

■  •  • 

12- 

-3 

4,000—5,200 

948. 

Litssea  tomentosa,  Heyne 

■  •  * 

>  •• 

6- 

-11 

3,500—5,000 

949. 

„          ligustrina,  Nees 

«  •  * 

■  •  • 

11- 

-12 

3,400 

950. 

.,          zeylanica,  C.  &  F.  Nees 

•  •  • 

2.  6.  9- 

-11 

4,000—5,000 

951. 

Cassytha  filiforrnis,  L.... 

93.     Elccagnacece. 

11 

5,000-5,500 

952. 

Elseagnus  latifolia,  L. 

94.     Loranthacece. 

... 

•  •  ■ 

8- 

-12 

3,500—5,000 

953. 

Loraathus  hookerianus,  W.  &  A. 

•  •• 

12 

-3 

3,600—5,000 

954. 

„          obtusatus,  Wall.    ... 

•  •  • 

■  •  • 

5 

5,000 

955. 

M          scurrula,  L. 

*  •* 

•  •  • 

8- 

-11 

2,000—4,000 

956. 

„          tomentosus,  Heyne 

it  mm 

••. 

4.  8. 

11 

2,500—4,000 

957. 

„          bracteatus,  Heyne 

m  m  • 

.*  • 

3—6. 

11 

2,000—4,000 

958. 

M          cuneatus,  Heyne  ... 

•  •* 

.  *• 

6. 

9 

2,700—5.000 

959. 

.,          longiflorus,  Desr.  ... 

•  •  ■ 

•  •  • 

4—5. 

10 

1,200—4,000 

,,                ,,        var.  falcata 

•  •  > 

... 

4. 

11 

600—2,000 

„                „        var.  amplexifolia 

t  m 

5 

5,000 

„                „        var.  pubescens 

5 

•  mm 

11 

4,000 

-960. 

„          loniceroides,  L. 

i  •  • 

•  •  • 

6. 

11 

3,500—5,000 

961. 

„          capitellatus,  W.  &  A. 

.«  * 

•  •  * 

5. 

9 

3,500—4,200 

962. 

Viscum  monoicum,  Roxb.     ... 

•  •« 

5 

1,200 

963. 

„          verruculosum,  W.     ... 

•  •  • 

12 

3,400—3,600 

964. 

.,          orientale,  Willd. 

•  •  • 

•  •• 

4 

2,800 

965. 

„          capitellatum,  Sm.    ... 

•  •  « 

*  •  t 

6. 

11 

2.200—4,000 

966. 

,,          ramosissimum,  Wall. 

•  •  • 

■  •• 

4 

1,000 

967. 

„          angulatum,  Heyne    ... 

*  •  • 

■  ■• 

5 

2,800—5,000 

968. 

„          articulatum,  Burm.  ... 

•  •  • 

•    B    • 

4 

2,000—3,500 

,,                 „        var.  dichotoma 

«•■ 

... 

11 

3,800 

95.     Santalacece. 

969. 

Santalum  album,  L 

**' 

4. 

8 

800—4,300 

970. 

Osyris  arborea,  Wall.  ... 

96.     Balanophoracece. 

•  •  • 

... 

6- 

-12 

3,400-  5,200 

971. 

Balanophora  indica,  Wall. 

97.     Euphorbiacece. 

•  •  » 

... 

2 

5,100—5,800 

972. 

Euphorbia  cristata,  Heyne     ... 

4.     8. 

11 

2,800—3,500 

973. 

Euphorbia  linearifolia.  Roth 

*  •• 

1 

600—1,400 

974. 

,,     hypericifolia,  L. 

•  *• 

•    •    • 

8 

600—2,000 

.,               „           var.  bracteolaris 

1 

800 

„            var.  parviflora 

... 

1,300 
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Flowering  time. 


Elevation  in  feet. 


97.     Euphorbiacece. — contd. 

975.  Euphorbia  pilulifera,  L. 

976.  „  rosea,  Retz. 

977.  „  corrigioloides,  Boiss. 

978.  „  microphylla,  Heyne 

979.  ,,  thymifolia,  Burm. 

980.  „  tirucalli,  L. 

981.  ,,  antiquorum,  L.     ... 

982.  „  tortilis,  Bottler     ... 

983.  ,,  fusiformis,  Ham. ... 

984.  „  rothiana,  Spreng. 

985.  Bridelia  retusa,  Spreng. 

986.  Phyllanthus  longipes,  Muell. ... 

987.  „         suberosus,  W.     ... 

988.  ,,        reticulatus,  Poir. 

989.  „         emblica,  L. 

990.  polyphyllus,  Willd. 

991.  „        maderaspatensis,  L. 

992.  „         niruri,  L. 

993.  ,,         simplex,  Retz.    ... 

994.  „         debilis,  Ham. 

995.  ,,         wightianus,  Muell. 

996.  Grlochidiou  zeylanicum,  A.  Juss. 

997.  „  neilgherrense,  W.... 

998.  „  malabaricum,  Bedd. 

999.  „  velutinum,  W. 

1000.  Flueggia  microcarpa,  Blume... 

1001.  „         leucopyrus,  Willd. ... 

1002.  Bischofia  javanica,  Blume     ... 

1003.  Jatropha  glandulifera,  Roxb... 

1004.  „        heterophylla,  Heyne 

1005.  „        gossypif olia ,  L. 

1006.  „         wightiana,  Muell.  ... 

1007.  „         curcas,  L 

1008.  Croton  aromaticus,  L.... 

1009.  Givotia  rottleriformis,  Griff.  ... 

1010.  Chrozophora  plicata,  A.  Juss. 

1011.  Claoxylon  mercurialis,  Thw.  ... 

1012.  Acalypha  paniculata,  Mig.     ... 

1013.  „         fruticosa,  Forsk.     ... 

1014.  „         alnifolia.  Klein. 

1015.  ,,         indica,  L 

1016.  „         brachystachya,  Horn. 

1017.  „         fallax,  Muell 

1018.  „         ciliata,  Forsk. 

1019.  Trewia  nudiflora,  L 

1020.  Mallotus  barbatus,  Muell 

1021.  ,,        walkerse,  H.  f. 

1022.  „         philippinensis,  Muell. 

1023.  Homonoia  riparia,  Lour. 

1024.  Gelonium  lanceolatum,  Willd. 

1025.  Tragia  involucrata,  L 

,,  ,,         var,  angustifolia 


5.  10 
10 

9 

2.     7.  10 

7 

4.     8 

7 

3.     11 

4 

6—9.   12 

4 

3.11 

4 

1.     4 

3 

5.  10—12 

12—1 

12—1 

11 

6.  12 
4—6 

5 

3 

4 

5 

4 

6—8 

2-3 

10 

4—6 

5 

1 

4.     10 

3 

3—5 

7—1 

10 


6 

4. 

1.4 


10 

10 

10 

9—1 

11 

10 

11—12 

1 

5 

5 

-4.    10 

6 

3.     6 

4 

11 


450 

1,000- 
1,000- 
1,000- 

4,000- 
3,000— 
5,000- 
3,400- 

850- 
2,500- 
2,600- 

800- 
1,200- 

2,600— 


5,000— 


3,000- 
600- 
4,000- 
1,000- 
2,800- 


1,200— 

3,000- 
650- 

3,000- 

1.000- 

400- 

800- 


1,000- 
600- 
5,000- 
5,000- 
3,500- 
1,200- 
1,000- 
3,000- 


600 
800 
4,000 
2,000 
2,000 
■3,000 
2,000 
2,500 
3,400 
5,200 
4,000 
5,300 
4.000 
3,300 
4,500 
3,600 
3,400 
3,400 
900 
3,500 
4,000 
4,000 
5,600 
4,500 
3,600 
4,000 
2,700 
5,000 
1,500 
3,200 
600 
1,000 
3,500 
4,700 
-4,000 
-2,300 
600 
-4,000 
-3,000 
•2,000 
-2,000 
4,000 
600 
■5,000 
-1,500 
5,300 
•5,300 
.\000 
2,000 
.3,500 
4,000 
4,000 
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Flowering  time.  Elevation  in  feet. 


97.    EuphorUacece. — contd. 

1026.  Tragia  cannabina,  L. 

1027.  Excoecaria  crenulata,  W. 

1028.  „  robusta,  H.  f. 

1029.  Sebastiana  chamselea,  Muell. ... 


1030. 
1031. 
1032. 
1033. 
1034. 
1035. 
1036. 
1036. 
1037. 
1038. 
1039. 
1040. 
1041. 
1042. 
1043. 
1044. 
1045. 
1046. 
1047. 
1048. 

1049. 

1050. 

1051 

1052. 

1053. 


98.  Urticacece. 

Holoptelea  integrifolia,  Planch. 
Celtis  tetrandra,  Roxb. 

Trema  orientalis,  Blume         

Streblus  asper,  Lour.   ,.  

Plecospermum  spinosum,  Trecul.     .. 
Ficus  gibbosa,  Blume,  var.  parasitica, 

„     dalhousise,  Miq.  [?]       

a.    „      bengalensis,  L 

„      mysorensis,  Heyne       , 

„      tomentosa,  Roxb. 
„      benjamina,  L.    ... 
„      religiosa,  L. 
„      arnottiana,  Mig. 

„      infectoria,  Roxb.  , 

„      heterophylla,  L.  f. 
„      glomerata,  Roxb. 
Girardiana  heterophylla,  Dene. 
Pilea  trinervia,  W. 

Artocarpus  integrifolia,  L 

Pouzolzia  indica,  Gaud.  

„       var.  tetraptera 
auricula ta,  W. 
pentandra,  Benn. 
wightii,  Benn.      ... 
bennettiana,  W.  ... 
Debregeasia  velutina,  Gaud.  ... 

99.  Salicacece. 


Koen. 


1054.  Salix  tetrasperma,   Roxb. 

100.    Hydrocharidacece. 

1055.  Blyxa   roxburehii,   Rich. 

1056.  Ottelia  alismoides,  Pers. 

101.     Burmanniacece. 

1057.  Burmannia  ccelestis,  Don. 

102.     Orchidacece. 

1058.  Oberonia  verticillata,  W. 
1059. 
1060. 


brunoniana,  W. 
lindleyana,  W.  (?)  ... 


11 


11 

12 

2 


5.  10—11 

800—2,200 

6.    9 

4,000—4,200 

3 

3,500 

4.  8—10 

1,500—3,500 

1.    5 

600—3,500 

2 

4,200 

4.     12 

3,400—4,000 

3 

600—3,000 

6 

2,600—4,200 

12 

3,000—4,000 

3—4 

400—3,000 

3—4 

2,000—3,500 

6 

2,000—3,000 

4 

2,000—4,000 

4 

400—4,000 

4 

3,500 

5—6 

3,500—4,100 

10 

•650 

4.     10 

2,000—5,600 

11—12 

4,000—5,300 

8—11 

5,000—5,300 

1—2 

4,000—5,300 

8 

3,600 

11 

1,200 

12 

2,000 

11 

3,600 

8 

5,500 

8 

5,000 

8 

4,500—5,200 

11—12 

1,200—4,200 

12 

3.800 

10—1 

1,200—3,300 

5,400 


5,300 
5,000 


5,000- 
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Flowering  time.  Elevation  in  feet 


102.     Orchidacece. — contd. 

1061.  Dendrobium  aqueum,  Lindl 

1062.  Cirrhopetalum  thomsoni,  H.  f. 

1063.  Pachystoma  senile,  Reichb 

1064.  Luisia  teretifolia,  Gaud 

L065.  Vanda  parviflora,  Lindl 

1066.  „       spathulata,  Spreng.     ... 

1067.  „       roxburghii,  Br.  

1068.  Diplocentrum  recurvum,  Lindl. 

1069.  Vanilla  wightiana,  Lindl. 

1070.  Anaectochilus  elatus,  Lindl 

1071.  Spiranthes  australis,  Lindl 

1072.  Zeuxine  longilabris,  Benth 

1073.  Habenaria  barbata,  W. 

1074.  „  gibsoni,  H.  f 

1075.  „  longicoi'nu,  Lindl. 

1076.  „  platyphylla,  Spreng. 

1077.  „  plantaginea,  Lindl. 

1078.  „  longicalcarata,  A.  Rich 

1079.  „  viridiflora,  Br.       

„  „         var.  dalzellii   ... 

1080.  Satyriura  nepalense,  Don        

103.    Scitaminacece. 

1081.  Globba  bulbifera,  Roxb 

1082.  Curcuma  neilgherrensis,  W.  ... 

1083.  „        montana.  Rose 

1084.  Hedychiumcoronarium,Koen.,var.  flavescens 

„  „  ,,      var.  maxima. 

1085.  Canna  indica,  L.,  var.  orientalis  (run  wild).. 

104.     Hcemodoracece. 

1086.  Ophiopogon  intermedium,  Don 

1087.  Sanseviera  roxburghiana,  Schult.     .., 


105.     Amaryllidacece. 

1088.  Curculigo  orchioides,  Gaertn. 

1089.  Crinum  asiaticum,  L , 

1090.  „       ensifolium,  Roxb.     .. 

1091.  „        latifolium,  L 

1092.  Pancratium  parvum,  Dalz.     ., 


106.     Dioscoreacece. 

1093.  Dioscorea  daemona,  Roxb.      ., 

1094.  „        tomentosa,  Heyne .. 

1095.  „        oppositifolia,  L. 

1096.  „        nummularia,  Lam... 


3 

11 

3 

4.    8 

5 

4-6 

4 

5 

4 

3 

2 

2 

8—11 

11 

9 

8 

8—11 

8—10 

8 

9—10 

11 


8 
2 
5 
5.  8 
10 
2 


8 
6—7 


3—4 

5 

11—1 

5 

5 


1 


10 

8 

5.     8 

8 


5,000- 
3,500- 


2,700 
5,000 


5,000 
5,200 
5,000 
4,000 
3,400 
2,900 
2.000 
4,100 
3,000 
5,500 
5,200 
4,200 
3,600—4.200 
5,000 
5,500 
2,500 
3,800 
4,800 
4,000 
5,000 
5,500 


2,400- 
3,600- 

4,000- 
4,800- 


3,600 
5,900 
3,600 
4,000—5,000 
4,600 
3,700 


5,400 
1,000—3,000 


3,400—5.000 

3,500 

650 

3,500—5,000 
5,200 


1,000—3,500 

2,600—4,000 

3,000—5,000 

3,500 
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Flowering  time. 


Elevation  in  feet. 


107.     Liliacece. 

1097. 

Smilax  aspera,  L 

9 

4,500- 

-5.300 

1098. 

„      prolifera,  Roxb.          

.         .v 

2 

3,600- 

-5,000 

1099. 

Asparagus  racemosus,  Willd.... 

•                 •  *  • 

4. 

9 

3,000- 

-4,200 

1100. 

Chlorophytum  attenuatum,  Baker  . 

•                 ... 

8 

3,400 

1101. 

Urginea  wightiana,  H.  f. 

•                  »•« 

3 

1,000 

1102. 

Scilla  indica,  Baker      

•                 ••« 

4- 

-10 

500- 

-5,200 

1103. 

Lilium  neilgherrense,  W 

ttf                  ••• 

8- 

-11 

5,000- 

-5,500 

1104. 

Iphigenia  indica,  Kunth 

a                        •  •  • 

2.  8- 

-10 

500- 

-5,000 

1105. 

Gloriosa  superba,  L 

108.    Pontederiacece. 

6- 

-10 

500- 

-4,000 

1106. 

Monochoria  vaginalis,  Presl 

109.     Commelinacece. 

7. 

12 

2,000- 

-3,400 

1107. 

Commelina  nudiflora,  L. 

11 

4,000 

1108. 

hasskarlii,  Clarke  (?) 

•                        ... 

11 

5,000 

1109. 

„           benghalensis,  L.  ... 

•  •• 

10- 

-11 

650- 

-1,400 

1110. 

„           forskalii,  Vahl 

•                        ... 

8 

3,700 

1111. 

„           clavata,  Clarke     ... 

•                        ••  • 

11 

5,000 

1112. 

„           obliqua,  Ham 

•  •• 

10 

1,000- 

-1,400 

1113. 

„           albescens,  Hassk 

■                        ... 

5 

3,600 

1114. 

„           ensifolia,  Br. 

•  •  • 

5 

3,800 

1115. 

Aneilema  spiratum,  Br.          ... 

f                         ... 

11 

4,000 

1116. 

,,         nudiflorum,  Br.     ... 

3 

5,100 

1117. 

„          vaginatum,  Br. 

• 

10 

2,000- 

-3,500 

1118. 

„         paniculatum,  Wall. 

*                        •  •  • 

11 

4,600- 

-5,200 

1119. 

Cyanotis  papilionacea,  Schult.  f. 

»  •                       *  •• 

10 

800 

1120. 

„         cristata,  Schult.  f 

,  .                        .  #  , 

10- 

-11 

650- 

-5,000 

1121. 

,,        arachnoidea,  Clarke 

■  .. 

8- 

-11 

3,800- 

-5,200 

1122. 

„        pilosa,  Schult,  f. 

»  •                       •  •  • 

4 

—5 

3,300- 

-3,800 

1123. 

„         villosa,  Schult  f 

>  .                        »  •  • 

11 

5,000 

1124. 

„        fasciculata,  Schult.  f .  (?)  . 

1'.                       ••• 

11 

3,800 

1125. 

„        axillaris,  Roem.  &  Sch.     .. 
110.     Palmacece. 

10 

— 1 

650- 

-3,400 

1126. 

Phoenix  acaulis,  Ham.  .. 

•                         •*  • 

12 

3,000- 

-5,000 

1127. 

„          humilis,  Royle           

• 

12 

3,000- 

-5,000 

1128. 

Calamus  rotang,  L. 

111.     Pandanacece. 

«                        »  •• 

3 

5,000- 

-5,800 

1129. 

Pandanus  fascicularis,  Lam.  ... 

. 

6. 

10 

1,200- 

-3,900 

112.     Typhacew. 

1130. 

Typha  angustata,  Chaub.  &  Bory.    .. 

•                        -  •  ■ 

6 

1,000- 

-3,000 
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Flowering   time. 

Elevatior 

tin  feet. 

113.     Aroidacece. 

1131. 
1132. 
1133. 
1134. 
1135. 
1136. 

Cryptocoryne  roxburghii,  Schott.      ... 

Pistia  stratiotes,  L 

Arisasma  tortuosum,  Schott.  ... 
„      leschenaultii,  Blume 

Remusatia  vivipara,  Schott 

Colocasia    antiquorum,  Schott. 

114.    Lemnacece. 

... 

1 

12 

5.    9 

3.    5 

12 

10—12 

600- 
4,000- 
5,000- 

1,200- 

650 
-3,000 
-5,200 
-5,300 
5,000 
-4,700 

1137. 
1138. 
1139. 

Lemna  gibba,  L.          

„      polyrrhiza,  L.    .. 
Wolffia  arrhiza,  Wimm. 

115.    Allsmacece. 

no 

»•  a 

•  •  •  •  •  • 

800- 
800- 
800- 

-3,000 
-3,000 
-3,000 

1140. 
1141. 

Limnophyton  obtusifolium,  Mi.  9     ... 
Sagittaria  sagittifolia,   L.  (?) 

116.     Naiadacece. 

•  t>. 

12 
6 

2,600- 

-3,500 
2,700 

1142. 

1143. 

Aponogeton  crispum,  Thunb 

„            echinatum,  Roxb. 

i  •  > 

•  •• 

12 
11—12 

3,400 
3,400 

117.  Eriocaulacece. 

1144.     Eiiocaulon  odoratum,  Dalz 

-IJ-4D.  ,,  Sp.      ...  ..  ...  ... 

1140.  ,,  sp.       .,  ...  ...  ... 

118.  Cyperacece.'9 

1147.  Kylliugia  triceps,  Rottl.  

1148.  Fimbristylis  juaciformis,  Kunth  (?)  ... 

1149.  Scirpus  barbatus,  Rottl.  

119.  Graminece.  f 

1150.  Paspalum  scrobiculatum,  L 

1151.  Digitaria  sanguinalis,  Scop.,  var.  extensa 

1152.  Isachae  kunthiana,  W.  &  A 

1153.  Panicum  isachne,  Roth.         

1154.  „  puactatum,  Burm 

1155.  „  flavidura,  Retz 

1156.  „  ramosum,  L 

1157.  „  interruptum,  Willd 

1158.  „  trigonum,  Retz, 


3 
2.    8 

2 


6 
6 
6 


2 

7 
9 

11 
1 
9 
7 

12 
12—2 


3,500 

5,300—5,500 

5,300 


2,000—4,000 
2,800 


1,200—3,600 
1,000—3,000 
1,200 
4.000 
1,250 
4,000 
2,000 
3,400 
3,400—4,000 


*  A  number  of  species  of  this  order  are  waiting  for  identification. 

t  Mr.  Fischer  remarks  that  notes  as  regards  distribu  tion  of  grasses  were  only  taKenina  few 
instances. 
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Flowering  time. 


Elevation  in  feet. 


119.     Graminecc — contd. 

1159.  Oplismenus  compositus,  Beauv. 

1160.  Setaria  glauca,  Beauv.  .. 

1161.  „        intermedia,    Roem.  &  Sch.  ... 

1162.  Pennisetum  alopecurus,  Steud. 

1163.  „     cenchroides,  Rich,  var.,  echinoides 
116-1.  Cenchrus  biflorus,  Roxb. 

1165.  Leersia  hexandra,  Sw.  ..         ...         ... 

1166.  Trachys  mucronata,  Pers. 

1167.  Tragus   racemosus,  Scop 

1168.  Perotis  latifolia,  Ait 

1169.  Coix  lachryma  jobi,  L. 

1170.  Polytoca  barbata,  Stapf 

1171.  Imperata  arundinacea,  Cyrill... 

1172.  Saccharum  spontaneum,  L.    ... 

1173.  Ischagmum  laxum,  Br.  

1174.  Rottbcellia  exaltata,  L.  f. 

1175.  Apluda  varia,  Hack     

1176.  Manisurie  granulans,  L.  f. 

1177.  Andropogon  foveolatus,  Del 

1178.  „  pnmilis,  Roxb.  ... 

1179.  „  pertusus,  Willd... 

1180.  ,,  odoratus,  Lisboa 

1181.  ,,  halepensis,  Brot. 

1182.  „  serratus,  Thunb. 

1183.  „  wightianus,  Steud. 

1184.  „  mouticola,  Schult.  (?)  ... 

1185.  „  caricosus,  L 

1186.  ,,  contortus,  L 

1187.  „  iwarancusa,  Jones  (?)  ... 

1188.  „  schcenanthus,  L. 

1189.  „  nardus,  L.  ...         ... 

1190.  Iseilema  wightii,  Anders 

1191.  Aristida  adscensionis,  L 

1192.  „        hystrix,  L.  f 

1193.  Sporobolus  spicatus,  Kunth   ... 

1194.  Microchloa  setacea,  Br. 

1195.  Cynodon  dactylon,  Pers. 

1196.  Chloris  incompleta,  Roth. 

1197.  „      barbata,  Sw 

1198.  Eleusine  asgyptiaca,  Desf 

1199.  Pappophorum  elegans,  Nees 

1200.  Elytrophorus  articulatus,  Beauv 

1201.  Eragrostis  aspera,  Nees  

1202.  ,,  ciliaris,  Link.  

1203.  „  stenophylla,  Hochst 

1204.  „  major.  Hook.  

1205.  „  coromandelina,  Trin 

1206.  „  brachyphylla,  Stapf 

1207.  Oropetium  thomaium.  Trin 

1208.  Bambusa  arundinacea,  Willd. 

1209.  Dendrocalamus  strictus,  Nees. 


11 

9 

9 

9—10 

8 

10 

2 

10—11 

7 

7—11 

2.    11 

2 

1 

11 

2 

11—2 

11—2 

10 

2 

11 

11 

2 

2—11 

2 

5 

2 

1 

5—10 

8—9 

5 

5 

9—11 

11 

5—9 

3 

7 

7—8 

11—12 

7.    11 

7—10 

7 

11 

11 

1 

1 

11—1 

8—1 

11 

8—11 

3 

12—4 


3,000- 
1,200- 

3,300— 


600- 
1,200- 

600- 
1,200- 

1,000- 


600- 
3,000- 


5,000 
4,000 
5,000 
4,000 
1,300 
500 
4,000 
■2,000 
-2,000 
2,100 
-5,000 
3,900 
4,000 
2,000 
3.600 
3,600 
3,600 
4,000 
3,900 

500—1,200 

500—1,300 
3,700 

900—4,100 
3,600 
600 
3,600 
1,300 
5,000 
2,500 
5.000 
5,000 
1,300 
2,200 
2,000 
2,000 
2,000 

400—4,000 

2,700 

-1,500 

-2,500 

-2,000 

-5,000 

2,000 

650 

1,000 

-2y000 

-2J300 
650 
-4,000 
-3,500 
-3.500 


500 

1,000 

3,000 

3,000 

600 

500 

600 


500 
500 
60O 

4,000 


1,000- 
1,000- 

1,200- 
1,000- 
1,000- 


26 
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FELICES. 


— 

Fructification. 

Elevation. 

120.     Polypodiacece. 

1210. 

Alsophila  latebrosa,  Hook. 

8 

5,000- 

-5,300 

1211. 

Leucostegia  pulchra,  Don 

•  •  • 

•>• 

8 

5,000- 

-5,300 

1212. 

Microlepia  speluncae,  L. 

t,« 

.-. 

5. 

12 

5,000- 

-5,300 

1213. 

Adiantum  lunulatum,  L, 

•  •  • 

,. 

8 

4,100 

1214. 

„          caudatum  L. 

*  .  . 

••  • 

8 

2,000- 

-3,600 

1215. 

„          hispidulum,  Sw.     ... 

.•  • 

••■ 

3 

4,600 

1216. 

Cheilanthes  mysorensis,  Wall.... 

... 

••  • 

4. 

8 

2,400- 

-3,500 

1217. 

„            tenuifolia,  Sw. 

•  •• 

•  •• 

4 

3,500 

1218. 

,.           farinosa,  Kauf.    ... 

>•■ 

••  • 

8. 

9 

4,200- 

-5,000 

1219. 

Pteris  longifolia,  L 

■  ■a 

••  • 

6 

2,700 

1220. 

,.       pellucida,  Presl. 

•  •• 

... 

8 

3,300 

1221. 

,,       quadriaui'ita.  Retz. 

•  •  • 

... 

8. 

12 

5,000- 

-5,300 

„                 ,,              var.  argentea 

... 

•  •• 

8 

5,000- 

-5,300 

1222. 

,,      patens,  Hook     ... 

.  -• 

... 

6 

3,700 

1223. 

,.      aquilina,  L. 

•  •• 

•• . 

10- 

-12 

3,000- 

-5,200 

1224. 

Asplenium  trichomanes,  L.  [*?] 

»•• 

. 

12 

3,600 

1225. 

„          normale,  Don  var,  B. 

■  •• 

. . . 

8 

5,000- 

-5,300 

1226. 

.,           zenkerianum,  Kze. 

•  ■  • 

•  •  • 

2. 

8 

5,000- 

-5,300 

1227. 

„          latifolium,    Don    ... 

•  -• 

... 

8 

5,000 

1228. 

„           furcatum,  Thunb. 

•  •• 

•  •  • 

4 

3,500 

1229. 

„           unilatei-ale,  Lam. 

•  •  ■ 

•  •  • 

8 

5,000- 

-5,300 

1230. 

Actinopteris  dichotoma,  Bedd. 

■  •• 

, . 

4- 

-6 

600- 

-3,600 

1231. 

Cyrtomium  falcatum,  Sw.,  var.  cai 
Wall. 

yotide 

am. 

8 

5,000 

1232. 

Aspidium   cicutrarum,  Sw.     ... 

... 

•  •• 

8 

4,200 

1233. 

Pellaea  falcata,  Fee 

•  •  • 

«  •• 

9. 

12 

4,000- 

-5,200 

1234. 

„        concolor,  Langs  &  Fisch. 

«•• 

•  •  • 

4. 

10 

3,000- 

-4,000 

1235. 

Lastrea  coniifolia.  Wall. 

■  •  ■ 

•  •  • 

8 

5,000 

1236. 

„        aristata,  Sw.    ... 

•  •• 

>•• 

8 

5,000 

1237. 

„         hirtipes,  Bl 

•  •• 

... 

8 

5,000 

1238. 

„        filix-mas,   L.,  var.  cochleata,  Don 

•  ■  • 

11 

5,000 

1239. 

,,        boryana,   Willd.  (?)  ... 

■«• 

*  -  i 

6 

4,000 

1240. 

Nephrodium  molle,  Desv. 

... 

■  •• 

6 

3,700 

1241. 

Nephrolepis  cordifolia,  L. 

•  •• 

... 

8 

4,000- 

-5,000 

1242. 

Drynaria  quercifolia,  L. 

•  ■• 

•  •• 

9 

4,400 

1243. 

Pleopeltis  linearis,  Thunb. 

■  •a 

8 

5,000 

1244. 

„        hastata,  Thunb.      .. 

» •  - 

•  ■• 

8. 

11 

5,200- 

-5,400 

1245. 

membranacea,  Don 

•  •  r 

•  •• 

8 

5,000 

1246. 

Loxogramme  lanceolata,  Sw. ... 

•  •  • 

•  •  • 

8 

5,000 

1247. 

„            involuta,    Don  ... 

.. 

•  •• 

8 

5,000 

1248. 

Antrophyum  plantagineum,  Kaulf 

•  •• 

•  •• 

8 

5,000 

1249. 

Hemionitis  arifolia,  Bedd. 

•  »  : 

»•  • 

10 

3,000- 

-4,000 

1250. 

Elaphoglossum  viscosum,  Sw. 

t  •  ■ 

•  •• 

8 

5,000 

1251. 

Polybotrya       appendiculata,      Willd,      1 

rar. 

3 

5,000 

aspleniifolia. 

1252. 

G-ymnopteris  variabilis.  Hook.,  var. 

lanceolata, 

3 

5,000- 

-5,300 

Hook. 

1253. 

,,             contarmnans.  Wall.  (?) 

rm  • 

8 

5.000- 

-5,300 
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Fructification. 


Elevation, 


121.     Ophioglossacece. 

1254.  Ophioglossum  reticulatum,  L. 

1255.  Botrychiura  virginianuro,L.,  var.lanuginosum 


122.  Salviniacece. 

1256.  Azolla  pinnata,  Br. 

123.  Marsiliacece. 

1257.  Marsilia  quadrifoliata,  L, 

1258.  „        minuta,  L 

124.     Lycopodiacea?. 

1259.  Lycopodium  phlegmaria.  L.  ... 


3,900 
5,200—5,400 


2,800 


2,000 
•2,000—5,100 


5,000—5,700 
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SOME  NOTES  ON 
PINTIA  FERREA,W\k.,CYCLOSIA  PAPILIONARIS,Drury, 

AND 

HETERUSIA  MAGNIFICA,    Butl. 

By 
Chas.  B.  Antram, 
Entomologist  to  the  Indian  Tea  Association. 
(  With  a  Plate.') 
Family — Zygcenidje. 
PINTIA  FERREA,  Wlk.,  and   CYCLOSIA  PAP1LI0NARIS.  Drury. 

That  the  male  and  female  of  certain  species  of  Zygoenid  moths  find  themselves 
under  different  names,  and  even  genera,  is  not,  perhaps,  very  extraordinary 
when  one  considers  that  the  classification  of  many  of  the  Lepidopterous  insects 
has  had  to  be  made  from  single  specimens  only,  instead  of  from  long  series 
showing  examples  of  both  sexes. 

With  some  of  the  Zygcenidce,  in  particular,  classification  has  been  difficult 
owing  to  the  great  difference  in  the  colour  and  markings  of  the  wings  of  the  two 
sexes,  and  it  is  only  by  breeding  out  the  moths  from  batches  of  larvae  that  one 
can  make  sure  of  their  relationship. 

From  specimens  bred  of  both  sexes  in  the  early  months  of  1905,  and  again  in 
June  1906,  I  came  to  the  conclusion  that  Pintia  ferrea,  Wlk..  and  Cyclosia 
Papilionaris,  Drury,  were  sexes  of  one  species,  but  it  was  only  last  April  that  I 
could  confirm  this.  From  a  large  number  of  larvae  obtained  on  the  1st  Nov- 
ember 1906  (these  pupated  in  my  breeding  cages  10  days  afterwards), 
I  bred  a  fairly  long  series  of  the  moths  of  both  sexes  in  the  following  April, 
several  pairs  of  which  immediately  copulated.  One  pair,  in  particular,  was 
noticed  to  remain  in  copulation  for  13  hours.  Eggs,  however,  were  not  laid  by 
the  moths  in  captivity. 

The  caterpillars  of  the  2nd  brood  are  full  fed  early  in  July,  and  at  this  time 
of  the  year  the  chrysalis  stage  only  lasts  some  15  to  21  days  as  compared  with 
five  months  during  the  cold  weather.  The  moths  emerge  in  the  early  half  of 
August. 

At  the  time  of  taking  these  notes  I  had  quite  overlooked  an  entry  by 
Sir  George  Hampson  in  Vol.  XVI,  p.  193,  of  this  Journal  which  reads  as 
follows  : — 

P.  269.      Under  Cyclosia  insert  (Syn.)  Pintia,  p.  258,  545  Pintia 
ferrea  is  the  $  of -577.    Clyclosia  Papilionaeie's   and  575, 
C.  nigrescens  and    576,  C.  parvula  are    varieties.    547.    Pintia. 
Latipennis   is   the    £    of  578.     Cyclosia   australinda,    many 
specimens  of  both  sexes  bred  (T.  R.  Bell). 
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The  venations  of  the  forewing  vary  considerably  in  certain  individuals. 
Usually  vein  6  is  from  angle  of  cell  or  stalked  with  7,  8  and  9.  In  some  speci- 
mens vein  9  rises  from  nearer  angle  of  cell  than  veins  7  and  8,  and  in  others, 
veins  7,  8   and  9    rise   together  from  one  point,  i.e.,  are  forked. 

HETERUSIA   MAGNIF1CA,  Butl. 

This  insect  might  be  bred  in  the  same  way,  from  a  batch  of  eggs  obtained 
from  a  typical  pair  of  the  moths,  as  it  is  possible  that  either  or  all  of  the  follow- 
ing species  (H.  edocla,  H.  virescens,  H.  cedea)  will  turn  out  to  be  varieties 
only  of  H.  magnified.  Butl.  This  I  definitely  hope  to  find  out  during  the  coming 
year. 

Investigations  that  I  made  in  Assam  and  the  Duars  in  1906,  for  the  Indian 
Tea  Association,  with  regard  to  a  caterpillar  pest  of  tea,  at  that  time  seriously 
damaging  gardens,  proved  the  insect  to  be  Heterusia  magnified,  Butl.  Of  the 
millions  of  moths  collected  for  destruction  there  were  3  distinct  varieties — the 
common  or  typical  form  has  the  band  of  the  hind  wing  dark  orange,  in  another 
form  the  band  is  such  a  pale  yellow  that  it  almost  approaches  white  as  in 
H.  virescens,  Butl.  A  third  and  most  noticeable  variety  has  no  band  to  the 
hindwing,  but  is  entirely  black  except  for  3  or  4  small  yellow  spots  towards 
the  outer  margin  which  is  shot  with  blue  as  in  all  the  forms.  (See  plate  which 
shows  the  3  varieties,  males  to  the  left  and  females  to  the  right.) 

These  were  all  moths  of  one  species. 

There  is  another  form  which  has,  as  in  H.  eclocld,  Doubl.,  a  spot  on  the  under- 
side of  costa  of  hind  wing,  and  in  fact,  the  underside  of  the  only  two  specimens 
that  I  have  of  H.  edocld,  supplied  from  Sikkim  out  of  Mr.  Gr.  C.  Dudgeon's 
collection  is  identical  with  that  of  the  no-band  forms  of  H.  magnified,  Butl.. 
found  in  Assam,  the  Duars,  Cachar  and  Sylhet.  I  also  found  that  the  basal 
black  area  of  the  hind  wing,  differed  in  size  in  the  banded  forms.  Intermediate 
varieties  of  the  band  and  no-band  forms  are  numerous.  The  spots  also  are  in 
some  cases  very  large,  while  in  others  almost  obsolete.  The  forewing  greatly 
differs  in  colour  and  can  be  anything  from  dark  green  as  in  H.  edocla  and 
virescens  to  a  purple-brown  as  in  H.  magnified. 

During  the  greater  part  of  the  year,  a  period  of  about  68  days  is  passed  from 
the  time  the  eggs  are  laid  till  moths  are  produced,  the  time  being  distributed 
as  follows : — 

Egg — hatches  in  8  to  12  days. 
Caterpillar — feeding  about  5  weeks. 
Chrysalis — 17  to  21  days. 

Four  broods  of  the  insect  take  place  during  the  year,  the  moth  appearing  in 
January,  May,  end  of  July  and  in  October. 
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A  FURTHER    LIST    OF   BIRDS    FROM  THE    CHINDWIN, 

UPPER  BURMA. 

BY 

CYRIL  HOPWOOD,  i.f.s. 

I  have  read  with  great  interest  Major  Mears'  list  of  birds  from  the 
Chindwin.  This  being  my  third  season  in  the  same  locality,  I  am 
sending  a  small  list  of  birds  which  I  have  met  with,  and  which  I 
presume  were  not  observed  by  Major  Mears,  as  I  think  they  are 
sufficiently  uncommon  to  have  been  included  in  his  list  had  he 
observed  them.  I  also  give  a  fall  list  of  the  ducks,  as  Major  Mears 
did  not  include  any  in  his  paper. 

62.  Dryonastes  ruficollis. — Rufous-necked  Laughing  Thrush.  A  flock 
in  deserced  village  land  near  the  Myittha  river. 

237.  Pteruthius  erythropterus. — Red-winged  Shrike-Tit.  A  single 
male,  at  about  2,500  feet  in  open  jungle. 

357.     Pnoepyga  pusilla. — The  Brown  Wren.     A  single  specimen. 

535.  Spodiopsar  cineraceus. — The  Grey  Starling.  I  saw  a  pair  of 
Starlings,  feeding  with  a  flock  of  Mynas  at  Kaya,  above  Kindat,  in  January. 
I  am  not  sure  whether  they  were  this  species,  but  think  it  probable.  Though 
quite  close,  I  was  unable  to  shoot  one,  for  fear  of  spoiling  a  duck  shoot,  and 
I  did  not  see  them  again. 

554.  ^Ethtopsar  ablicinctus. — The  Collared  Myna.  Common  above 
Kindat.  Capt.  Harington  has  already  described  the  breeding  of  this  bird  and 
JE.  grandis  in  the  Journal. 

646.  Rhyacornis  fuliginosus. — Plumbeous  Redstart.  Not  uncommon 
along  jungle  streams. 

705.     Zoothera  marginata. — Lesser  Brown  Thrush.     One  specimen. 

(I  also  saw  a  bird  exactly  like  an  English  Thrush,  but  could  not  get  a  shot 
at  it.) 

1006.     Megal^ema  marshallorum. — Great  Himalayan  Barbet. 

1078.  Ch^etura  indica. — Brown-necked  Spine-tail.  These  birds  are 
often   seen  playing  over  a  pond  in  the  jungle  at  about  3,000  feet. 

1096.  Lyncornis  cerviniceps. — The  Great-eared  Nightjar.  I  met  with 
this  bird,  and  got  four  nests,  or  rather  eggs,  in  the  Mingin  forest  division.  It 
nests  in  March  and  April,  and  apparently  incubates  a  single  egg. 

1246.  Lophospizias  trivirgatus. — Crested  Goshawk.  I  obtained  a 
specimen  last  year,  and  saw  another  a  few  days  ago. 

1249.  Pernis  crist atus. — Crested  Honey-Buzzard.  Obtained  «a  nest  with 
eggs  in  April. 

1251.  Baza  lophote^. — Black-crested  Baza.  Saw  a  pair  collecting  nesting 
materials  at  the  beginning  of  April. 


A  FURTHER  LIST  OF  BIRDS  FROM  CHINDWIN.  433 

1262.  Erythropus  amurexsis. — Eastern  Red-legged  Falcon.  Large  numbers 
were  seen  at  Kindat  in  November,  hawking  insects  at  dusk. 

1267.  Microhierax  EUTOLMUt?. — Red-legged  Falconet.  I  .saw  .  one  a  few 
days  ago. 

1302.  Alsocomus  pdniceus. — Purple  Wood  Pigeon.  I  several  times  saw 
and  heard  a  bird  which  I  take  to  be  this  species ;  it  was  certainly  not  an 
Imperial  Pigeon.     They  are  excessively  shy  and  I  could  never  get  a  shot. 

1325.  Pavo  muticds. — Barmsse  Pea-fowl.  Common  above  Homalin  and 
stragglers  occur  as  far  south  as  Yuwa. 

1367.  Arboricola  bruxxeipectus. — Brown-crested  Hill-Partridge.  One 
specimen. 

1410.     Grus  sharpii. — Burmese  Sarus.     Occurs  occasionally  at  Kindat. 

1425.  Glaerola  orientalis. — Large  Indian  Pratincole.  Sparingly  dis- 
tributed in  the  Kindat  District. 

1439.  Charadrius  fdlvus. — Eastern  Golden  Plover.  Occasionally  met 
with  when  snipe  shooting. 

1482.  Scolopax  rusticcla. — The  Wood-cock.  I  have  twice  seen  Wood- 
cock in  the  Kindat  District. 

1488.     Rostratula  capensis.  —Painted  Snipe.     Breeds  at  Mingin. 

1523.  Pelecanus  philippexsis.— Spotted-billed  Pelican.  Common  above 
Kindat,  and  I  believe  breeds  in  the  district. 

1579.     Axser  ferus. — Grey  Leg  Goose. 

1583.  Axser  indicus. — Barred-headed  Goose. 

1584.  Sarcidiorxis  melaxoxotus. — Comb  Duck.    Not  found  above  Mingin. 

1585.  Asarcorxis  scutulatus. — White-winged  Wood-Duck.  Sparingly 
distributed  in  the  Kindat  District,  usually  found  in  pairs  in  jungle  streams. 

1588.  Casarca  rutila.— Brahminy  Duck. 

1589.  Dexdrocycxa  javaxica—  Whistling  Teal. 

1591.  Nettopus  coromaxdeliaxus. — Cotton  Teal. 

1592.  Axas  boscas. — Mallard.     Rare. 

1593.  Axas  pcecilorhyxcha. — Spot-bill.     One  specimen. 

Polioxetta  harixgtoxi. — Burmese  Spot-bill  (Oates).  Common  and 
breeds.  I  have  also  obtained  specimens  intermediate  between  this  and  the 
foregoing  species. 

1594.  Euxetta  falcata.— Crested  Teal.     One  male  in  January  1906. 

1595.  Chatjlelasmus  streperus. — Gad  wall. 
1597.     Nettium  crecca  . — Common  Teal. 

1599.  Mareca  pexelope. — Wigeon.     One  at  Kindat,  November  1907. 

1600.  Dafila  acdta. — Pintail. 

1601.  Querqueddla  circia. — Garganey. 

1602.  Spatula  clypeata. — Shoveller. 

1604.  Netta  rufixa. — Red-crested  Pochard.     One  female,  November  1905. 

1605.  Nyroca  ferixa. — The  Pochard. 

1606.  Nyroca  ferrugixea. — White-eyed  Duck. 

1607.  Nyroca  baeri. — Eastern  White-eyed  Duck.  One  specimen,  January 
1906. 

1609.     Nyroca  fuligula. — Tufted  Duck.     Occasionally  met  with. 
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BREEDING  HABITS  OF  SOME  SNAKES  AND  LIZARDS. 

BY 

Rev.  F.  Dreckmann,  S.J. 

The  name  viper  was  originally  applied  to  all  poisonous  snakes 
under  the  idea  that  this  class  was  distinguished  by  its  viviparous 
habits  ;  this  idea  has  long  been  found  to  be  erroneous  as  all  the 
poisonous  eolubrine  land-snakes,  the  cobra,  krait,  &c.,  are,  as  far  as 
we  know,  truly  oviparous,  and  on  the  other  hand  the  eolubrine 
water-snakes,  whether  poisonous  or  not,  are  viviparous ;  many  of 
them  inhabit  the  open  sea  and  it  would  not  be  easy  for  them  to  find 
a  place  where  they  could  safely  deposit  their  eggs.  Those  poisonous 
snakes,  however,  which  belong  to  the  now  restricted  order  of 
"vipers" — viperida? — were  still  considered  to  deserve  their  name 
and  to  be  without  exception  viviparous,  but  of  late  their  claim  to  this 
distinction  has  also  become  more  than  doubtful. 

In  1904  we  received  a  note  from  the  Rev.  G.  A.  Miller,  of  St. 
Joseph's  College,  Darjeeling  (c.f.  Journal,  B.  N.  H.  S.,  XV,  page 
729),  in  which  he  informed  us  that  he  had  received  a  number  of  eggs 
which  on  being  hatched  turned  out  to  be  eggs  of  Lachesis  monticola; 
from  two  of  them  the  young  ones  issued  whilst  they  were  under 
observation.  The  Rev.  gentleman  was  kind  enough  to  send  us  one 
of  the  young  ones  together  with  the  shell  from  which  it  had  escaped, 
and  one  of  the  eggs  cut  open  with  the  fully  developed  embryo 
inside  :  both  are  undoubtedly  L.  monticola,  one  of  the  Crotalidce  or 
pit-vipers.  The  Editors  of  our  journal  added  the  remark :  "  We 
now  possess  the  important  evidence  that  this  viperine  snake  is 
oviparous."  Its  very  close  ally,  however,  L.  gramineus — a  common 
snake  of  our  ghauts — is  certainly  viviparous  ;  for  this  I  have  very 
good  evidence  as  one  of  them  gave  birth  to  a  healthy  family  of  fully 
developed  live  young  ones  whilst  I  held  it  in  my  hand. 

At  our  last  meeting  Col.  Bannerman  showed  us  two  very  interest- 
ing exhibits.  One  of  them  was  a  cluster  of  eggs  laid  by  a  Russell's 
viper  in  captivity  and  the  other  one  a  batch  of  young  ones  born  alive 
by  another  snake  of  the  same  species.  Here  we  have  incontestable 
evidence  of  the  same  snake — a  typical  viper — being  both  oviparous 
and  viviparous.  It  appears  from  these  facts  that  a  snake  being 
oviparous  or  viviparous  cannot  any  more  be  considered  as  a  generic 
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or  even  specific  distinction  ;  it  seems  to  be  more  or  less  an  individual 
habit.  I  think  Russell's  viper  is  ordinarily  viviparous  ;  for  this  I 
have  corroborative  evidence,  as  one  of  them  gave  birth  to  live  young 
ones  in  my  snake-box.  These  young  Daboias  seem  to  be  very 
greedy ;  among  those  exhibited  by  Col.  Bannerman  one  had  evi- 
dently overrated  its  capacity  and  was  choked  in  the  attempt  of 
swallowing  another  one  of  the  same  brood.  Something  similar 
happened  to  me  ;  I  had  to  leave  Khandala  when  the  young  ones 
were  just  eight  days  old  ;  as  I  arrived  rather  late  in  Bombay  I 
turned  my  snakes  out  into  an  empty  box  and  left  them  for  the  night  ; 
when  I  looked  at  them  the  next  morning  I  found  one  of  the  young 
ones  dead  and  another  one  missing,  and  on  examining  the  dead  one 
I  found  the  missing  one  inside. 

I  should  like  to  make  here  a  slight  digression.  Many  snakes,  e.g., 
the  krait,  live  habitually  on  other  snakes  and  they  are  consequently 
accused  of  cannibalism,  I  think  unjustly.  A  fish  is  not  called  a 
cannibal  because  it  feeds  on  other  fish,  and  a  hawk  is  a  "  noble  bird  ' 
although  it  tears  to  pieces  and  devours  other  birds  without  remorse  : 
why  then  should  a  snake  be  called  a  cannibal  when  it  does  nothing- 
worse  ?  I  confess  I  can  find  no  excuse  in  the  case  of  the  young 
Daboias  :  to  make  a  feast  of  one's  own  brother  or  sister  and  at  such  a 
tender  age  certainly  shows  a  deplorable  moral  depravity. 

Some  lizards  exhibit  a  similar  want  of  consistency  in  their  breeding- 
habits  as  we  have  found  among  snakes.  Speaking  of  Mabouia  macu- 
lar ia,  Mr.  Boulenger  says  (Kept.  B.I.,  page  190):  "  This  species  is 
stated  by  Theobald  to  be  oviparous  whilst  its  close  ally  M .  carinata  is, 
like  most  scincoids,  viviparous."  Mr.  Theobald's  authority  is  unim- 
peachable ;  he  could  not  have  made  such  a  positive,  unqualified 
statement  :  "  M.  carinata  is  viviparous  "  (Catalogue  of  Reptiles  of 
B.I.,  page  50)  without  having  made  sure  of  the  fact,  and  I  think  we 
may  take  it  as  proved  that  M.  carinata  is  viviparous.  But  it  is  also 
oviparous.  Some  fifteen  years  ago,  when  preparing  a  specimen  of  the 
same  M.  carinata  for  my  collection,  I  found  that  it  contained  about  a 
iozen  eggs  ;  they  were  fully  formed  and  covered  with  a  strong- 
leathery  shell.  It  struck  me  that  if  these  eggs  were  not  intended  to 
be  laid  so  as  to  require  some  protection  against  external  dangers, 
these  strong  coverings  would  be  a  perfectly  useless  extravagance  and 

I  could  not  help   suspecting   that  some    members  of  the  family  were 
27 
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oviparous.     My   suspicion   was  confirmed   when    I    received   at   the 
beginning   of  this  year  another  specimen    with  a   number   of  eggs 
which  it  had  laid  in  captivity.     I  thought  I  could  do  no  better  than 
send  both  specimens  together  with   their  eggs  to  Mr.  Boulenger  for 
an   authoritative    opinion    on   the    case  ;  he   was    kind    enough    to 
acknowledge  the  receipt  and  to  give  me  some  additional  information 
which    I    am  sure     will    interest    other    members    besides    myself. 
Mr.  Boulenger  says  :  "  It  is  well  known  that  closely  allied  species  of 
lizards  and    snakes   differ  with   regard    to  the   manner  in  which  the 
young  are  brought  forth.     Thus  our  sand  lizard   (Lacerta  agilis)  lays 
eggs,    while   the    common   species    (L.  vivipara)  is   ovo-viviparous. 
Some  species  of  Tropidonotvs  are  oviparous,  others  are  ovo-viviparous. 
In  the  extra-Indian  species  of  Mabouia,   so  far  as   notes  have  been 
made  of  them,  we  also  know  the  two  types  of  parturition,  so  that  Mr. 
Theobald's  observation  did  not  seem  to  me  improbable.     I  have  myself 
made  an  observation    which   will  interest  you.     The  N.   African  and 
S.  European   Scincoid  lizard    Chalcides  ocellatus  has  been  repeatedly 
observed  in   Algeria    to  produce    live  young.     Now  a  specimen  from 
Ghiza,  Egypt,  which  was  given  to  me  a  short  time  ago,  has  laid  eggs 
in  my  vivarium  which  have  a  parchment-like  shell  even  tougher  than 
in  M.  carinata.     I  am  making  inquiries  to  ascertain   whether  this   is 
normal  or  abnormal  in  Egypt." 

There  is  another  remark  in  Mr.  Boulenger's  letter  which  I  should 
like  to  quote  ;  after  regretting  his  inability  of  making  observations 
on  the  habits  of  Indian  Reptiles  he  continues  :  "  Naturalists  in  India 
have  the  opportunity  of  making  such  observations,  and  I  am  glad  to 
see  so  many  recorded  in  the  Journal  of  the  Bombay  Society." 
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DESCRIPTIONS  OF  INDIAN  MICBO-LEPIDOPTERA. 

BY 

E.    MEYRICK,    B.A.,    F.R.S.,    F.Z.S. 

VI. 

[Continued  from  page   160  of  this   Volume.) 

G-ELECHIAD.E. 

Aristotelia  thalamitis,  n.  sp. 

#$.  11-12  mm.  Head  glossy  pale  ochreous,  with  fuscous  lateral  stripes, 
sides  yellower.  Palpi  whitish-ochreous,  irrorated  with  blackish  except  at  apex 
of  joints,  scales  of  second  joint  roughened  above  towards  apex,  terminal  joint 
thickened,  somewhat  shorter  than  second.  Antennae  dark  fuscous,  towards  apex 
irregularly  dotted  with  whitish.  Thorax  whitish-ochreous  irrorated  with  dark 
fuscous,  and  mixed  on  sides  with  yellowish.  Abdomen  shining  bronzy-fuscous. 
Forewings  elongate,  very  narrow,  attenuated  from  i,  acute  ;  6  and  7  out  of  8  ; 
whitish-ochreous  densely  irrorated  with  fuscous  and  dark  fuscous,  sometimes 
mixed  with  white  in  disc  ;  oblique  blackish  marks  on  costa  near  base  and  at  \, 
and  blackish  marks  on  fold  obliquely  beyond  each  of  these,  second  representing 
plical  stigma  and  edged  posteriorly  with  ochreous-yellowish  suffusion,  which  is 
sometimes  extended  along  fold  ;  round  black  dots  beneath  middle  of  costa  and 
in  disc  at  §,  edged  with  ochreous-yellowish  suffusion  ;  some  ochreous-yellow 
suffusion  towards  base  of  dorsum,  and  towards  apex  ;  costa  posteriorly  suffused 
with  dark  fuscous,  and  marked  with  three  or  four  white  specks  ;  several  white 
specks  along  termen:  cilia  light  grey,  at  apex  ochreous-yellowish  with  two 
blackish  lines.  Hindwmgs  £,  cilia  5  ;  grey,  thinly  scaled  in  disc  anteriorly  ; 
cilia  light  grey. 

Khasi  Hills,  in  September  and  October  :  thirty  specimens. 

Aristotelia  citroeosma,  n.  sp. 

$  9 .  7-9  mm.  Head  pale  shining  fuscous,  sides  brassy-yellow,  face  pale 
yellowish.  Palpi  light  yellow,  a  subapical  ring  of  second  joint  and  anterioi 
edge  of  terminal  joint  dark  fuscous,  terminal  joint  longer  than  second.  An- 
tennae dark  fuscous,  with  white  rings  at  intervals  of  three  joints.  Thorax 
brassy-yellow,  patagia  light  fuscous.  Abdomen  grey.  Forewings  elongate-lance- 
olate ;  6  separate  ;  fuscous,  darker-irro rated  ;  markings  brassy-yellow  ;  a  very 
oblique  fascia  near  base  ;  a  thick  streak  running  from  \  of  costa  to  near  dorsum 
about  middle,  thence  curved  upwards  to  disc  beyond  middle,  again  angulated 
downwards  to  tornus  and  continued  along  termen  to  apex  ;  an  oblique  stngula 
on  costa  beyond  origin  of  this,  and  another  at  £  :  cilia  grey,  round  apex  yellow, 
Hindwiugs  £,  cilia  4  ;  grey,  thinly  scaled  in  disc  ;  cilia  pale  grey. 

Khasi    Hills,  from   September   to   November  ;  Maskeliya,  Ceylon,  in  March 
and  May  (Pole)  ;  thirty  specimens. 
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Aristotelia  galeotis,  n.  sp. 

£  $.  7-8  mm.  Head  ochreous-whitish,  partially  sprinkled  with  dark  fuscous. 
Palpi  ochreous-whitish,  second  joint  with  blackish  irroration  increasing  upwards 
except  at  apex,  and  rather  thickened  towards  apex,  terminal  joint  white  with 
two  blackish  rings,  as  long  as  second.  Antennas  white,  ringed  and  narrowly 
banded  with  blackish.  Thorax  whitish-ochreous,  partially  sprinkled  with 
blackish.  Abdomen  grey,  in  $  whitish-ochreous  towards  base.  Forewings 
elongate -lanceolate  ;  6  separate  ;  brownish-ochreous  or  yellow-ochreous,  paler 
towards  base,  irregularly  sprinkled  with  black  ;  a  small  round  spot  of  black 
irroration  on  fold  at  ^,  another  in  disc  about  middle,  a  third  on  costa  at  |,  and 
a  fourth  rather  larger  and  more  triangular  on  tornus  :  cilia  whitish-ochreous, 
with  basal  dots  of  blackish  irroration.  Hindwing  under  i,  cilia  7,  rather  dark 
grey,  thinly  scaled  in  disc  ;  cilia  grey. 
Maskeliya,  Ceylon,  in  January  and  February  ;  six  specimens  (Pole). 
Aristotelia  leucophanta ,  n.  sp. 

$9.  1)  mm.  Head  and  thorax  brown,  face  suffused  with  whitish.  Palpi 
pale  brownish-ochreous,  anterior  edge  dark  fuscous,  terminal  joint  longer  than 
second.  Antenna?  fuscous,  towards  apex  irreeularly  dotted  with  ochreous- 
white.  Abdomen  dark  fuscous.  Forewings  elongate,  very  narrow,  long-pointed, 
apex  obtuse  ;  6  separate  ;  brown,  more  or  less  suffused  irregularly  with  dark 
fuscous  ;  a  small  oval  white  spot  beneath  fold  at  §,  and  an  oblique  linear  white 
mark  beneath  costa  at  J  ;  a  few  scattered  white  scales  in  middle  of  disc  ;  an 
irregular,  sometimes  interrupted  white  line  from  i  of  costa  to  before  tornus, 
double  on  median  third  and  enclosing  a  blackish  mark  ;  some  whitish  dots  along 
termen  :  cilia  dark  grey,  at  apex  with  outer  half  brownish-ochreous,  beneath 
apex  with  brownish-ochreous  bars  on  basal  half.  Hindwings  f ,  cilia  3  ;  dark 
fuscous,  thinly  scaled  anteriorly  ;  cilia  purplish-grey. 

Khasi  Hills,  from  September  to  November  ;  four  specimens. 
Aristotelia  brochodesma,  n.  sp. 

$9.  8-9  mm.  Head  light  brownish,  face  glossy  pale  whitish-ochreous. 
Palpi  light  greyish-ochreous,  anterior  edge  dark  fuscous,  apex  of  second  joint 
ochreous-whitish,  terminal  joint  longer  than  second.  Antennae  ochreous- 
whitish  ringed  with  blackish.  Thorax  brown.  Abdomen  dark  fuscous. 
Forewings  elongate,  very  narrow,  long-pointed,  apex  obtuse  ;  6  separate  ;  brown  ; 
a  slender  angulated  white  fascia  at  A,  preceded  by  spots  of  blackish  suffusion 
on  costa  and  below  middle,  and  followed  below  middle  by  an  elongate  blackish 
mark  terminated  by  a  whitish  dot,  but  these  dark  markings  are  sometimes 
merged  in  a  general  dark  fuscous  suffusion  ;  a  slender  or  irregular  oblique 
whitish  median  fascia,  preceded  by  a  blackish  spot  on  costa  and  a  dot  above 
dorsum,  and  followed  by  a  blackish  mark  beneath  costa  terminated  by  a  white 
dot ;  a  slender  white  fascia  from  f  of  costa  to  before  tornus,  central  third  some- 
what enlarged  and  containing  a  linear  oblique  black  mark :  cilia  purplish-grey, 
round  apex  pale  ochreous  with  basal  half  blackish.  Hindwings  f ,  cilia  3  ;  dark 
fuscous,  thinly  scaled  in  disc  ;  cilia  purplish-grey. 

Khasi  Hills,  in  September  and  October  ;  twenty  specimens. 
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Thiotricha,  Meyr. 

This  genus,  characterised  by  the  long  antennal  ciliations  of  $  ,  and  absence 
of  veins  4  and  8  of  forewings,  includes  ten  Australian  species  and  two  from 
New  Zealand.  I  have  already  referred  to  it  animosella,  Walk.,  and  described 
two  Indian  species  ;  I  now  describe  fifteen  more. 

Thiotricha  animosella,  Walk. 

(Gelechia  animosella,  Walk.  1022.) 

Muskeliya,  Ceylon  ;  N.  Coorg  ;  Khasi  Hills  ;  in  February,  March,  and  June. 

Thiotricha  glenias,  n.  sp. 

£9.  8-10  mm.  Head,  palpi,  antenna?,  thorax,  and  abdomen  silvery- white  ; 
palpi  in  $  with  expansible  fringe  of  long  fine  hairs  on  second  joint  above. 
Forewings  elongate,  very  narrow,  parallel-sided,  round-pointed  ;  6  and  9  out  of 
7  ;  silvery-white,  more  or  less  tinged  with  ochreous  ;  apical  §  orange-ochreous 
anteriorly  suffused  ;  a  grey  mark  from  dorsum  before  tornus,  angulated  inwards 
near  dorsum,  then  outwardly  oblique,  reaching  more  than  half  across  wing,  a 
round  black  dot  at  apex,  and  another  on  termen,  each  preceded  by  a  whitish 
dot :  cilia  pale  whitish-ochreous,  round  apex  with  basal  half  orange  limited  by  a 
grey  line.  Hindwings  h,  cilia  6  ;  whitish-grey,  thinly  scaled,  apex  tinged  with 
orange  ;  a  blackish  apical  dot :  cilia  pale  whitish-ochreous,  at  apex  with  post- 
median  blackish-grey  dot. 

Maskeliya,  Ceylon,  in  December,  January,  and  May  ;  four  specimens  (Pole). 
Allied  to  animosella,  but  grey  dorsal  mark  differently  formed ;  and  also 
characterised  by  the  expansible  fringe  of  palpi,  which  is  absent  in  animosella. 

Thiotricha  centritis,  n.  sp. 

$.  11  mm.  Head,  palpi,  antennae,  thorax,  and  abdomen  shining  ochreous- 
whitish  ;  palpi  with  long  fine  expansible  hairs  on  second  joint  above.  Fore- 
wings elongate,  very  narrow,  gradually  attenuated  posteriorly,  round-pointed  ; 
6  and  9  out  of  7  ;  shining  pale  whitish-ochreous  ;  apical  third  ochreous-orange, 
anteriorly  suffused  ;  some  grey  suffusion  on  dorsum  before  tornus  and  on  middle 
of  termen ;  a  large  round  black  apical  dot,  edged  with  white  in  cilia,  cilia 
otherwise  whitish-ochreous,  round  apex  with  a  grey  median  line.  Hindwings 
i,  cilia  6  ;  whitish-grey,  apex  slightly  tinged  with  orange  ;  a  blackish  apical  dot  : 
cilia  whitish-ochreous,  at  apex  with  postmedian  blackish  dot. 

Palni  Hills  (6,000  feet)  ;  one  specimen  (Campbell). 

Thiotricha  clidias,  n.  sp. 

gy,  8—11  mm.  Head,  palpi,  antennae,  thorax  and  abdomen  ochreous- 
whitish  ;  palpi  in  £  with  short  expansible  hairs  towards  apex  of  terminal  joint 
above.  Forewings  elongate,  very  narrow,  gradually  attenuated,  round-pointed  ; 
6  and  9  out  of  7  ;  in  £  ochreous-whitish,  in  $  pale  greyish-ochreous  ;  apical 
third  orange,  anteriorly  suffused;  costal  edge  posteriorly  blackish,  marked 
towards  apex  with  three  irregular  white  or  whitish  dots  ;  in  $  sometimes  grey 
marks  along  dorsum  towards  \  and  middle  ;  two  blackish  streaks  from  about 
tornus,  acutely  angulated  inwards  near  dorsum,  then  very  oblique  outwards, 
reaching  §  across  wing,  separated  with  whitish  ;  beyond  these  a  whitish  terminal 
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dot,  followed  by  a  black  dot  connected  by  a  line  with  a  black  apical  dot :  cilia 
pale  greyish-ochreous,  round  apex  with  a  blackish-grey  line.  Hindwings  J, 
cilia  6  ;  light  grey,  thinly  scaled,  apex  tinged  with  orange  ;  a  blackish  apical 
dot ;  cilia  pale  greyish-ochreous,  at  apex  with  postmedian  blackish  dot. 

Khasi  Hills,  from  June  to  November  ;  Maskeliya,  Ceylon,  in  April  (Pole)  ; 
seven  specimens.  Very  similar  to  T.  saulotis,  but  the  latter  is  easily  distin- 
guished by  the  differently  shaped  forewings,  with  well-defined  prominent 
tornus. 

Thiotricha  epiclista,  n.  sp. 

$.  9  mm.  Head,  palpi,  and  antennae  whitish  ;  terminal  joint  of  palpi  dark 
grey  towards  apex  anteriorly,  nearly  twice  as  long  as  second.  Thorax  pale 
shining  grey.  Abdomen  grey.  Forewings  elongate,  very  narrow,  attenuated 
from  near  base,  apex  round-pointed,  termen  very  oblique  ;  6  and  9  out  of  7  ; 
shining  dark  grey  ;  an  orange  patch  occupying  apical  third  of  wing,  not  reaching 
margins  except  at  apex  and  tornus,  enclosing  a  wedge-shaped  blackish  terminal 
streak,  and  with  its  anterior  end  indented  by  an  acute  triangular  projection  of 
ground  colour  ;  a  blackish  streak  crossing  this  patch  from  near  lower  anterior 
angle  almost  to  apex,  and  a  blackish  longitudinal  dash  above  this  ;  three  white 
dots  on  costa  posteriorly,  and  a  black  apical  dot ;  some  indistinct  whitish  dots 
or  strigulas  on  dorsum  posteriorly  and  termen :  cilia  grey,  round  apex  with  a 
darker  shade.  Hindwings  h,  cilia  6  ;  rather  dark  grey,  cilia  grey,  at  apex 
with  a  postmedian  blackish  dot. 

Khasi  Hills,  in  September  ;  one  specimen. 

Thiotricha  acrantha,  n.  sp. 

$.  10  mm.  Head,  palpi,  antennas,  and  thorax  ochreous-whitish  ;  second 
joint  of  palpi  grey,  with  a  few  long  expansible  hairs  at  its  apex  above.  Ab- 
domen pale  grey,  anal  tuft  whitish-ochreous.  Forewings  elongate,  very  narrow, 
long-pointed,  acute  ;  6  and  9  out  of  7  ;  shining  ochreous-whitish ;  an  acutely 
angulated  whitish  line  from  |  of  costa  to  tornus,  edged  anteriorly  on  upper  half 
by  a  blackish  streak,  elsewhere  indistinctly  with  fuscous,  angle  nearly  reaching 
apex ;  apex  faintly  rosy-tinged  ;  small  blackish  dots  at  apex  and  on  termen 
towards  apex :  cilia  pale  whitish-ochreous,  at  apex  with  a  grey  median  line  ; 
apex  of  wing  beneath  distinctly  rosy-tinged.  Hindwings  §,  cilia  4  ;  light  grey 
thinly  scaled  towards  base  ;  a  dark  grey  apical  dot ;  cilia  pale  greyish-ochreous. 
at  apex  with  dark  grey  postmedian  dot. 

Khasi  Hills,  in  September  ;  one  specimen. 

Thiotricha  characias,  n.  sp. 

#$.  13-14  mm.  Head  and  antennas  white.  Palpi  white,  anterior  edge  of 
terminal  joint  blackish.  Thorax  and  abdomen  ochreous-grey-whitish.  Fore- 
wings elongate,  very  narrow,  parallel-sided,  apex  round-pointed,  termen  some- 
what sinuate  beneath  apex,  very  oblique  ;  6  out  of  7,  9  separate  ;  pale  greyish- 
ochreous  ;  dorsum  in  ft  slenderly  suffused  with  fuscous  ;  a  slender  very  oblique 
blackish  streak  from  near  dorsum  in  middle,  reaching  §  across  wing ;  apical 
fourth  more  or  less  infuscated,  browner  towards  termen  ;  a  whitish  wedge-shaped 
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mark  on  iotnus,  and  dot  on  costa  opposite ;  a  snow-white  dot  before  apex, 
partially  edged  with  blackish,  and  a  whitish  dot  on  termen  beneath  it :  cilia 
greyish-ochreous,  round  apex  with  two  blackish  lines  separated  with  whitish. 
Hindwings  f,  cilia  3  ;  light  grey,  thinly  scaled  anteriorly  ;  a  blackish  apical  dot ; 
cilia  greyish-ochreous,  at  apex  with  a  black  postmedian  bar  preceded  by  whitish 
suffusion. 

Palni  Hills  ;  two  specimens  (Campbell). 

ThiotriGha  galactaa,  n.  sp. 

#$.  13 — 15  mm.  Head,  palpi,  antennae,  and  thorax  ochreous-whitish  : 
anterior  edge  of  terminal  joint  of  palpi  blackish.  Forewings  elongate,  very 
narrow,  parallel-sided,  apex  round-pointed,  termen  somewhat  sinuate,  very 
oblique  ;  6  out  of  7,  9  separate  ;  ochreous-whitish  ;  two  elongate  blackish  dots 
obliquely  placed  towards  dorsum  about  \ ;  a  very  oblique  blackish  median 
streak  reaching  from  near  dorsum  to  above  middle  ;  a  blackish  longitudinal  mark 
above  dorsum  towards  tornus  ;  posterior  fourth  of  costa  and  termen  more  or  less 
suffused  with  dark  fuscous  ;  a  short  oblique  whitish  streak  from  costa  at  a,  and 
a  whitish  streak  almost  along  termen  ;  a  white  dot  before  apex,  partially  edged 
with  black :  cilia  ochreous-whitish  round  apex,  with  two  blackish  lines.  Hind- 
wings  i,  cilia  3  ;  pale  grey,  thinly  scaled  ;  a  dark  grey  dot  at  apex  ;  cilia  pale 
whitish-ochreous,  at  apex  with  a  black  postmedian  bar. 

Palni  Hills  (6,000  feet)  ;  three  specimens  (Campbell). 

Thiotricha  hoplomacha,  n.  sp. 

$.  15  mm.  Head,  palpi,  antennas,  thorax,  and  abdomen  pale  whitish- 
ochreous  ;  second  joint  of  palpi  with  a  lateral  fuscous  stripe,  anterior  edge  of 
terminal  joint  dark  fuscous.  Forewings  elongate,  very  narrow,  pointed  ;  6  out 
of  7,  9  separate  ;  whitish-ochreous,  markings  blackish-fuscous  ;  a  thick  streak 
along  costa  from  base,  attenuated  and  becoming  subcostal  towards  middle, 
continued  to  apex  ;  a  very  oblique  streak  from  costa  about  f ,  running  into  this  ; 
a  very  oblique  curved  wedge-shaped  streak  from  dorsum  towards  base,  not 
crossing  fold  ;  a  thick  oblique  streak  from  dorsum  about  middle,  running  into 
subcostal  streak,  dilated  on  dorsum  ;  a  streak  from  tornus  before  termen  to 
apex,  finely  attenuated  upwards  ;  a  blackish  pale-edged  apical  dot:  cilia  whitish- 
ochreous,  on  costa  pale  ochreous  with  blackish-fuscous  basal  streak,  round  apex 
with  median  and  apical  fuscous  lines.  Hindwings  \,  cilia  2\ ,  pale  whitish- 
grey  ;  cilia  whitish-ochreous,  at  apex  with  dark  grey  subapical  line. 

Khasi  Hills,  in  September  ;  one  specimen. 

Thiotricha  pylartis,  n.  sp. 

$$.  11 — 13  mm.  Head  and  palpi  shining  white,  anterior  edge  of  terminal 
joint  of  palpi  blackish.  Antennae  white.  Thorax  whitish.  Abdomen  ochreous- 
whitish.  Forewings  elongate,  very  narrow,  gradually  attenuated  from  near  base, 
acutely  pointed,  in  $  with  expansible  hair  pencil  from  base  lying  beneath  costa  ; 
6  separate,  9  out  of  7  ;  ochreous-whitish,  markings  dark  slaty-grey  ;  a  slender 
basil  fascia,  sometimes  interrupted  ;  two  irregular  zigzag  sometimes  interrupted 
lines  from  costa  at  £  and  $,  confluent  towards  dorsum  ;  inwardly  oblique  fasciae 
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at  middle  and  f,  first  narrow,  second  broader,  sometimes  not  reaching  dorsum 
often  connected  by  a  line  in  disc  ;  a  small  spot  or  bar  just  before  apex  :  cilia 
grey.  Hindwings  |,  cilia  6  ;  light  grey,  darker  in  9,  thinly  scaled  towards  base, 
cilia  grey. 

Khasi  Hills,  from  August  to  December  and  in  March  ;  thirty  specimens. 

Thiotricha  grammitis,  n.  sp. 

£9-  10 — 11mm.  Head,  palpi  and  antennae  ochreous-white.  Thorax  and 
abdomen  ochreous-whitish.  Forewings  elongate,  very  narrow, apex  strongly  pro- 
duced, acute,  termen  oblique  ;  6  separate,  9  out  of  7  ;  pale  whitish-ochreous ;  an 
elongate  black  dot  beneath  costa  near  base ;  sometimes  a  dark  fuscous  dot 
beneath  costa  at  §  ;  a  short  inwardly  oblique  blackish  mark  from  costa  at  f ; 
disc  and  dorsum  obscurely  streaked  with  fuscous  suffusion  ;  a  dark  fuscous 
dot  above  dorsum  at  ^  and  an  oblique  dark  fuscous  mark  from  dorsum  at  §, 
both  sometimes  almost  obsolete  ;  four  longitudinal  dark  fuscous  lines  on  pos- 
terior half  of  wing,  first  and  third  converging  to  near  apex,  second  terminating 
at  f,  fourth  running  to  tornus,  between  third  and  fourth  an  acutely  inwards 
angulated  line  running  from  termen  to  §  and  back  to  termen  ;  a  silvery  spot 
on  termen  beneath  apex  :  cilia  pale  whitish-ochreous,  on  costa  with  a  blackish 
basal  line,  at  apex  with  two  dark  grey  bars  beyond  middle,  on  termen  with  basal 
half  ochreous-yello wish  edged  externally  with  a  thick  violet-silvery-metallic  mark. 
Hindwings  |,  cilia  3  ;  grey,  thinly  scaled  towards  base  ;  cilia  pale  greyish. 

Khasi  Hills,  in  December  and  March  ;  three  specimens. 

Thiotricha  scotaea,  n.  sp. 

9-  13  mm.  Head  and  thorax  bronzy-fuscous,  face  pale  shining  grey.  Palpi 
grey-whitish.  Antennae  grey.  Abdomen  bronzy-grey.  Forewings  elongate, 
very  narrow,  apex  round-pointed,  termen  extremely  obliquely  rounded ;  6 
separate,  9  out  of  7  ;  rather  dark  purplish-fuscous  ;  an  oblique  fuscous-whitish 
mark  towards  apex  ;  two  minute  whitish  dots  on  costa  near  apex  ;  a  blackish 
apical  dot,  edged  posteriorly  with  a  few  whitish  scales:  cilia  pale  fuscous,  on 
costa  with  a  dark  fuscous  shade.  Hindwings  £,  cilia  3  ;  rather  dark  grey,  thinly 
scaled  in  disc  ;  cilia  grey,  at  apex  with  a  dark  grey  postmedian  line. 

Maskeliya,  Ceylon,  in  June  ;  one  specimen  (Pole). 

Thiotricha  rhodopa,  n.  sp. 

£.    11  mm.     Head,  palpi  and   antennae   ochreous-whitish,  anterior   edge   of 
terminal  joint  of   palpi   finely   dark   fuscous.     Thorax  and  abdomen   whitish- 
ochreous.     Forewings  elongate,  very  narrow,  gradually  narrowed  from  near  base, 
apex   pointed,  termen   sinuate,  very   oblique ;   6   and  9   apparently   separate  ; 
whitish-ochreous ;   base   of   costa  slenderly   blackish ;   a     dark   fuscous  streak 
at   first     thick  but    rapidly   attenuated   rising  from   dorsum    near    base    and 
running   in   a  curve  near   costa  to  disc  at   |  and  a   similar   less  curved    streak 
from  middle  of  dorsum,  posteriorly  coincident  with  first  ;  between  and  beyond 
these   dorsal  half   of    wing  is  mainly    occupied   by   two   white   blotches  ;   an 
acutely  inwards  angulated   dark  fuscous  mark  above  tornus,  and  a   longitudinal 
mark  beneath  costa  opposite  it ;  apical  area  beyond  these   mostly  suffused  with 
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white,  with  a  black  dot  beneath  apex  :  cilia  whitish,  towards  tornus  suffused  with 
whitish-ochreous,  on  costa  with  a  dark  fuscous  basal  streak  edged  with 
ochreous,  beneath  subapical  dot  with  a  small  crimson  spot  followed  by  some 
silvery  scales.  Hindwings  f ,  cilia  4  ;  light  grey,  thinly  scaled  anteriorly  ;  cilia 
whitish-ochreous,  at  apex  with  a  blackish-grey  subapical  bar. 
Khasi  Hills,  in  September  ;  one  specimen. 
Thiotricha  chrysantha,  n.  sp. 

$.  11  mm.  Head  and  antennae  ochreous- whitish.  Palpi  yellowish,  anterior 
edge  of  terminal  joint  dark  fuscous.  Thorax  orange-ochreous.  Abdomen 
blackish-grey.  Forewings  elongate,  very  narrow,  gradually  narrowed  from  near 
base,  apex  pointed,  termen  somewhat  sinuate,  very  oblique  ;  6  and  9  apparently 
separate  ;  deep  ochreous-yellow,  suffused  with  orange-red  on  margins  of  dark 
markings  ;  two  pairs  of  very  oblique  dark  fuscous  streaks  from  costa  and 
dorsum  near  base  and  before  middle  respectively,  each  pair  meeting  at  a  very 
acute  angle,  first  connected  with  second  in  disc  by  dark  fuscous  suffusion, 
angle  of  second  extended  as  a  blackish  line  to  termen  beneath  apex  ;  two  white 
dorsal  blotches  between  and  beyond  these  streaks  respectively,  second  followed 
by  a  dot  of  dark  fuscous  suffusion  ;  an  oblique  blackish  wedgeshaped  mark 
from  costa  at  J,  edged  with  pink:  cilia  dark  grey,  on  costa  ochreous-yellowish 
with  a  black  basal  line,  on  termen  with  basal  half  light  crimson  edged  with  pale 
golden-metallic.  Hindwings  f ,  cilia  4  ;  blackish-grey,  thinly  scaled  towards 
base  ;  cilia  blackish-grey. 
Khasi  Hills,  in  June  ;  one  specimen. 
Thiotricha  pteropis,  n.  sp. 

$ .  8 — 10  mm.  Head,  palpi,  antennas,  thorax,  and  abdomen  pale  whitish- 
ochreous.  Forewings  elongate,  narrow,  costa  posteriorly  slightly  arched, 
apex  much  produced,  pointed,  termen  sinuate,  very  oblique  ;  6  and  9  separate  ; 
ochreous-white  or  whitish-ochreous  ;  an  elongate  rounded-triangular  leaden- 
grey  spoc  finely  edged  with  blackish  extending  along  termen  from  tornus  to 
apex,  broadest  anteriorly  ;  an  oblique  blackish  line  from  f  of  costa  running 
into  this  before  apex  ;  a  small  triangular  ochreous-brown  costal  mark  before 
apex,  meeting  apex  of  terminal  spot  ;  a  round  black  apical  dot  :  cilia  light 
greyish,  beneath  apex  orange  at  base,  round  apex  with  two  short  blackish  lines. 
Hindwings  ■§.  cilia  5  ;  grey  ;  cilia  light  greyish. 

Khasi  Hills,   in  July   and   September  ;   Maskeliya,  Ceylon,  in    March  (Pole) 
three  specimens. 

Thiotricha  galenoea,  n.  sp. 

9.  16  mm.  Head,  palpi,  antenna?,  and  thorax  shining  ochreous-white, 
anterior  edge  of  terminal  joint  of  palpi  grey.  Abdomen  ochreous-whitish. 
Forewings  elongate,  very  narrow,  apex  obtuse,  termen  very  obliquely  rounded  ; 
6  and  9  separate  ;  shining  ochreous-white  ;  an  indistinct  grey  very  acutely 
angulated  transverse  line  about  f,  not  reaching  either  margin  ;  some  grey 
suffusion  towards  termen  ;  a  white  almost  marginal  line  along  posterior  part  of 
costa  and  termen,  at  apex  preceded  by  an  orange  dot  and  followed  by  a  black 
28 
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dot,  whence  proceeds  a  blackish  line  along  upper  part  of  termen  :  cilia  whitish- 
ochreous.  Hmdwings  f,  cilia  2|  ;  whitish-grey,  towards  apex  whitish-ochreous  ; 
a  blackish  apical  dot ;  cilia  whitish-ochreous,  at  apex  with  a  blackish  median  bar. 

Maskeliya,  Ceylon,  in  February  ;  two  specimens  (Pole). 

Timyra  isochra,  n.  sp. 

$.  12 — 14  mm.  Head,  palpi,  thorax,  and  abdomen  whitish-ochreous;  second 
joint  of  palpi  dilated  towards  apex  and  rough-scaled  beneath,  internally  exca- 
vated and  filled  with  blackish  scales,  terminal  joint  minute,  concealed  ;  thorax 
partly  suffused  with  deeper  ochreous.  Antennas  ochreous-yellowish,  basal  joint 
with  anterior  scale-projection.  Legs  whitish-ochreous,  anterior  and  middle 
tibiae  with  a  grey  spot,  posterior  tibiae  and  basal  joint  of  tarsi  clothed  with 
long  rough  projecting  ochreous-whitish  hairs,  mixed  with  dark  fuscous,  with  a 
tuft  of  blackish  metallic-tipped  scales  towards  apex  of  tibiae-  Forewings  elon- 
gate, narrow,  costa  moderately  arched,  apex  round-pointed,  termen  extremely 
obliquely  rounded ;  4  and  5  stalked,  7  to  costa,  9  connate  with  7 ;  light 
ochreous-yellowish ;  four  somewhat  oblique  rather  broad  undefined  fasciae  of 
deeper  ochreous  or  brownish  suffusion,  first  sometimes  rather  dark  fuscous, 
second  narrowest:  cilia  whitish-ochreous.  Hindwings  with  3  absent,  6  to  costa  ; 
light  ochreous-yellowish,  with  subdorsal  groove  enclosing  long  pencil  of 
ochreous-yellowish  hairs  ;  cilia  whitish-ochreous. 

Maskeliya,  Wellawaya,  and  Puttalam,  Ceylon,  in  May,  November  and  De- 
cember ;  five  specimens  (Pole,  Alston). 

'1  imyra  phorcis,  n.  sp. 

$.  13 — 14  mm.  Head  fuscous,  face  whitish.  Palpi  whitish,  anterior  edge 
dark  fuscous.  Antennae  whitish.  Thorax  rather  dark  fuscous,  posterior  ex- 
tremity whitish.  Abdomen  whitish-ochreous.  Legs  light  ochreous  ringed  with 
whitish,  posterior  tibiae  clothed  above  with  very  long  projecting  curved  whitish 
hairs  imxed  with  blackish.  Forewings  elongate,  rather  narrow,  costa  moderate- 
ly arched,  apex  obtuse,  termen  slightly  rounded,  oblique  ;  7  to  apex  ;  ochreous- 
whitish  ;  a  narrow  dark  fuscous  basal  fascia ;  a  very  broad  rather  dark  pur- 
plish-fuscous antemedian  fascia,  considerably  narrowed  towards  costa ;  an  ill- 
defiaed  triangular  spot  of  dark  fuscous  irroration  on  costa  beyond  middle,  and 
a  sub-triangular  dark  fuscous  spot  on  tornus,  connected  anteriorly  by  a  pale 
ochreous-yellowish  streak,  the  fascia  of  ground  colour  which  precedes  these 
bisected  by  an  undefined  line  of  dark  fuscous  scales  ;  apical  area  between  and 
beyond  these  irregularly  strewn  with  dark  fuscous  scales :  cilia  ochreous-whitish 
base  mixed  with  fuscous.  Hindwings  with  6  to  termen  ;  grey,  lighter  towards 
base  ;  cilia  ochreous-grey-whitish. 

Puttalam,  Ceylon,  from  September  to  November  ;  three  specimens  (Pole). 

Timyra  pastas,  n.  sp. 

$9-  19 — 23  mm.  Head  whitish-ochreous,  tinged  on  crown  and  sometimes 
mixed  with  bronzy-fuscous,  sides  more  yellowish.  Palpi  whitish-ochreous,  second 
joint  in  $  internally  with  long  expansible  whitish-ochreous  scales,  terminal 
joint  long,  slender,  basal  and   terminal   joints   tinged   with   fuscous.    Antennae 
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ochreous-yellowish,  towards  apex  ringed  with  fuscous,  basal  joint  simple. 
Thorax  whitish-ochreous  mixed  with  dark  fuscous.  Abdomen  pale  ochreous 
yellowish,  segments  suffused  with  fuscous  towards  base,  apex  deeper  yellow. 
Legs  dark  fuscous,  banded  with  pale  yellowish,  posterior  tibiae  and  tarsi  clothed 
above  with  rough  dark  fuscous  hairs  irrorated  with  whitish,  with  very  large 
expanded  median  tuft  of  whitish,  ochreous-yellow,  black,  and  bright  steel-metal- 
lic scales.  Forewings  elongate,  rather  narrow,  costa  gently  arched,  apex  ob- 
tuse, termen  slightly  rounded,  oblique  ;  7  to  apex  ;  whitish-ochreous-yellowish 
irregularly  sprinkled  with  blackish  and  dark  fuscous  ;  a  small  blackish  basal 
spot ;  a  broad  suffused  dark  fuscous  antemedian  fascia  ;  a  broad  suffused  fascia 
of  dark  fuscous  and  black  irroration  occupying  apical  fourth  of  wing  :  cilia 
bronzy-grey,  basal  half  deep  ochreous-yellow  limited  by  a  dark  fuscous  shade. 
Hindwings  with  3  in  $  absent,  6  to  termen  ;  dark  fuscous,  in  ft  with  a  short 
subdorsal  groove,  beneath  which  is  a  short  fringe  of  whitish-ochreous  hairs  ; 
cilia  bronzy-grey,  basal  third  pale  ochreous-yellowish. 

N.  Coorg  (3,500  feet),  in  May,  September -and  October;  five  specimens 
(Newcome). 

Timyra  autarclia,  n.  sp. 

$$.  18 — 19  mm.  Head  ochreous-yellow.  Palpi  light  ochreous-yellow,  basal 
joint  fuscous,  terminal  joint  long,  slender,  anterior  edge  dark  fuscous.  Antenna? 
whitish-ochreous  ringed  with  dark  fuscous,  basal  joint  simple.  Thorax  blackish. 
Abdomen  ochreous-yellow  ;  segments  rather  dark  fuscous  towards  base.  Legs 
dark  fuscous,  femora  and  tarsi  banded  with  pale  ochreous-yellowish,  posterior 
tibia?  and  tarsi  clothed  above  with  rough  dark  fuscous  hairs,  tufted  in  middle 
of  tibia?,  with  an  ochreous-whitish  band  before  middle.  Forewings  elongate, 
rather  narrow,  posteriorly  somewhat  dilated,  costa  posteriorly  moderately 
arched,  apex  rounded,  termen  obliquely  rounded  ;  7  to  apex  ;  whitish-ochreous  ; 
three  blackish  fascia?,  first  narrow,  basal  extended  along  costa  to  meet  second, 
second  broad,  antemedian,  third  very  broad,  from  about  §  of  costa  to  tornus, 
with  a  few  ochreous-whitish  specks,  posterior  edge  curved  parallel  to  margin  of 
wing  ;  a  deep  ochreous-yellow  streak  along  posterior  part  of  costa  and  termen  : 
cilia  dark  bronzy-grey,  with  blackish  basal  line.  Hindwings  with  3  in  $  absent, 
6  to  termen  ;  dark  fuscous  ;  cilia  bronzy-grey,  with  pale  basal  line  and  darker 
subbasal  shade. 

Palni  Hdls  (6,000  feet)  ;  N.  Coorg  (3,500  feet)  ;  in  May,  two  specimens 
(Campbell,  Newcome). 

Timyra  stachyophora,  n.  sp. 

$.  18 — 19  mm.  Head  whitish-ochreous.  Palpi  whitish-ochreous, basal  joint 
fuscous,  second  joint  very  long,  clothed  internally  and  above  with  very  long 
expansible  ochreous-whitish  hairs,  terminal  joint  about  half  second,  clothed 
with  dense  hairs  above,  mixed  or  suffused  with  dark  fuscous.  Antenna?  dark 
grey,  basal  joint  with  large  tuft  of  whitish-ochreous  scales  becoming  dark  grey 
towards  apex,  internally  blackish.  Thorax  fuscous.  Abdomen  whitish-ochre- 
ous, dorsally  more  yellowish,  with  slight   fuscous  suffusion.    Legs   dark  fuscous 
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ringed  with  ochreous-whitish,  posterior  tibiae  with  very  large  median  tuft  of 
long  curved  pale  yellowish  scales  mixed  with  blackish.  Forewings  elongate, 
narrow,  costa  gently  arched,  apex  obtuse,  termen  slightly  rounded,  oblique  ; 
7  to  apex  ;  whitish-ochreous,  irregularly  mixed  with  fuscous  and  sprinkled  with 
blackish  ;  a  slender  dark:  fuscous  basal  fascia,  followed  by  a  narrow  clear 
whitish-ochreous  fascia  ;  a  curved  slightly  oblique  clear  whitish-ochreous 
transverse  median  line  ;  an  irregular  dark  fuscous  line  round  apex  and  termen  : 
cilia  whitish-ochreous,  with  dark  fuscous  antemedian  and  fuscous  apical  shades. 
Hindwings  with  3  absent,  6  to  termen  ;  whitish-ochreous  ;  a  narrow  fuscous 
streak  along  termen,  sometimes  interrupted,  and  a  fuscous  patch  along  posterior 
half  of  costa  ;  submedian  and  subdorsal  grooves  suffused  with  light  ochreous- 
yellowish,  latter  with  a  very  long  expansible  pencil  of  whitish-ochreous  hairs  ; 
cilia  whitish-ochreous,  with  faint  fuscous  line. 

Diyatalawa  (4,000  feet),  Ceylon,  in  August  and  September  (Fletcher)  ;  three 
specimens. 

Timyra  holocona,  n.  sp. 

ft.  16 — 18  mm.  Head  dark  fuscous,  sides  yellowish.  Palpi  dark  fuscous, 
externally  suffused  with  pale  yellowish,  second  joint  much  thickened  with  dense 
projecting  scales  above  and  beneath,  terminal  joint  very  short,  concealed. 
Antennae  pale  yellowish,  basal  joint  dark  fuscous,  with  anterior  scale-projection. 
Thorax  dark  fuscous,  with  angulated  posterior  ochreous-yellow  mark.  Ab- 
domen dark  fuscous,  beneath  whitish-ochreous.  Legs  whitish-ochreous  banded 
with  dark  fuscous,  posterior  tibiae  with  expansible  median  tuft  of  whitish- 
ochreous  hairs  becoming  dark  fuscous  on  upper  half,  basal  joint  of  tarsi  rough- 
scaled  above.  Forewings  elongate,  narrow,  costa  anteriorly  moderately  arched, 
apex  obtuse,  termen  obliquely  rounded  ;  4  and  5  stalked,  7  to  costa  ;  dark 
fuscous,  faintly  purplish- tinged  ;  a  yellowish  basal  dot ;  two  irregular  inwardly 
oblique  pale  yellowish  transverse  lines  before  and  beyond  \ ;  a  triangular 
ochreous-yellow  blotch  on  costa  beyond  middle,  reaching  more  than  half  across 
wing,  and  a  yellow  dot  in  disc  beyond  apex  of  this :  cilia  dark  fuscous. 
Hindwings  with  3  absent,  6  to  apex,  dark  fuscous,  a  submedian  groove 
containing  an  expansible  pencil  of  very  long  whitish-ochreous  hairs  ;  cilia  dark 
fuscous. 

Maskeliya,    Ceylon,  in  August,  two  specimens  (de  Mowbray). 

Timyra  dipsalea,  n.  sp. 

ft.  17 — 19  mm.  Head  orange,  lower  part  of  face  infuscated.  Palpi  fuscous, 
much  thickened  throughout  with  dense  projecting  scales  beneath,  second  joint 
internally  with  long  expansible  pale  greyish-ochreous  hairs,  terminal  joint 
shorter  than  second,  wholly  clothed  with  dense  scales.  Antennae  about  1,  dark 
fuscous,  basal  joint  with  projecting  scales  anteriorly.  Thorax  fuscous,  darker 
anteriorly.  Abdomen  pale  ochreous-yellowish.  Legs  fuscous,  anterior  pair 
dark  fuscous,  streaked  and  dotted  with  white,  posterior  tibiae  with  large  median 
tuft  of  curved  ochreous-whitish  scales  becoming  blackish  and  steel-metallic  on 
upper  half,  basal  joint  of   tarsi  rough-scaled  above.     Forewings  elongate,  rather 
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narrow,  posteriorly  dilated,  costa  gently  arched,  apex  rounded,  termen  obliquely 
rounded  ;  7  to  apex  ;  fuscous,  irrorated  with  fuscous-whitish  scales  tipped  with 
blackish  ;  a  suffused  whitish-ochreous  streak  along  dorsum  ;  some  raised  scales 
in  disc  near  base :  cilia  greyish  or  grey-whitish,  with  a  dark  fuscous  subbasal 
line,  base  ochreous-tinged.  Hindwings  with  3  absent,  6  to  termen  ;  whitish- 
ochreous,  towards  apex  tinged  with  fuscous  ;  a  subdorsal  groove  containing  an, 
expansible  pencil  of  very  long  pale  ochreous-yellowish  hairs ;  cilia  whitish- 
ochreous. 

Khasi  Hills,  in  June  ;  five  specimens.     In  this  species  the  antennae  are  shorter 
than  usual,  being  only  about  as   long   as  forewings,  whereas  in  general  they  are 
very  obviously  longer,  but  otherwise  there  seems  no  structural  difference. 
Timyra  stasiotica,  n.  sp. 

££,    24— 28  mm.     Head   pale   ochreous  mixed  with   fuscous.     Palpi   in  $ 
fuscous,  basal   joint  elongate  forming   an   elbow,  second  joint  very  long,  much 
thickened  with  dense  scales,   internally   with   very   long    expansible   pencil   of 
whitish-ochreous   hairs,   terminal  joint  about  half  second,  much  thickened  with 
dense  scales,  obtuse,  in  $   pale  ochreous-yellowish  mixed  with  fuscous  and  dark 
fuscous.      Antennas   ochreous-yellowish,  ringed     and   sometimes    mixed    with 
fuscous,  basal  joint  in  $  with  large  curved  anterior  tuft  of  shining  dark  fuscous 
scales.     Thorax   ochreous-fuscous   mixed   with  dark  fuscous.     Abdomen  pale 
ochreous-yellowish,  with  dark  fuscous  lateral  line.     Legs  dark   fuscous  banded 
with  pale  yellowish,  apex  of  middle  tibiae  white  in  $,  posterior  tibiae  with  very 
large  median  tuft  of  curved  yellowish  and  fuscous  scales  becoming  blackish  and 
shining  bronzy   towards    apex.      Forewings    elongate,  narrow,  rather   dilated 
posteriorly,  costa  slightly  arched,  apex  obtuse,  termen  rather  obliquely  rounded  ; 
7  to  termen  ;  fuscous  or  whitish-fuscous,  irrorated  with  dark  fuscous,  sometimes 
sprinkled   with   whitish   or   deep    ochreous ;  in  $  a  tuft  of  raised  scales  in  disc 
near  base  ;  an  indistinct  rather  oblique  sometimes  curved   slender  deep   yellow- 
ochreous  fascia  from  ■§  of  costa  to  §  of  dorsum,  often  incomplete   or  reduced  to 
a  small  discal  spot :  cilia   ochreous-whitish,  becoming   yellowish   towards   base, 
with  dark  fuscous  subbasal  shade,  and  two  posterior  fuscous  shades.  Hindwings 
with  3   in  $  absent,  6  to  termen  ;  whitish-ochreous-yellowish  ;  costa  and  termen 
narrowly  suffused  throughout  with  fuscous,  in  $    more   widely   towards   apex  ; 
in  $  a  submedian  groove  containing  an  expansible  pencil  of  very  long  ochreous- 
whitish  hairs  ;  cilia  whitish-ochreous-yellowish. 

Maskeliya,  Ceylon,  in  April,  May  and  August ;  five  specimens   (Green,  Pole, 
de  Mowbray).     Might   be    mistaken   for   a   dark  form   of    T.  cingalensis,   but 
certainly   distinct   by   narrower   forewings   and  obtuse  palpi   of  $  ;  fascia   of 
forewings  differently  placed,  and  in  cingalensis  always  distinct. 
Timyra  aulonitis,  n.  sp. 

$  9 .  17—19  mm.  Head  whitish-ochreous,  crown  suffused  with  fuscous  except 
on  sides.  Palpi  ochreous-whitish,  in  $  much  thickened  throughout  with  dense 
scales,  second  joint  internally  with  very  large  expansible  tuft  of  long  whitish 
hairs   mixed   basally  with   black,  terminal   joint  shorter   than   second,  obtuse, 


448  JOURNAL,  BOMB  A  Y  NATURAL  HISTOR  Y  SOCIETY,  Vol.  XVIII. 

internally  excavated  and  filled  with  black  scales  ;  in  9  with  terminal  joint  and 
anterior  edge  of  second  blackish.  Antennae  ochreous  whitish  ringed  with  dark 
fuscous,  basal  joint  in  $  with  large  anterior  scale-projection.  Thorax  rather 
dark  fuscous,  with  ochreous-whitish  stripe  on  each  side  of  back.  Abdomen 
whitish-ochreous  dorsally  suffused  with  fuscous  towards  base.  Legs  ochreous- 
•tvhitish  banded  with  dark  fuscous,  posterior  tibiae  and  tarsi  above  with  short 
rough  orange  scales  mixed  with  black,  and  long  scattered  whitish  and  black 
scales,  forming  a  tuft  before  middle  of  tibiae.  Forewings  elongate,  narrow, 
costa  slightly  arched,  apex  obtuse,  termen  nearly  straight,  rather  strongly 
oblique  ;  7  to  termen,  9  out  of  7  ;  dark  fuscous  ;  all  veins  marked  by  ochreous- 
whitish  lines,  sometimes  partially  tinged  with  ochreous-yellow  ;  costal  edge  pale 
ochreous-yellowish  :  cilia  whitish-ochreous,  base  more  yellowish,  with  two  dark 
fuscous  shades.  Hindwings  with  3  absent  in  $,  6  to  termen  ;  grey,  in  $  with 
broad  whitish-ochreous  patch  extending  through  disc  from  near  base  to  near 
termen,  beneath  which  is  a  groove  containing  pencil  of  whitish-ochreous  hairs  ; 
cilia  whitish-ochreous,  with  two  indistinct  fuscous  shades  except  on  upper 
portion  of  termen. 

Kandy   and   Peradeniya,   Ceylon,  in    August,   October  and   February :   five 
specimens  f  Green). 

Timyra  xanthaula,  n.  sp. 

$.  19 — 22  mm.  Head,  palpi,  antennae,  thorax  and  abdomen  ochreous-yellowish; 
centre  of  crown  tinged  with  fuscous  ;  palpi  alike  in  both  sexes  ;  anterior  edge 
dark  fuscous  ;  antenna?  with  a  dark  fuscous  line  on  basal  joint ;  shoulders  with 
a  fuscous  spot.  Legs  whitish-ochreous  banded  with  blackish -grey,  posterior 
tibiae  and  basal  joint  of  tarsi  orange  with  a  black  lateral  line,  above  clothed  with 
rough  yellowish  hairs  mixed  with  black,  with  a  large  median  tuft  of  yellowish 
hairs  tipped  with  black.  Forewings  elongate,  narrow,  costa  gently  arched, 
apex  obtuse,  termen  nearly  straight,  oblique  ;  7  to  termen  :  ochreous-yellowish, 
deeper  on  margins  ;  a  moderate  somewhat  oblique  deep  ochreous-yellow  median 
fascia,  with  traces  of  fuscous  edging ;  two  fuscous  longitudinal  lines  in  disc 
before  this,  coincident  towards  base,  and  onealo  ng  fold  not  reaching  fascia  ;  a 
series  of  interneural  fuscous  streaks  on  posterior  half  of  wing :  cilia  whitish- 
ochreous  with  a  black  subapical  line,  basal  half  deep  ochreous-yellow. 
Hindwings  with  3  absent,  6  to  termen ;  whitish-ochreous ;  submedian  and 
subdorsal  grooves,  latter  containing  expansible  whitish-ochreous  hairs ;  cilia 
whitish-ochreous. 
Palni  Hills  (6,000  feet)  ;  three  specimens  (CampbellJ. 

Timyra  schcenota,  n.  sp. 

£9.  24 — 27  mm.  Head  orange-yellow,  centre  of  crown  bronzy.  Palpi  alike 
in  both  sexes,  orange-yellow,  anterior  edge  black,  terminal  joint  in  9  almost 
wholly  blackish.  Antennae  ochreous-yellowish,  anteriorly  suf  used  with  fuscous, 
in  9  ringed  with  fuscous,  basal  joint  in  fl  with  large  anterior  tuft  of  curved 
yellowish  scales  mixed  with  dark  grey.  Thorax  dark  fuscous,  with  ochreous- 
yellow  stripe   on  each   side   of  back.     Abdomen   orange-yellow,  towards   base 
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suffused  with  fuscous.  Legs  orange-yellow  banded  with  dark  fuscous, 
posterior  tibise  and  tarsi  above  with  rough  black  scales  and  longer  scattered 
pale  yellowish  hairs  with  black  tips,  tibise  with  large  median  tuft  of  similar 
hairs.  Forewings  elongate,  narrow,  costa  gently  arched  apex  obtuse,  termen 
slightly  rounded,  oblique  ;  7  to  termen  ;  in  $  ochreous-orange,  in  <?  pale 
ochreous-yellowish  streaked  with  orange  ;  a  costal  streak  from  base  to  -|  and 
a  series  of  well-marked  interneural  streaks,  not  reaching  costa  posteriorly  or 
termen,  blackish  or  dark  fuscous,  interrupted  by  a  somewhat  curved  oblique 
double  median  fascia,  of  which  first  half  is  ochreous-yellow,  paler  in  $ ,  and 
second  deep  ochreous-orange  suffusedly  edged  with  dark  fuscous  ;  a  blackish 
line  along  posterior  part  of  costa  and  termen  :  cilia  pale  whitish-  ochreous, 
basal  half  orange,  with  a  blackish  postmedian  line  becoming  double  towards 
tornus.  Hindwings  with  3  in  $  absent,  6  to  termen  ;  dark  fuscous  ;  in  $  an 
ochreous-yellow  streak  from  base  along  a  subdorsal  groove  enclosing  a  pencil 
of  long  ochreous-whitish  hairs,  posteriorly  dilated  into  a  broad  patch 
extending  all  along  termen  but  not  quite  reaching  it,  in  which  is  a  curved  line 
of  appressed  hairs  ;  cilia  ochreous-whitish,  more  yellowish  towards  base,  with 
two  dark  fuscous  shades. 
Palni  Hills  and  Cuddapah  ;  three  specimens  (Campbell). 
Timyra  toxastis,  n.  sp. 

$.17 — 20  mm.  Head  fuscous,  face  and  side-tufts  ochreous-whitish.  Palpi 
ochreous-whitish,  anterior  edge  and  terminal  joint  dark  fuscous.  Antennae 
fuscous-whitish,  more  or  less  suffused  with  fuscous  and  ringed  with  dark 
fuscous.  Thorax  bronzy-fuscous,  with  slender  whitish  stripe  on  each  side  of 
back.  Abdomen  light  ochreous-yellowish.  Legs  ochreous-yellowish  longi- 
tudinally streaked  with  black  edged  with  whitish,  posterior  tibia?  with  large 
median  tuft  of  long  curved  whitish  and  black  hairs.  Forewings  elongate 
narrow,  costa  slightly  arched,  apex  obtuse,  termen  slightly  rounded,  rather- 
oblique  ;  7  to  termen  ;  brown  sprinkled  with  dark  fuscous,  narrow  orange 
subcostal  and  submedian  streaks  from  base,  not  reaching  middle  ;  a  slender 
curved  rather  oblique  white  median  fascia  ;  veins  on  posterior  third  of  wing 
marked  with  irregular  white  streaks  ;  a  slender  white  streak  along  posterior 
part  of  costa  and  termen  :  cilia  white,  basal  half  yellowish-tinged,  limited  by  a 
blackish  line,  tips  fuscous.  Hindwings  with  vein  6  to  termen  ;  grey;  cilia  grey- 
whitish,  base  yellowish-tinged,  with  a  subbasal  fuscous  line. 
N.  Coorg  (3,500  feet),  in  June  and  November  ;  three  specimens  (Newcome). 
Timyra  toreutis,  n.  sp. 

$.  17 — 20  mm.  Head  dark  bronzy-fuscous,  face  suffused  with  ochreous- 
whitish.  Palpi  simple,  sickle-shaped,  whitish-yellow,  anterior  and  posterior 
edges  blackish.  Antennas  pale  yellowish  anteriorly  suffused  with  dark  fuscous 
basal  joint  with  yellowish  anterior  tuft  mixed  with  dark  fuscous.  Thorax 
dark  bronzy-fuscous,  with  a  whitish  line  on  each  side  of  back,  and  a  yellow 
mark  on  each  side  of  posterior  extremity.  Abdomen  ochreous-yellowish,  base 
of    segments    suffused    with    dark    fuscous.      Legs   yellowish,    banded    with 
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blackish  sprinkled  with  white,  posterior  tibiae  with  large  median  tuft  of 
long  curved  purplish-fuscous  and  ochreous-yellow  scales  tipped  with  black. 
Forewings  elongate,  narrow,  costa  gently  arched,  apex  obtuse,  termen  slightly 
rounded,  oblique ;  7  to  apex,  9  out  of  7  ;  dark  fuscous ;  two  or  three  short 
whitish  streaks  from  base ;  transverse  lines  of  white  irroration  at  I  and  ^, 
partly  marked  with  orange  ;  three  orange  longitudinal  streaks  from  about 
middle  to  f ,  third  furcate  posteriorly,  separated  by  streaks  of  purplish -leaden 
suffusion  ;  veins  3,  4,  and  7 — 10  marked  more  or  less  completely  with  white 
streaks,  5  and  6  with  orange  streaks ;  a  short  white  streak  along  costa  near 
apex :  cilia  fuscous-whitish,  basal  third  pale  yellowish  limited  by  a  black  line 
with  two  postmedian  dark  fuscous  lines.  Hindwings  with  3  absent,  6  to 
termen ;  dark  fuscous ,  a  subdorsal  groove  enclosing  a  pencil  of  whitish  - 
ochreous  hairs  ;  cilia  rather  dark  fuscous,  base  pale  yellowish. 

Maskeliya,  Ceylon,  from  August  to  October  ;  four  specimens  (Alston).  Very 
like  mendicetta,  but  differing  by  the  smaller  size,  white  streaks  from  base 
(in  mendicella  orange),  fewer  and  longer  orange  postmedian  streaks,  more 
numerous  white  and  fewer  orange  lines  on  veins  posteriorly,  and  wholly  dark 
fuscous  hindwings. 

Timyra  selmatias,  n.  sp. 

9.  18 — 19  mm.  Head  and  thorax  bronzy-fuscous.  Palpi  whitish  tinged 
with  fuscous4  anterior,  edge  dark  fuscous.  Antennas  white  ringed  with  dark 
fuscous.  Abdomen  ochreous- whitish.  Legs  fuscous  ringed  with  yellowish  and 
whitish,  posterior  tibiae  with  very  long  rough  whitish  hairs,  and  very  large 
median  tuft  of  curved  yellowish  aud  whitish  hairs  tipped  with  black  and 
silvery-metallic,  and  smaller  apical  yellowish  tuft  tipped  with  grey  and  violet- 
whitish,  basal  joint  of  tarsi  above  with  rough  yellowish  scales  tipped  with  grey 
and  violet-whitish.  Forewings  elongate,  narrow,  costa  slightly  arched,  apex 
obtuse,  termen  slightly  rounded,  oblique  ;  7  to  just  below  apex  ;  purplish- 
fuscous,  sprinkled  with  blackish  ;  median  third  obscurely  streaked  with  whitish 
on  veins ;  a  narrow  irregular  orange  transverse  fascia  from  §  of  costa  to  f  of 
dorsum ;  a  triangular  spot  of  whitish  suffusion  on  costa  about  |,  and  an 
irregular  suffused  whitish  streak  immediately  before  termen ;  apical  and 
terminal  edge  suffused  with  dark  fuscous :  cilia  grey-whitish,  basal  third  pale 
yellowish  limited  by  a  fuscous  line.  Hindwings  with  6  to  termen  ;  grey  ;  cilia 
whitish-ochreous,  more  yellowish  towards  base. 

Maskeliya,  Ceylon,  in  August  and  October  ;  two  specimens  (Alston). 
Timyra  sphaeristis,  n.  sp. 

£  9.  16 — 17  mm.  Head  and  thorax  shining  light  ochreous-yellowish,  centre 
of  crown  fuscous.  Palpi  yellowish,  alike  in  both  sexes.  Antennas  pale  yellowish. 
Abdomen  whitish-ochreous,  segments  dorsally  suffused  with  fuscous.  Legs 
whitish-ochreous,  anterior  and  middle  tibiae  yellowish  with  blackish  subapical 
spots,  posterior  tibiae  with  expansible  tufts  of  yellowish  scales  at  middle  and 
apex  spotted  with  blackish  at  base.  Forewings  elongate,  narrow,  costa  gently 
arched,  apex  round-pointed,  termen  extremely  obliquely  rounded  ;  7  to  termen  ; 


INDIAN  MICRO-LEPIDOPTERA.  451 

ochreous-yellow ;  a  dark  fuscous  basal  median  dot ;  a  moderate  oblique  fuscous 
fascia  from  near  costa  at  \  to  middle  of  dorsum  ;  a  round  fuscous  blotch  resting 
on  dorsum  before  tornus  and  reaching  |  across  wing  ;  a  triangular  patch  of 
fuscous  suffusion  resting  on  termen  :  cilia  ochreous-yellow.  Hindwings  with  3 
present  in  $,  stalked  with  4,  6  to  termen  ;  pale  whitish-yellowish  ;  in  $  basal 
half  mostly  occupied  by  a  patch  of  modified  brownish  scales,  including  a  long 
expansible  pencil  of  brown  hairs  from  base  in  a  submedian  groove  ;  cilia  whitish- 
yellowish. 

Palni  Hills  (6,000  feet) ;  two  specimens  (Campbell). 

Timyra  hippastis,  n.  sp. 

*  <j) ,  io — 12  mm.  Head  ochreous-yellowish,  face  whitish.  Palpi  whitish- 
yellowish,  alike  in  both  sexes.  Antennae  white  ringed  with  fuscous,  basal  joint 
simple.  Thorax  whitish,  more  or  less  suffused  with  yellow-ochreous.  Abdomen 
in  $  dark  grey,  in  $  ochreous-whitish.  Legs  ochreous-whitish,  posterior  tibia? 
and  basal  joint  of  tarsi  clothed  with  long  rough  whitish  scales  mixed  with  fuscous, 
tibiae  with  median  and  apical  tufts  tipped  with  black.  Forewings  elongate, 
narrow,  costa  slightly  arched,  apex  round-pointed,  termen  extremely  obliquely 
rounded  ;  5  absent,  7  to  apex  ;  in  $  ochreous-yellow,  in  $  white  more  or  less 
suffused  with  ochreous-yellow,  especially  on  margins  ;  a  small  deep  yellow  basal 
patch,  in  $  containing  a  large  tuft  of  raised  scales  ;  broad  deep  ochreous-yellow 
or  yellow-brown  fasciae  before  middle  and  about  f ,  confluent  on  dorsum  ;  apex 
deep  yellow  or  yellow-brown:  cilia  pale  yellowish,  towards  tornus  more  or  less 
infuscated.  Hindwings  with  3  present  in  $,  6  to  apex  ;  in  $  dark  grey,  with 
submedian  streak  thinly  scaled  and  yellowish-tinged,  cilia  grey  ;  in  9  whitish, 
cilia  yellow-whitish. 

Khasi  Hills,  from  June  to  September  ;  twelve  specimens. 

Tingentera,  Walk. 

I  believe  this  generic  name  should  be  adopted  for   the    genus   which    I    have 
hitherto  called  Tipha,  Walk. 

Tiiigentera  ecliptica,  n.  sp. 

ft.  17  mm.  Head  and  thorax  shining  bronze.  Palpi  dark  metallic  leaden- 
grey,  mixed  with  yellowish  towards  base,  second  joint  broadly  dilated  with  dense 
scales  above  and  beneath  and  internally  excavated  so  as  to  be  spoonshaped,  ter- 
minal joint  concealed.  Antennae  dark  grey  with  whitish  median  band,  basal 
joint  with  slight  anterior  scale-projection.  Abdomen  pale  shining  grey,  anal 
tuft  whitish-ochreous.  Legs  orange -yellowish,  anterior  femora  and  tibiae  dark 
grey,  middle  tibiae  with  dark  grey  apical  spot,  posterior  tibiae  and  three  basal 
joints  of  tarsi  with  rough  projecting  scales  above.  Forewings  elongate,  pos- 
teriorly dilated,  costa  moderately  arched,  apex  rounded,  termen  obliquely 
rounded  ;  lower  margin  of  cell  approximated  to  dorsum,  2  widely  remote,  3 
and  4  stalked  from  angle,  7  and  8  stalked,  8  to  apex  ;  dark  purplish-fuscous, 
posteriorly  broadly  suffused  with  metallic-bronze  ;  a  deep  fiery  orange  band 
occupying  basal  §  of  wing  except  a  very  small  basa.l  patch,  posterior  edge 
concave,  emitting  a  narrow  subdorsal  projection  to  beyond  middle  ;  in  middle 
29 
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of  this  band  is  a  small  leaden-metallic  spot  :  cilia  shining  bronze.  Hindwings 
with  3  and  4  approximated,  6  and  7  approximated,  7  to  apex  ;  dark  fuscous  ; 
rather  broad  pale  orange  costal  and  submedian  streaks  of  modified  scales, 
confluent  towards  base,  latter  grooved  towards  base  and  enclosing  an  expansible 
pencil  of  long  pale  orange  hairs  ;  cilia  grey. 

Kandy,  Ceylon,  in  October  ;  one  specimen  (Green). 
Tingentera  tJwracias,  n.  sp. 

£     18 — 19    mm.    Head   and   thorax   shining  bronze,  face   yellowish.     Palpi 
bluish-leaden-metallic,  second    joint   broadly   dilated  with  long  rough  yellowish 
scales  beneath   and   short   ones  above,   and    internally   excavated   so   as  to  be 
spoonshaped,   terminal   joint    concealed.     Antennae    dark    grey,    with   whitish 
median  band,  basal  joint  with  slight   anterior   scale-projection.     Abdomen  light 
ochreous-yellowish.     Legs   light   yellowish,  anterior    femora    and    tibiae    dark 
metallic  grey,  middle  tibiae  with  dark  grey  apical  spot,  posterior    tibiae  and  three 
basal  joints   of    tarsi    rough-scaled    above.    Forewings    elongate,    posteriorly 
dilated,  costa  moderately   arched,  apex   rounded,  termen   obliquely    rounded  ; 
lower  margin  of  cell  approximated    to   dorsum,  2  remote,  3  and  4  connate  from 
angle,  7  and  8  stalked,  8  to  apex,  9  connate    with  7  ;  purplish-fuscous,  posterior 
half  suffused    with   pale    metallic   golden-bronze  ;  an    orange   band  occupying 
basal  third  of  wing  except  a  very  small  dark  metallic  bluish-leaden   basal  patch, 
posterior  edge  strongly  concave,  produced  along  costa  as  a  slender  streak  almost 
to    apex  ;  a   light    blue-leaden-metallic   spot   in    middle    of    this   band,  and  its 
posterior  edge   margined   in   disc   with  a  blue-leaden-metallic    streak  ;  a   small 
transverse-oval  orange  spot  in  disc  at  -§,  sometimes  connected    with  dorsum  by  a 
patch  of    light   yellowish   suffusion   almost   confluent   dorsally   with  preceding 
band  :  cilia   whitish-bronzy-ochreous,     Hindwings    with  3  and  4  approximated, 
6  and  7  approximated,  7  to   apex  ;  whitish -ochreous,   with  a  rather   broad  pale 
orange    costal   streak  of   modified   scales  :  a   submedian   groove    containing  an 
expansible  pencil  of  very  long  pale  orange  hairs  ;  cilia  whitish-ochreous,  slightly 
purplish-tinged  on  lower  half  of  termen. 

Maskeliya,  Ceylon,  in  February  and  March  ;  two  specimens  (de  Mowbray). 
Tingentera  philodoxa,  n.  sp. 

£  20  mm.  Head  violet-bronzy,  sides  orange,  upper  part  of  face  bluish- 
silvery,  lower  light  orange.  Palpi  orange,  with  a  dark  leaden-metallic  streak 
on  upper  half,  second  joint  much  dilated  with  dense  long  orange  scales  beneath 
and  short  ones  above,  terminal  joint  concealed.  Antennae  dark  fuscous,  basal 
joint  simple.  Thorax  dark  fuscous,  with  an  orange  stripe  on  each  side  of  back. 
Abdomen  dark  fuscous,  apex  yellowish.  Legs  orange -yellowish,  anterior  femora 
and  tibiae  dark  fuscous  streaked  with  leaden-metallic,  middle  tibiae  with  base 
and  apex  dark  leaden-fuscous,  tarsi  whitish,  posterior  tibiae  rough-scaled, 
tarsi  whitish  banded  with  dark  fuscous.  Forewings  elongate,  very  narrow, 
costa  posteriorly  moderately  arched,  apex  obtuse,  termen  very  obliquely 
rounded  ;  lower  margin  of  cell  approximated  to  dorsum,  2  from  before 
middle,  3  and   4   connate   from   angle,   7  and    8   stalked,  7  to  termen     orange 
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posteriorly  mixed  with  dark  purplish-fuscous  suffusion  ;  a  narrow  dark 
blue-leaden-metallic  streak  from  base  of  costa  to  disc  at  5,  thence  bent 
downwards  and  irregularly  thickened  to  dorsum  before  tornus  ;  a  dark 
purplish-fuscous  streak  along  dorsum  from  near  base,  containing  a  leaden- 
metallic  streak,  running  into  this  posteriorly ;  a  triangular  suffused  dark 
purplish-fuscous  patch  in  disc  beyond  §,  confluent  beneath  with  these 
streaks ;  termen  suffused  with  deep  bronzy-purple  :  cilia  dark  purplish-bronze. 
Hind  wings  with  cell  very  short,  3  and  4  stalked,  5  bent  near  origin,  6  and  7 
stalked,  6  to  termen  ;  blackish-fuscous  ;  cilia  dark  grey. 

Maskeliya,  Ceylon,  in  April  ;  one  specimen  (Pole). 

Tingtntera  conotoma,  n.  sp. 

$  $.  14 — 17  mm.  Head  dark  shining  purple-bronze.  Palpi  alike  in  both 
sexes,  ochreous-yellow.  Antennas  grey,  basal  joint  simple,  yellowish.  Thorax 
orange,  large  humeral  blotches  and  a  posterior  spot  dark  shining  leaden-grey. 
Abdomen  in  $  ochreous-yellowish,  in  $  dark  grey.  Legs  orange-yellowish, 
spotted  with  grey  suffusion,  posterior  tibise  and  basal  joint  of  tarsi  rough-haired 
above.  Forewings  elongate,  very  narrow,  costa  gently  arched,  apex  round- 
pointed,  termen  extremely  obliquely  rounded  ;  2  remote,  3  and  4  connate, 
7  absent,  8  to  costa  ;  orange  ;  a  small  dark  purplish-leaden  fuscous  basal-patch  ; 
two  large  oval  bluish-leaden-metallic  spots  in  disc,  first  towards  costa  before 
middle,  second  towards  dorsum  beyond  middle  ;  a  dark  purplish-leaden-fuscous 
elongate  semi-oval  blotch  extending  along  dorsum  from  near  basal  patch  to 
middle  ;  a  bronzy  patch,  anteriorly  edged  with  dark  fuscous  suffusion,  occupy- 
ing apical  f  of  wing  except  a  narrow  streak  of  ground  colour  along  costa  almost 
to  apex,  anterior  edge  acutely  indented  in  middle :  cilia  bronzy,  towards  tornus 
pale  greyish-ochreous.  Hindwings  with  3  and  4  connate,  6  and  7  stalked,  6  to 
termen  ;  in  $  whitish-ochreous,  posteriorly  suffused  with  light  grey,  with  a 
submedian  groove  containing  an  expansible  pencil  of  very  long  whitish- 
yellowish  hairs  ;  in  $  grey  ;  cilia  whitish-ochreous,  in  $  greyish-tinged. 

Maskeliya,  Kandy,    Maturatta,   Diyatalawa,    Ceylon,  from  January  to  April, 
in  July  and  September ;  eight  specimens  (Pole,  Green,  Fletcher). 

Tingeiitera  basanistis,  n.  sp. 

^9-  14 — 17  mm.  Head  and  thorax  light  ochreous-yellow,  shoulders  with 
a  dark  leaden-fuscous  spot.  Palpi  yellowish,  in  $  with  second  joint  dark 
leaden-metallic-grey  except  on  edges,  dilated  with  projecting  scales  above  and 
beneath  and  internally  excavated  so  as  to  be  spoonshaped,  terminal  joint 
obsolete.  Antennae  pale  ochreous-yellowish.  Abdomen  whitish-ochreous,  in  $ 
greyish-tmged  posteriorly.  Legs  ochreous-yellowish,  posterior  tibise  smooth, 
banded  with  dark  fuscous  and  leaden-metallic.  Forewings  elongate,  narrow, 
costa  moderately  arched,  apex  round-pointed,  termen  extremely  obliquely 
rounded  ;  2  remote,  3  and  4  approximated  from  angle  7  absent,  8  to  costa  ; 
orange,  paler  towards  costa  ;  markings  dark-metallic-leaden-grey  ;  a  narrow 
basal  spot ;  a  streak  along  fold  from  near  base  to  near  middle  ;  a  streak  in  disc 
from  about  \  to  § ;  a  small  dorsal  spot  before  middle  ;  apical  third  of  wing  more 


454  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 

or  less  broadly  streaked  with  leaden-grey  between  veins,  variable  in  extent : 
cilia  pale  ochreous-yellowish.  Hindwings  with  3  and  4  connate,  6  and  7  stalked. 
6  to  termen  ;  in  $  whitish-ochreous,  costa  suffused  with  grey,  with  submedian 
groove  and  expansible  pencil  of  long  whitish-ochreous  hairs  from  base  lying 
beneath  it ;  in  $  grey  ;  cilia  whitish-ochreous. 

Maskeliya,  Ceylon,  in  June,  from   September  to  November,  and  in   January  ; 
six  specimens  (Pole,  de  Mowbray). 
Tingentera  ephestris,  n.  sp. 

$.     16 — 18mm.     Head,   palpi,  and   antennae   ochreous-yellow,  face   paler; 
second  joint  of  palpi  dilated  with  rough  scales  towards  apex  above  and  beneath, 
with    a    dark  grey    spot    internally,  terminal    joint    very   short,    projecting. 
Thorax  ochreous-yellow  spotted  with  dark  fuscous.     Abdomen  whitish-ochreous 
tinged   with   grey.     Legs  yellowish,   spotted  with  dark    grey,    posterior   tibiae 
above   with   expansible  yellow  median   and   apical  scales   tipped   with   black. 
Forewings    elongate,   narrow,    costa   gently    arched,  apex    tolerably   pointed, 
termen  very  obliquely  rounded  ;  4  and  5  stalked,  7  and  8  stalked,  7  to  costa ; 
orange  ;  a  blackish  dot  on  base  of  costa ;  a  fascia  near  base  composed  of  two 
irregular  dark  fuscous  lines  mixed  with  leaden-metallic  coincident  at  extremities; 
a  similar  irregular   transverse  line  at  \y  closely   followed   by  a  moderate  dark 
fuscous  fascia,  narrowed  on  costa  and  dilated  on  dorsum  ;  a  round  dark  fuscous 
dot  mixed  with  leaden-metallic  in  middle  of  disc  ;  a  moderate  inwards-curved 
fascia   of  fuscous  suffusion  from   about  f  of   costa   to    tornus,   marked    with  a 
strongly  inwards-oblique  leaden-metallic  streak  from  costa,  a  dot  below  middle, 
and  a  longitudinal   mark  on   tornus  ;  three   similar  longitudinal   leaden-metallic 
marks  on  termen,  and  one  on  costa  before  apex,  more  or  less  surrounded  with 
fuscous   suffusion :    cilia   fuscous,   basal   half   orange   except    towards   tornus. 
Hindwings    with  3   and  4  connate,  6    and  7    stalked,  6  to    termen  ;  rather   dark 
grey  ;  a  small  whitish-ochreous  patch  at  tornus,  above  which  is  a  hyaline  groove 
containing  a  pencil  of  whitish-ochreous  hairs  ;  cilia  grey.  » 

Maskeliya,  Ceylon,  in  February  ;  two  specimens  (Pole). 
Tingentera  molybdantlia,  n.  sp. 

£.  14  mm.  Head  dark  bronzy-fuscous,  face  and  side  tufts  yellowish-tinged. 
Palpi  ochreous-yellowish  mixed  with  dark  grey,  second  joint  broadly  dilated  with 
long  projecting  ochreous-yellow  scales  beneath, terminal  joint  minute, concealed. 
Antennae  dark  fuscous,  basal  joint  with  slight  anterior  scale-projection. 
Thorax  dark  bronzy-fuscous.  (Abdomen  broken.)  Legs  dark  fuscous,  ringed 
with  ochreous-yellowish,  all  femora  suffused  with  metallic  grey,  posterior  tibia? 
with  bright  leaden-metallic  bands  before  and  beyond  middle,  with  expanded 
scales  at  origin  of  spurs.  Forewings  elongate,  rather  narrow,  costa  moderately 
arched,  apex  round-pointed,  termen  very  obliquely  rounded  ;  2  remote,  3  and  4 
connate,  7  and  8  stalked,  7  to  costa  ;  dark  fuscous  sprinkled  with  black,  with 
scattered  ochreous  hair-scales  ;  thick  bluish-leaden-metallic  subcostal  and 
narrower  submedian  streaks  from  base  to  ^ ;  an  almost  straight  double 
antemedian   fascia,  first  half   narrow,  yellow-ochreous,  edged  posteriorly  with 
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dark  fuscous,  second  half  broader,  bright  bluish-leaden-metallic  ;  some  irregular 
leaden-metallic  spots  in  disc  about  £  and  round  posterior  third  of  costa  and 
termen,  round  apex  confluent  into  a  streak :  cilia  rather  dark  fuscous,  towards 
base  mixed  with  ochreous.  Hindwings  with  3  and  4  connate,  6  and  7  stalked, 
6  to  termen  ;  dark  fuscous  ;  a  short  subdorsal  groove  from  base,  containing  aD 
expansible  pencil  of  whitish-ochreous  hairs  ;  cilia  rather  dark  fuscous. 

Pattipola  (6,200  feet),  Ceylon,  in  September  ;  one  specimen  (Fletcher). 

Tingentera  meryntis,  n.  sp. 

$$.  17 — 19  mm.  Head  light  yellowish,  crown  suffused  with  prismatic 
bronzy-fuscous  except  on  sides.  Palpi  alike  in  both  sexes,  ochreous-yellow,  an- 
terior edge  of  terminal  joint  dark  fuscous.  Antenna?  yellowish,  ringed  and  on 
apical  half  suffused  with  fuscous,  in  $  above  basal  joint  with  a  short  streak  of 
shining  fuscous  inwardly  projecting  scales  above.  Thorax  shining  bronzy-fuscous. 
Abdomen  fuscous,  apex  suffused  with  ochreous-yellow.  Legs  ochreous-yellow 
banded  with  dark  fuscous,  posterior  tibiae  clothed  with  fine  loose  hairs 
Forewings  elongate,  narrow,  costa  gently  arched,  apex  round-pointed,  termen 
extremely  obliquely  rounded ;  2  remote,  7  and  8  stalked,  7  to  termen ; 
bronzy-fuscous  with  bluish-leaden  reflections  ;  basal  third  irregularly  streaked 
longitudinally  with  yellowish,  with  dark  shining  purplish-fuscous  costal  and 
purple-blackish  subcostal  streaks,  and  lines  of  blackish  scales  between  the 
yellowish  streaks  ;  a  slender  oblique  pale  yellowish  median  fascia,  yellower 
posteriorly  ;  posterior  half  of  wing  streaked  with  ochreous-yellowish  on  veins, 
interspaces  shining  leaden-metallic  :  cilia  pale  yellowish,  outer  half  light  shining 
bronzy-fuscous.  Hindwings  with  3  and  4  connate,  6  and  7  stalked,  6  to 
termen  ;  grey,  in  $  broadly  suffused  with  whitish -ochreous-yellowish  in  disc, 
with  submedian  groove  containing  expansible  pencil  of  long  pale  yellowish 
hairs  ;  cilia  whitish-ochreous-yellowish. 

Nilgiri  Hills  (6,000  feet),  in  May  ;  nine  specimens  (Andrewes). 

Autosticha,  Meyr. 

I  have  recognised  that  this  genus,  based  on  a  Hawaiian  species,  is  identical 
with  Epicania,  Meyr,  and  the  latter  name  is  therefore  superseded.  I  have 
described  three  species  from  Ceylon,  and  if  I  have  correctly  identified  Gelechia 
affixella,  Walk.,  632,  and  Gelechia  strenuella,  Walk.,  632,  they  also  belong  to  this 
genus,  but  the  condition  of  the  original  types  leaves  some  uncertainty.  I  now 
add  eleven  more  ;  but  it  seems  desirable  to  repeat  that  considerable  care  is 
requisite  in  identifying  the  more  obscure  and  similar  species.  The  larvae  of 
several  are  known,  and  all  feed  in  the  same  way  in  galleries  on  lichens. 

Autosticha  aureolata,  n.  sp. 

£ .  14 — 15  mm.  Head  orange,  centre  of  crown  suffused  with  fuscous.  Palpi 
orange -yellowish,  anterior  edge  suffused  with  dark  fuscous  throughout.  An- 
tennae dark  fuscous,  with  whorls  of  long  cilia  (3).  Thorax  purplish-fuscous 
irrorated  with  dark  fuscous,  sides  of  posterior  extremity  yellowish.  Abdomen 
yellowish-fuscous,  segmental  margins  darker  fuscous.  Forewings  elongate,  costa 
gently  arched,  apex   obtuse,  termen   nearly   straight,  oblique  ;  purplish-fuscous 
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irrorated  with  dark  fuscous,  more  or  less  mixed  with  ochreous- brownish  ; 
astigmata  very  indistinct,  dark  fuscous,  plical  almost  beneath  first  discal  ;  cilia 
fuscous,  base  irrorated  with  dark  fuscous.     Hindwings  dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  December  and  May  ;  two  specimens  (Pole").  The  long 
antennal  ciliations  are  a  peculiar  feature,  but  the  other  structure  is  quite  as 
usual. 

Autosticha  binaria,  n,  sp. 

ft.  13  mm.  Head  orange,  centre  of  crown  suffused  with  fuscous.  Palpi 
orange-yellowish,  anterior  edge  of  terminal  joint  dark  fuscous.  Antennae  dark 
fuscous,  simple.  Thorax  dark  fuscous,  apex  of  patagia  and  two  posterior  marks 
dull  orange.  Abdomen  dark  fuscous,  basal  hair-tufts  orange.  Forewings 
elongate,  costa  slightly  arched,  apex  obtuse,  termen  slightly  rounded,  oblique  ; 
purplish-fuscous  suffusedly  irrorated  with  dark  fuscous  :  cilia  fuscous  mixed 
with  dark  fuscous.     Hindwings  blackish  ;  cilia  dark  fuscous. 

Maskeliya,  Ceylon,  in   April  ;  one   specimen   (Green).    Extremely   like  the 
preceding,  but  the  antennal  difference  is  conclusive. 
Autosticha  naulychna,  n.  sp. 

$9.  15 — 16  mm.  Head  and  thorax  orange-yellow.  Palpi  deep  yellow,  apex 
of  second  joint  with  indistinct  fuscous  ring.  Antennas  yellowish  ringed  with  dark 
fuscous.  Abdomen  dark  grey.  Forewings  elongate,  costa  gently  arched,  apex 
obtuse,  termen  slightly  rounded,  oblique  ;  rather  dark  purplish-grey  :  an 
orange-yellow  basal  patch,  outer  edge  running  from  J  of  costa  to  }  of  dorsum, 
extreme  costal  edge  dark  fuscous  ;  a  small  round  yellow-whitish  spot  in  disc  at 
f  :  cilia  purplish-grey.     Hindwings  and  cilia  rather  dark  grey. 

Newera  Eliya  and  Pattipola,  Ceylon,  in  October  ;  two  specimens  (Alston, 
Pole). 

Autosticha  calceata,  n.  sp. 

£9-  11 — 15  mm-  Head  white,  more  or  less  sprinkled  with  grey.  Palpi 
white,  lower  half  and  a  subapical  ring  of  second  joint,  and  two  rings  of 
terminal  joint  fuscous  irrorated  with  black.  Antennae  grey.  Thorax  white, 
more  or  less  sprinkled  with  fuscous,  with  a  few  black  specks.  Abdomen 
whitish  sprinkled  with  pale  fuscous.  Forewings  elongate,  rather  narrow,  costa 
moderately  arched,  apex  round-pointed,  termen  very  obliquely  rounded  ; 
white,  sometimes  partially  fuscous-tinged,  more  or  less  sprinkled  with  fuscous 
and  a  few  blackish  scales  ;  small  blackish  spots  on  costa  at  base,  £,  and  middle, 
and  an  almost  marginal  series  extending  round  posterior  part  of  costa  and 
termen  to  dorsum  before  tornus  ;  stigmata  large,  blackish,  plical  obliquely 
beyond  first  discal  ;  additional  blackish  dots  beneath  costa  near  base,  and 
between  median  costal  and  second  discal  stigma  :  cilia  pale  whitish-ochreous> 
base  with  a  few  blackish  specks.  Hindwings  pale  grey  ;  cilia  ochreous-whitish. 
Maskeliya,  Ceylon,  in  January,  April,  and  June  ;  three  specimens  (Pole). 
Autosticha  pelwa,  n.  sp. 

$.  10 — 11  mm.    Head  and  thorax  deep  ochreous-yellow,  shoulders  and  a  dot 
on   each  side  of  posterior,  extremity   of   thorax  black.    Palpi  ochreous-yellow, 


INDIAN  MICRO-LEPIDOPTERA.  457 

second  joint  more  or  less  irrorated  with  blackish,  with  a  black  suDapical  ring, 
terminal  joint  with  a  black  median  band.  Antennae  fuscous,  obscurely  paler- 
ringed.  Abdomen  grey,  apex  ochreous-whitish.  Forewings  elongate,  narrow, 
costa  moderately  arched,  apex  round-pointed,  termen  extremely  obliquely 
rounded  ;  deep  ochreous  yellow,  with  a  few  scattered  black  scales  ;  small 
blackish  dots  at  base  of  costa  and  dorsum  ;  elongate  blackish  spots  on  costa 
about  i  and  middle  ;  stigmata  large,  blackish,  plical  rather  obliquely  before 
first  discal,  preceded  by  more  or  less  black  suffusion  on  fold  ;  an  almost 
marginal  row  of  blackish  dots  round  posterior  part  of  costa  and  termen  to 
dorsum  before  tornus  :  cilia  ochreous-yellow,  basal  half  with  a  few  blackish 
specks.     Hindwings  grey  ;  cilia  pale  grey. 

Maskeliya,  Ceylon,  in  March  and  April  ;  three  specimens  (Pole). 

Autosticha  aspasta,  n.  sp. 

$Q.  14 — 16  mm.  Head  and  thorax  deep  ochreous-yellow.  Palpi  ochreous- 
yellow,  a  subapical  ring  of  second  joint  and  median  band  of  terminal  joint  dark 
fuscous.  Antennae  ochreous-yellow  spotted  with  fuscous  Abdomen  greyish- 
ochreous,  margins  of  segments  grey,  apex  whitish-ochreous.  Forewings 
elongate,  costa  moderately  arched,  apex  round-pointed,  termen  faintly  sinuate, 
rather  strongly  oblique  ;  clear  deep  ochreous-yellow  ;  blackish  dots  on  base  of 
costa  and  dorsum  ;  stigmata  large,  black,  plical  rather  obliquely  before  first 
discal  ;  an  almost  marginal  row  of  large  black  dots  along  posterior  third  of 
costa  and  termen  to  dorsum  before  tornus :  cilia  ochreous-yellow.  Hindwings 
grey  ;  cilia  light  grey,  round  apex  tinged  with  yellow-whitish  on  outer  half. 

Maskeliya,  Ceylon,  in  August  ;  two  specimens  (de  Mowbray,  Pole). 

Autosticha  demetrias,  n.  sp. 

$  9  •  13 — 16  mm.  Head  and  thorax  ochreous-yellow  or  yellow-ochreous, 
sometimes  tinged  with  fuscous  or  sprinkled  with  dark  fuscous  above.  Palpi 
ochreous-yellowish,  second  joint  more  or  less  suffused  with  dark  fuscous, 
sometimes  on  subapical  ring  only,  terminal  joint  with  dark  fuscous  median  band 
Antennae  yellowish  ringed  with  fuscous.  Abdomen  grey,  segmental  margins 
whitish-ochreous.  Forewings  elongate,  costa  moderately  arched,  apex  obtuse, 
termen  faintly  sinuate,  oblique ;  deep  ochreous-yellow  or  yellow-ochreous, 
with  some  scattered  blackish  scales,  sometimes  considerably  mixed  and  suffused 
with  brown  ;  a  blackish  dot  on  base  of  costa  ;  stigmata  moderate,  blackish,  pli- 
cal somewhat  obliquely  before  first  discal ;  a  short  rather  inwardly  oblique  black- 
ish streak  from  dorsum  beneath  second  discal ;  an  almost  marginal  row  of 
blackish  dots,  sometimes  rather  large,  along  posterior  half  of  costa  and  termen  : 
cilia  ochreous-yellow,  sometimes  with  some  dark  fuscous  specks  on  basal  half. 
Hindwings  grey,  varying  in  intensity ;  cilia  whitish-grey,  sometimes  yellow- 
ish-tinged, with  darker  subbasal  shade. 

Maskeliya,  Ceylon,  from  October  to  April  ;  twelve  specimens  (Pole,  AlstonX 

Autosticha  proty pa,  n.  sp. 

$  9  •     17 — 20  mm.     Head  and  thorax  varying  from  deep  ochreous-yellowish 
to  brownish.     Palpi  ochreous-yellowish,  second  joint  more  or   less  irrorated  and 
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suffused  with  dark  fuscous,  terminal  joint  with  anterior  edge  or  a  median  band 
more  or  less  dark  fuscous,  variable  in  development.  Antennae  yellow-ochreous 
ringed  with  fuscous .  Abdomen  ochreous,  sides  and  segmental  margins  greyish. 
Forewings  elongate,  costa  gently  arched,  apex  obtuse,  termen  slightly  rounded, 
oblique  ;  deep  yellow-ochreous  or  light  ochreous-brownish,  sometimes  sprinkled 
with  dark  fuscous  ;  a  blackish  dot  on  base  of  costa  ;  stigmata  rather  small, 
blackish,  plical  almost  beneath  first  discal  ;  a  short  inwardly  oblique  streak  of 
fuscous  suffusion  from  dorsum  just  beyond  second  discal  ;  an  almost  marginal 
row  of  rather  small  blackish  dots  along  posterior  half  of  costa  and  termen  to 
dorsum  before  tornus  :  cilia  ochreous-yellowish,  basal  half  deep  ochreous- 
yellow,  sometimes  sprinkled  with  dark  fuscous  specks.  Hindwings  grey, 
variable  in  intensity,  darker  in  9  ;  cilia  whitish-yellowish  with  two  faint 
greyish  shades. 

Maskeliya,  Peradeniya,  and  Maturatta,  Ceylon,  in  September  and  from 
January  to  April  (Pole,  Green).  Larva  feeding  in  galleries  of  silk  and  refuse 
on  lichens  on  mossy  rocks  (Green). 

Autosticha  tetrapeda,  n.  sp. 

$.  13  mm.  Head  and  thorax  pale  brownish-ochreous.  Palpi  whitish- 
ochreous,  second  joint  and  middle  of  terminal  joint  tinged  with  brownish. 
Antennae  whitish-ochreous  ringed  with  fuscous,  towards  apex  suffused  with 
dark  fuscous.  Abdomen  whitish-ochreous.  Forewings  elongate,  costa  gently 
arched,  apex  obtuse,  termen  obliquely  rounded  ;  pale  brownish-ochreous, 
sprinkled  with  fuscous  ;  blackish  dots  on  base  of  costa  and  dorsum  ;  stigmata 
large,  blackish,  plical  beneath  first  discal  ;  a  similar  blackish  spot  on  dorsum 
beneath  second  discal  ;  an  almost  marginal  row  of  blackish  dots  along  posterior 
part  of  costa  and  termen  :  cilia  whitish-ochreous,  basal  half  sprinkled  with 
fuscous.  Hindwings  light  grey,  paler  and  thinly  scaled  towards  base  ;  cilia 
whitish-ochreous. 

Palni  Hills  ;  one  specimen  (Campbell"). 

Autosticha  demotica,  n.  sp. 

$$.  13-18  mm.  Head  and  thorax  light  fuscous.  Palpi  fuscous,  apex  of 
second  joint  ochreous- whitish,  terminal  joint  as  long  as  second,  ochreous- 
whitish,  more  or  less  suffusedly  banded  with  fuscous  in  middle.  Antennae 
whitish-ochreous  obscurely  ringed  with  fuscous.  Abdomen  light  greyish- 
ochreous.  Forewings  elongate,  costa  moderately  arched,  apex  obtuse,  termen 
obliquely  rounded  ;  light  fuscous  or  greyish-ochreous  ;  a  dark  fuscous 
dot  on  base  of  costa  ;  stigmata  very  small,  dark  fuscous,  discal  stigmata 
approximated,  separated  by  |  of  wing,  plical  beneath  first  discal  ;  an  almost 
marginal  series  of  indistinct  dark  fuscous  dots  along  posterior  part  of  costa  and 
tornus  :  cilia  whitish-ochreous.     Hindwings  grey  ;  cilia  pale  ochreous-greyish. 

Peradeniya,  Madulsima,  and  Ambulangoda,  Ceylon,  in  February,  April,  June, 
and  August ;  five  specimens  (Green,  Vaughan,  Pole).  Very  similar  to  A.  stre- 
nuella,  but  broader-winged,  and  discal  stigmata  obviously  closer  together. 
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Autosticha  phaulodes,  n.  sp. 

£9-  12 — 15  mm.  Head  and  thorax  brownish-ochreous  sprinkled  with 
dark  fuscous.  Palpi  whitish-ochreous,  second  joint  irrorated  with  dark  fuscous, 
terminal  joint  as  long  as  second,  with  dark  fuscous  median  band.  Antennae 
fuscous,  obscurely  pale-ringed.  Abdomen  fuscous,  apex  whitish-ochreous. 
Forewings  elongate,  costa  gently  arched  apex  obtuse,  termen  slightly  rounded, 
oblique  ;  brownish-ochreous,  irrorated  with  fuscous  and  dark  fuscous  ;  stigmata 
moderate  or  large,  dark  fuscous,  plical  somewhat  before  first  discal ;  a  small 
praetornal  spot  of  dark  fuscous  suffusion  ;  an  almost  marginal  series  of  dark 
fuscous  dots  along  posterior  portion  of  costa  and  termen :  cilia  very  pale 
greyish-ochreous,  basal  half  light  brownish-ochreous,  with  some  basal  dots  and 
a  median  line  of  scattered  dark  fuscous  specks.  Hindwings  grey  ;  cilia 
ochreous-grey- whitish. 

Madulsima,  Ceylon,  in  April  and  May  ;  nine  specimens  (Vaughan).  Hitherto 
confused  with  chernetis,  and  included  under  it  in  my  description :  smaller  than 
chernetis,  forewings  narrower  and  termen  more  oblique,  yet  broader  and  less 
oblique  than  in  authccma ;  duller  and  more  uniformly  coloured  than  either, 
with  plical  stigma  rather  before  first  discal  instead  of  beneath  it :  basal  half  of 
cilia  not  yellowish-tinged  as  in  both  these. 

Autosticha  chernetis,  Meyr. 

As  indicated  above,  my  description  of  this  species  includes  phaulodes  as  well ; 
T  restrict  the  name  to  the  species  bred  by  Mr.  Green  from  larva?  found  at 
Peradeniya,  with  habits  as  described.  The  description  as  published  only  needs 
to  be  altered  in  the  following  particulars,  viz. : — 

$$.     16 — 17   mm.     Forewings   with   discal  stigmata  large,  plical  beneath 
first  discal.    Bred  in  February  and  March. 

Apethistis,  n.  g. 

Head  with  appressed  scales,  side-tufts  somewhat  raised  ;  ocelli  absent ; 
tongue  developed.  Antennas  ±,  in  g  serrulate,  shortly  ciliated,  basal  joint 
moderate,  without  pecten.  Labial  palpi  long,  recurved,  second  joint  with 
appressed  scales,  terminal  joint  nearly  or  quite  as  long  as  second,  slender,  acute. 
Maxillary  palpi  rudimentary.  Posterior  tibiae  clothed  with  rough  scales. 
Forewings  with  lb  furcate,  2  and  3  stalked  from  angle,  7  and  8  stalked,  7  to 
termen,  11  from  middle.  Hindwings  1,  trapezoidal,  termen  sinuate,  cilia  f  — 1  ; 
3  and  4  connate,  5  approximated,  6  and  7  stalked. 

Type  A.  metoeca,  Meyr.  Closely  allied  to  the  preceding  genus,  from 
which  it  only  differs  in  the  presence  of  vein  8  of  forewings.  To  this  genus  is 
also  referable  Gelechia  alienella,  Walk.  634. 

Apethistis  carphocles,  n.  sp. 

$  $.  15 — 16  mm.  Head  pale  ocbreous-yellowish,  sides  deeper.  Palpi  light 
ochreous-yellowish,  second  joint  sprinkled  and  lower  half  suffused  with  fuscous. 
Antennae  light  yellowish,  obscurely  ringed  with  fuscous.  Thorax  ochreous-yellow- 
ish, sprinkled  with  fuscous.  Abdomen  light  ochreous-yellowish.  Forewings 
elongate,  costa  moderately  arched  apex  obtuse,  termen  sinuate,  oblique  ; 
30 
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whitish-ochreous-yellowish,  irregularly  sprinkled  with  deeper  ochreous-yellow 
scales  tipped  with  dark  fuscous  :  blackish  dots  at  base  of  costa  and  dorsum,  and 
a  short  blackish  dash  beneath  costa  near  base  ;  stigmata  blackish,  plical  rather 
obliquely  before  first  discal,  both  moderate,  second  discal  large,  round  ;  patches 
of  fuscous  suffusion  irrorated  with  blackish  towards  costa  about  £  and  beneath 
second  discal  stigma,  varying  much  in  development  ;  a  blackish  dot  on  dorsum 
before  tornus  ;  an  almost  marginal  series  of  undefined  blackish  dots  along 
posterior  part  of  costa  and  termen,  not  reaching  tornus  :  cilia  whitish-ochreous- 
yellowish,  deeper  on  basal  half,  sometimes  sprinkled  with  fuscous.  Hindwings 
grey  ;  cilia  whitish-yellowish,  in  9  greyish-tinged,  with  grey  subbasal  shade. 
Khasi  Hills,  from  July  to  September  ;  eleven  specimens. 
Apethistis  metoeca,  n.  sp. 

<J  $  14 — 16  mm.  Head  ochreous- whitish  sprinkled  with  dark  fuscous,  centre 
of  crown  tinged  with  fuscous.  Palpi  ochreous-whitish,  somewhat  sprinkled 
with  dark  fuscous,  second  joint  suffused  with  dark  fuscous  except  apex. 
Antennas  light  fuscous.  Thorax  fuscous,  paler-sprinkled.  Abdomen  fuscous, 
segmental  margins  whitish-ochreous.  Forewings  elongate,  rather  narrow,  costa 
moderately  arched,  apex  round-pointed,  termen  somewhat  sinuate,  rather 
strongly  oblique  ;  fuscous,  irregularly  sprinkled  with  paler  and  dark  fuscous, 
appearing  grey  ;  costa  anteriorly  suffusedly  irrorated  with  dark  fuscous,  with  a 
short  dark  fuscous  dash  beneath  costa  near  base  ;  stigmata  moderate,  dark 
fuscous,  plical  obliquely  before  first  discal ;  a  streak  of  fuscous  suffusion 
irrorated  with  dark  fuscous  from  f  of  costa  to  above  second  discal  stigma  ; 
a  spot  of  dark  fuscous  suffusion  on  dorsum  before  tornus  ;  an  almost  marginal 
series  of  undefined  dark  fuscous  dots  along  posterior  fourth  of  costa  and  termen  : 
cilia  pale  greyish-ochreous,  somewhat  sprinkled  with  fuscous.  Hindwings  grey  ; 
cilia  light  grey. 

Maskeliya,  Ceylon,  from  January  to  August  ;  twelve  specimens  (Pole).  Very 
like  alienella,  but  is  a  grey  species,  whilst  alienella  is  brownish-ocbreous  in 
general  colouring. 
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FURTHER  NOTES  ON  BIRDS  OF  THE  PROVINCES  OF 

KASHMIR  AND  JAMMU  AND  ADJACENT 

DISTRICTS. 

BY 

Colonel  A.  E.  Wakd. 
(Continued  from  page  949  of  Volume  XVII.) 
The    first    part   of   this   list   was   published    in  April  1906  and  included  the 
results  of  investigations  up  to  1906.     Since  then  the  results  of  expeditions  into 
Ladak,  Kistwar  and  Badrawar  have  been  tabulated.     Where   any  fresh  inform- 
ation was  gathered  I  propose  to  enter  it  shortly  in  these  notes. 
Okder  Passekes.    Fam.  Corvid^e.— Crows,  &c. 
(28).     Nucifraga     multipunctata. —  The     Larger-spotted     Nutcracker.      The 
young  of  this  bird  were  hatched  out  on  April  29th,  it  is  probable  that  this  bird 
has  two  clutches  during  the  summer. 

Fam.  Crateropodid^e. — Laughing  Thrushes. 
(259).     Leptopcecile   sophice. — Stoliczka's   Warbler-Tit.     In     the    summer   of 
1906  my  collector  secured  a  specimen  in  the   Nubra   valley.     Other  specimens 
I  have  are  from  Turkestan. 

Fam.  Regulid/E. — Gold  Crests. 
(358).  Regulus  cristatus. — The  Goldcrest.  The  eggs  were  taken  in  the 
Liddar  valley  by  Col.  K.  Buchanan's  collector  in  May  and  by  my  men  on  June 
19th,  July  2nd  and  July  6th  ;  the  clutch  consists  of  4  eggs,  white  spotted  with 
red  at  the  thick  end,  less  so  towards  the  thinner.  On  one  occasion  the  male, 
female  and  nest  were  secured,  on  others  the  male  or  female.  That  taken  on 
June  19th  was  watched  whilst  being  built. 

Fam.  SylviidjE. — Warblers. 
(401).     Sylvia  althcea. — Hume's    Lesser  White-throated    Warbler.     The  eggs 
of  this   Warbler   were   taken  by   myself  in  Kashmir  at   8,000  feet  elevation  on 
May  27th   and  also  on  the  Ladak  Road   near  Kargil  in  1906,  by  my  collector, 
Mr.  C.  H.  Crump. 

(408).  Phylloscopm  indicus. — The  Olivaceous  Willow-Warbler.  The  eggs 
of  this  Warbler  were  taken  in  Ladak  at  11,500  feet  altitude  in  August  1906 
and  a  female  bird  was  shot  in  June  at  Bat-Kurbo,  Ladak  Road. 

(411).  Phylloscopm  negleetus. — The  Plain  Willow- Warbler.  Mr.  C.  H.  Crump 
(Collector)  secured  the  birds  and  eggs  (4)  on  May  28, 1906,  at  Kargil  and  again 
on  June  22nd. 

Fam.  Laniid/e. — Shrikes. 
(477).     Lanius  teplironotus. — The   Grey-backed   Shrike.   This  bird  breeds  in 
Poonch,  generally  in  May. 

Fam.  Oriolid^e. — Orioles. 
(519).     Oriolus  gallula. — The   European   Oriole.     Rattray   has    already  told 
us   about   this   Oriole   breeding   near   Murree,  and   in   the   summer   of    1906 
several  eggs  were  secured  in  Poonch  territory. 
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Fam.  STURNiDyE. — Starlings. 

(544).     Temenuchus  pagodarum. — The  Black-headed  Myna  occurs  in  Badarwa. 
Fam.  Muscicapid^.  —Flycatchers. 

(566).  Cyornis  hyperythrus. —  The  Rufuous-breasted  Blue  Flycatcher  was 
found  with  a  clutch  of  4  eggs  in  the  Liddar  valley,  Kashmir,  on  June  15, 
1907.  The  eggs  are  pale  brownish  white,  suffused  with  brownish  red.  This  is 
the  only  specimen  I  have  obtained  in  Kashmir. 

Fam.  Turdid;e. — Chats,  Thrushes,  &c. 

(618).  Saxicola  picata.— The  Pied  Chat  was  shot  by  Mr.  Crump  at  Kargil 
on  September  2nd,  1906. 

(621).  Saxicola pleschanha. — The  Siberian  Chat.  A  pair  of  these  birds  were 
observed  building  at  Kargil  on  May  28th.' 

(624).  Saxicola  cenanthe. — The  Wheat-ear  Chat.  A  single  specimen  was  shot 
in  the  Ward  wan  valley  in  September  1907. 

(626).  Saxicola  deserti. — The  Desert  Chat  was  found  in  Ladak  during  the 
summer  of  1906. 

(637).  Microcichla  scouleri. — The  Little  Forktail.  I  saw  several  of  these 
birds  in  1906  and  1907  in  Kashmir  and  took  the  nest  on  19th  June,  but  the  eggs 
were  hard  set,  they  were  dull  white  in  colour,  sparsely  spotted  with  reddish 
brown  at  the  thin  end,  more  so  at  the  thick,  and  measured  "85  by  *58  inches. 
The  nest  was  a  large  one,  measuring  \\  inches  high  and  3£  in  diameter. 

(639).  Ruticilla  frontalis. — The  Blue-fronted  Redstart.  The  eggs  of  this 
bird  (3  clutches)   were   obtained   on  the  5th  and  11th  August  at  11,000  feet  in 

Kashmir. 

(645).  Ruticilla  erythrogaster. — Giildenstadt's  Redstart.  All  efforts  to 
obtain  this  bird's  eggs  have  so  far  failed,  the  young  were  just  able  to  fly  in 
July  ;  as  I  said  before,  it  breeds  in  Ladak. 

(648).  Cyanecula  loolfi. — The  White-spotted  Blue-throat.  Crump  secured 
an  egg  for  me  at  Kalchar  on  the  Shyok  river,  Ladak,  on  August  11th,  and  also 
the  young  birds  ;  they  were  in  a  hole  in  a  small  tree. 

(654).  Ianthia  rufilata. — The  Red-flanked  Bush-Robin.  Amongst  the 
clutches  taken  in  1906-1907  one  set  was  almost  pure  white. 

We  have  still  much  to  learn  regarding  the  breeding  of  the  Chats  and  Red- 
starts, and  still  more  as  regards  the  Fringillkla.  Evidently  many  of  the 
finches  breed  very  late  in  the  season,  but  whether  they  all  have  two  broods  or 
not,  it  is  difficult  to  say  :  during  the  present  year  a  certain  amount  of  knowledge 
has  been  obtained. 

Fam.  Fringillid^. — Finches. 

(743).  Pycnorhampus  carneipes. — The  White-winged  Grosbeak.  In  March 
last  I  obtained  a  specimen  not  very  far  from  Srinagar  at  about  7,000  feet,  and 
several  from  Pyas,  Kishtwar,  in  July  and  August. 

(745).  Pyrrhula  aurantiaca. — The  Orange  Bullfinch.  At  last  the  nests  and 
eggs  (3)  have  been  obtained  by  my  collectors.  These  were  found  on  the 
Kolahoi  mountain  in  Kashmir  between  12,000  and    13,000  feet  in  a   bush.     The 
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nests  are  small  cups  of  dry  grasses  lined  with  the  hair  of  the  musk  deer  ;  the 
eggs  are  of  a  dull  white  marked  with  reddish  brown  in  small  streaks  and  spots 
chiefly  at  the  thicker  end.     The  dates  were  August  18th  and  21st. 

(754).  Propasser  thura. — The  White-browed  Rose-finch.  Three  clutches  of 
eggs  (4),  (3),  (4),  were  found  on  August  6th,  9th  and  10th,  very  high  up  in  the 
hills  where  the  Sind  and  Liddar  rivers  rise,  in  Kashmir.  The  nests  were  in 
bushes  and  in  the  creeping  juniper  plants,  they  were  composed  of  soft  grasses 
and  seedpods,  were  large  and  saucer  shaped.  The  eggs  are  devoid  of  gloss 
greenish  blue  in  colouring,  sparingly  spotted  at  the  thick  end  with  black.  One 
«lutch  is  very  pointed.  The  eggs  average  -85  x  "60  inches  ;  those  taken  by 
Mandelli  in  Nepal  were  said  to  be  marked  brownish  grey. 

(758).  Propasser  rhodochrons. — The  Pink-browed  Rose-finch.  The  eggs  of 
this  bird  are  not  often  taken  in  Kashmir,  but  in  August  7th  and  9th  the 
Srinagar  Museum  collectors  and  my  men  secured  clutches  of  (5),  (4),  (5)  and 
(4)  at  about  11,000  feet  altitude. 

(762).  Carpodacus  severtzovi. — Severtzoff' s  Rose-finch.  This  bird  was  found 
breeding  near  the  Pangong  Lake,  Ladak,  and  the  eggs  taken  on  June  21st  and 
July  2nd  ;  they  were  of  the  usual  greenish  blue  marked  with  black. 

(765).  Procarduelis  nepalensis. — The  Dark  Rose-finch.  I  have  two  specimens 
from  Kishtwar  shot  in  August. 

(768).  Callacanthis  burtoni. — The  Red-browed  Finch,  as  I  before  mentioned, 
breeds  in  Kashmir.  The  nest  was  very  small,  composed  almost  entirely 
of  the  spines  of  the  blue  pine,  and  was  in  a  big  fir  tree  ;  it  was  found  at  an 
altitude  of  9,000  feet  at  Kolahoi.  The  eggs  are  rather  a  blunt  oval  '88  x  '65 
inches  and  of  a  greenish  blue  marked  with  very  dark  brown  spots  at  the  thick 
end.  A  second  nest  was  being  built,  but  apparently  was  forsaken  by  the  birds; 
this  also  was  in  a  large  fir. 

(770).  Acanthus  brevirostris. — The  Eastern  Twite  breeds  in  Ladak  :  clutches 
of  3  were  found  at  Tankse,  July  6th,  at  Khardong,  Ladak,  on  July  27th  and 
28th,  and  a  clutch  on  July  29th.     All  these  were  in  bushes. 

(771).  Motopoma  pusilla. — The  Gold-fronted  Finch  was  breeding  in  Kashmir 
in  May,  as  I  have  the  eggs  taken  in  July  in  Swin,  it  probably  has  two  clutches 
yearly. 

(785).  Monlifringilla  adamsi. — Adam's  Mountain-Finch.  On  June  5th,  1906, 
I  got  3  eggs  on  the  Fotula,  Ladak  Road,  and  young  birds  just  leaving  the  nest 
at  14,000  feet  on  Aug.  20th,  1906  ;  this  also  points  to  two  clutches  yearly. 

(788)  Fringillauda  brandti. — Brandt's  Mountain-Finch  was  obtained  in  June 
and  July  1906  in  Ladak  up  to  16,000  feet,  but  I  have  again  been  unsuccessful 
in  finding  eggs  or  nestlings. 

(789).  Emberiza  schicnielus. — The  Reed-bunting.  On  September  30,  1906, 
I  shot  this  bird  near  Srinagar. 

(790).     Emberiza  fucata. — The    Grey-headed  Bunting  was  found  in  Badarwa. 

(796).  Emberiza  hortulana.—ThQ  Ortolan  Bunting.  Mr,  S.  Baker  kindly 
identified  a  specimen  for  me  which  was  collected  in  March  1907  near  Srinagar. 
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(803).  Emberiza  melanicterus. — The  Crested  Bunting.  I  have  this  bird  from 
Badarwa,  dated  May  10,  1907. 

Order  Accipitres..   Fam.  Falconidce. —Eagles,  &c. 

(1205).  Aquila  maculata— The  Large  Spotted  Eagle  was  observed  by  Mr.  C. 
H.  Donald  in  Badarwa. 

(1256).     Falco   barbarus.— The   Barbury   Falcon.      The  occurrence   of   this 
falcon  was  kindly  noted  for  me  by  Mr.  C.  H.  Donald  who  saw  it  in  Badarwa. 
Order  Liniicol^e.    Fam.  Charardriid/e, — Waders. 

(1453).  Ibklorhynchw  struthersi. — The  Ibis-bill.  I  mentioned  finding  the 
young  birds.  Col.  Buchanan  took  3  eggs  in  May  1907  on  the  same  island  where 
the  young  birds  were  in  1906. 

(1464).  Totanus  calidris.— The  Redshank  breeds  near  Shushal  in  Ladak 
where  Crump  took  clutches  of  (4),  (4)  and  (3)  towards  the  end  of  June. 

On  March  8,  1907,  I  secured  a  specimen  of  Ampelis  garrulus,  the  Waxwing, 
in  Dachjam  ravine,  Kashmir,  at  about  7,000  feet.  Amongst  eggs  of  the 
Warblers  which  have  only  lately  arrived  from  Kishtwar,  I  hope  to  have  some- 
thing to  communicate  hereafter  ;  at  present  I  prefer  to  get  other  opinions  as  to 
the  identity  of  the  birds. 
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A  SUB-DIVISION  OF  THE  OLD  GENUS  NESOKIA, 
WITH  DESCRIPTIONS  OF  THREE  NEW  MEMBERS 
OF  THE  GROUP,  AND  OF  A  MUS  FROM  THE 
ANDAMANS. 

BY 

Oldfield  Thomas. 

(From  "  The  Annals  and  Magazine  of  Natural  History''''  (7)  xx,  p.  202.) 

The  genus  Nesolcia  contains  three  such  very  distinct  and  natural  groups  that 
in  accordance  with  modern  ideas  they  should  be  recognized  as  distinct  genera. 
Their  respective  characters  have  already  been  described  by  Anderson,  Blanford 
and  myself,  but  the  most  tangible  may  be  briefly  recapitulated  as  follows : — 

I.  Nesokia,  Gray,  Ann.  &  Mag.  N.  H.  x.,  p.  264  (1842). 

Type  Arvicola  indica*  Gray  &  Hardwicke.    (Nesokia  Hardwichei,  auctorum). 
Skull  short  and  broad.     Palatal  foramina  short.     Molars  laminate,  least  mus- 
like. 

Mammte  2-2=8. 

II.  GuNOMYSf,  gen.  nov. 

Type. — Arvicola  bengalensis.  Gray  &  Hardwicke.     (Nesohia  bengalensis,r auct.) 
Skull  broad.     Palatal  foramina  long. 
Mammae  irregular,  14-18  in  number. 

III.  Bandicota,  Gray,  Ann.  &  Mag.  N.  H.  (4)  xii,  p.  418  (1873). 
Type,  "Bandicota  gigantea  ",  i.e.,  B.  bandicota,  Bechst. 

Skull  comparatively  long  and  narrow.  Palatal  foramina  long.  Molars  most 
7Mws-like. 

Mammae  3-3=12. 

These  three  genera  are  specialized  in  the  order  given,  Nesohia  being  the 
most  extreme  and  the  farthest  from  Mus,  both  in  skull,  tooth-structure,  and 
external  characters,  and  Bandicota  the  nearest,  while  Gunomys  is  intermediate 
between  the  other  two. 

[Nesokia  suilla,  sp.  n.  being  found  in  Egypt  we  have  omitted  Mr.  Thomas' 
desciiption. — Eds.] 

Gunomys  varius,  sp.  n. 

The  Malay  representative  of  G.  bengalensis. 

Size  decidedly  larger  than  in  G.  bengalensis.  Fur  very  coarse  and  harsh 
though  not  to  be  called  spiny  ;  freely  mixed  with  longer  piles  attaining  3—4  cm., 
in  length.  General  colour  above  coarsely  mixed  black  and  cream-buff,  without 
the  brown  tints  of  G.  bengalensis.  Individually  the  ordinary  hairs  are  slaty  at 
base,  black  at  tip,  with  a  broad  cream- buff  subterminal  band  ;  the  longer  piles 
black  a  few  of  them  white.  Under  surface  dull  grizzled  greyish,  the  slaty-grey 
bases    of   the    hairs   more   conspicuous  than  their  dull  w  tish  tips.     Head  and 

*  Beohstein's  Mus  indicus  being  now  removed,  as  a  Bandicota,  from  the  genus  Nesokia,  the 
specific  term  given  by  Gray  and  Hardwicke  again  becomes  tenable  for  the  animal  usually 
known  as  Nesokia  Hardwickei.   The  same  specimen  (B.  M.  No.  99a)  is  the  type  of  both  names. 

t  yov'vof,  fruitful,  prolific. 
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dorsal  line  particularly  heavily  pencilled  with  black.  Ears  brown.  Hands  and 
feet  brown  on  the  middle  of  the  metapodials,  whitish  laterally  and  on  the  digits. 
Tail  well  clothed  with  coarse,  hairs  2 — 3mm.  in  length  ;  dark  brown  above, 
rather  paler  below. 

Skull  similar  in  general  characters  to  that  of  G.  bengalensis,  but  larger  and 
heavier  throughout. 

Dimensions  of  the  type  (measured  in  the  flesh)  : — 

Head  and  body  266  mm  ;  tail  197  ;  hind  foot  40  ;  ear  19. 

Skull  ;  condylo-basal  length  48  ;  basilar  length  43  ;  greatest  breadth  26 — 7  ; 
nasals  16  x  5*2  ;  interorbital  breadth  6*5  ;  frontal  height*  15*5  ;  palatilar  length 
25*5  ;  diastema  16*3  ;  palatal  foramina  10  x  2-6  ;  length  of  upper  molar  series 
(crowns)  7-3,  (alveoli)  8*5. 

Habitat. — Georgetown,  Pinang,  Malay  Peninsula. 

Type.— Adult  male.  B.  M.  No.  98.8.3.3.  Collected  8th  April  1898,  and  pre- 
sented by  Capt.  S.  S.  Flower. 

This  is  the  "  Mus  setifer  Horsfield,"  of  Dr.  Cantor's  "  List  of  Malayan  Mam- 
mals,'^ a  specimen  collected  by  him  in  Pinang  having  been  received  with  the 
Indian  Museum  collections  in  1879. 

G.  varius  is  distinguishable  from  G.  bengalemis  by  its  coarse  fur,  variegated 
colour,  and  comparatively  large  size. 

GUNOMYS   VARILLUS,  sp.  n. 

Like  G.  varius,  but  very  much  smaller. 

Size  very  small,  scarcely  equalling  the  smallest  S.  Indian  species  of  the  genus. 
Fur  coarse  ;  longer  piles  almost  confined  to  the  posterior  back.  General  colour 
above  about  as  in  G.  varius,  or  rather  more  buffy,  but  the  mixture  is  finer,  not 
so  coarsely  variegated.  Under  surface  dull  greyish,  the  hairs  slaty  at  base, 
dull  creamy  terminally.  Hands  and  feet  brown.  Tail  more  finely  scaled  than 
in  G.  varius,  uniformly  brown.  Skull  very  much  smaller  in  all  dimensions  than 
that  of  G.  varius,  but  essentially  similar  in  form.  Nasals  short  and  narrow.  Su- 
praorbital ridges  less  heavily  developed.  Anterior  zygomatic  plate  well  project- 
ed forwards,  much  more  so  than  in  the  equally  small  S.  Indian  G.  hole.  Palatal 
foramina  of  equal  breadth  for  their  anterior  two-thirds,  narrowed  in  their 
posterior  third. 

Dimensions  of  the  type  (measured  in  skin)  : — 

Head  and  body  184  mm;   tail  137  ;  hind  foot  36-5  ;  ear  16. 

Skull  ;  condylo-basal  length  40*5  ;  basilar  length  35  ;  greatest  breadth  23  ; 
nasals  13  x  4*3  ;  interorbital  breadth  5*7  ;  frontal  height  12-5  ;  palatilar  length 
21  ;  diastema  13;  palatal  foramina  8  x  2*4;  length  of  upper  molar  series 
(crowns)  7,  (alveoli  )  8. 

Habitat. — Georgetown,  Pinang. 

Type. — Adult  male.  B.  M.  No.  98.8.3.5.  Collected  and  presented  by  Capt. 
S.  S.  Flower.     Another  specimen  obtained  by  Dr.  Cantor. 

*  From  the  supraorbital  ridge  to  the  alveolus  between  m'  and  ma. 
t  J.  A.  S.  B.  XV,   p.  254  (.1846). 
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Both  Dr.  Cantor  in  1845,  and  Capt.  Flower  half  a  century  later  obtained  in 
the  little  island  of  Pin  an  g  examples  representing  two  species  of  this  genus,  a 
large  and  a  small.  The  former  marked  both  his  •  specimens  as  "  Mas  setifer  " 
evidently  taking  them  for  the  same  species,  but  there  cannot  be  the  slightest 
doubt  that  they  are  quite  distinct  animals,  their  difference  in  size  being  far 
too  great  to  be  due  to  individual  variation. 

MUS   ROGERSI,  sp.    n. 

A  spinous-haired  species  with  1-3  =  8  mammae. 

Size  of  Mas  norvegicus.  Fur  coarse,  profusely  mixed  with  spines,  which  on 
the  back  are  about  16  mm.  in  length  by  0*4  mm.  in  breadth.  General  colour 
coarsely  grizzled  ochraceous  brown,  the  bases  of  both  hairs  and  spines  pale  grey 
and  tips  of  the  spines  black  and  of  the  ordinary  hairs  ochraceous.  The  few 
long  bristle-hairs  are  wholly  black.  Sides  greyer.  Under  surface  not  sharply 
defined,  pale  buffy  greyish,  the  hairs  pale  slaty  at  base,  dull  cream-buff  termi- 
nally. Ears  finely  haired,  dark  grey.  Limbs  dark  grey  externally,  light  grey 
like  belly  along  their  inner  aspect.  Hands  and  feet  white  above,  the  metapodi- 
als  slightly  darker  ;  fifth  hind  toe,  without  claw,  reaching  to  the  end  of  the 
first  phalanx  of  the  fourth.  Tail  rather  shorter  than  head  and  body,  almost 
naked  ;  rings  of  scales  about  10  to  the  centimetre  ;  dark  brown  above,  whitish 
flesh-colour  below.    Mammas  1-3  =  8. 

Skull  strongly  built,  with  well  marked  supraorbital  beads,  which  are  conti- 
nued across  the  parietals  to  the  corners  of  the  interparietals.  Muzzle  rather 
narrow,  parallel-sided.  Palatal  foramina  not  reaching  back  to  the  level  of  the 
molars.  Mesopterygoid  fossa  broadly  rounded  in  front,  its  anterior  limb  slight- 
ly anterior  to  the  front  end  of  the  parapterygoid  fossa?  on  each  side  of  it. 
Bulla?  of  medium  size.     Molars  small  in  proportion  to  the  general  size. 

Dimensions  of  the  type  (measured  on  the  spirit-specimen  before  skin- 
ning) :— 

Head  and  body  195  mm. ;  tail  188  ;  hind  foot  (  s.  u.  )  41  ;  ear  28. 

Skull,  greatest  length  48-5  ;  basilar  length  40  ;  zygomatic  breadth  22*5  ;  nasals 
18  x  5  ;  interorbital  breadth  7*2  ;  greatest  separation  of  parietal  ridges  16  ; 
palatilar  length  23*3  ;  diastema  14*2  ;  palatal  foramina  9*2  ;  length  of  upper 
molar  series  7*8. 

Habitat. — W.  Coast  of   South  Andaman  Island,  north  of  Ike  Bay. 

Type—  Adult  female.  B.  M.  No.  6.4.13.2.  Collected  February  1904,  and  pre- 
sented by'.C.  G.  Rogers,  Esq. 

In  spite  of  the  number  of  rats  recently  described  by  Mr.  G.  S.  Miller*  from 
the  Andaman  group,  this  fine  species  does  not  appear  to  have  been  previously 
obtained.  Its  unusual  mammary  formula,  1-3  =  8,  is  alone  shared,  in  the 
whole  of  the  Muridae,  by  Mm  bagobus,  Mearns,  from  the  Philippines,  and  Mas 
pulliventer,  Miller,  from  the  Nicobars,  of  which  latter  it  may  be  the  Andaman 
representative,  but  from  which  it  differs  by  its  markedly  larger  size  and  distinct- 
ly bicolor  tail. 


*  Pr.  U.  S.  Nat  Mus  XXIV,  p.  758   (Synopsis  of  species)  (1902). 
81 
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A  NEW  LONG-EARED  BAT  FROM  NORTHERN  INDIA. 

In  a  recent  number  of  The  Annals  and  Magazine,  of  Natural  History  (Vol.  20, 
No.  120,  December  1907,  p.  521),  Mr.  G.  E.  H.  Barrett-Hamilton,  under  the 
heading  "  Descriptions  of  two  new  species  of  Plecotus,"  describes  the  following 
new  species  of  Long-eared  Bat  from  Northern  India  : — 

Plecotus  puck,  sp.  n. 

This  bat  resembles  P.  auritus  of  Britain  and  is  of  similar  size,  but  has  a  quite 
distinct  skull. 

The  colour  of  the  basal  portions'of  the  hairs  is  everywhere  dusky,  the  tips  are 
above  between  Ridgway's  "Isabella  colour  "  and  "broccoli-brown,"  below 
whitish  ;  the  upper  side  has  a  grizzled  appearance.  The  skull,  as  compared 
with  Central  European  examples  (?  austriacus  or  Geoffroy),  is  smaller,  but 
about  equal  in  size  to  those  from  England.  The  facial  region  and  palate  are, 
however,  narrower  and  the  backward  extension  of  the  latter  less  pronounced  ; 
the  auditory  bullae  are  larger.  The  dimensions  of  the  type  (in  millimetres)  are 
as  follows  :— 

Head  and  body  40  ;  tail  50  ;  ear  41  ;  ear  from  the  notch  32  ;  tragus  16  ;  thumb 
without  claw  8  ;  longest  digit  60  ;  basal  joint  of  fifth  digit  32;  basal  joint  of 
second  digit  34*5  ;  forearm  38  ;  tibia  17  ;  hind  foot  without  claw  8. 

The  type  is  a  skin,  No.  5.11.19.1.  of  the  British  Museum  collection.  It  is  a 
male  taken  at  Murree,  N.  India,  altitude  7,500  feet,  by  Capt.  E.  T.  F.  Birrell, 
R.A.M.C.,  on  the  20th  of  August  1905. 

This  bat  approaches  more  closely  to  European  Plecoti  than  to  others  in  the 
Museum  from  Tor,  Sinai,  and  from  Ladak.  The  latter  are  in  both  cases  larger, 
in  which  character  they  agree  with  two  from  Hokkaido,  Japan.  They  are, 
perhaps,  referable  to  Hodgson's  P.  homochrous. 
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THE  PROTECTION  OF  WILD  BIRDS  AND  GAME 

IN  INDIA. 

The  Bombay  Natural  History  Society  has  for  many  years  been  urging  the 
necessity  of  providing  most  of  the  wild  birds  and  animals  in  India  with  protec- 
tion in  the  shape  of  an  annual  close  season.  It  is  to  be  regretted  that  so  far 
no  satisfactory  legislation  has  been  enacted  which  provides  this  protection 
throughout  British  India,  although  various  Local  Governments  have  at  different 
times  passed  rules  and  regulations  which  give  partial  protection  to  game  within 
certain  limits.  The  members  of  this  Society  will  therefore,  it  is  believed,  wel- 
come the  resolution  which  was  passed  at  the  Indian  Railway  Conference 
Association  held  at  Simla  in  September  and  October  1907,  as  one  more  step 
towards  the  desired  efficient  protection  of  wild  animals  and  birds  in  this 
country: — 

Subject  32. 
Carriage  of  wild  birds  and  game  during  the  close  season. 
It  was  proposed  by  Mr.  Dring   (East   Indian   Railway)   and   seconded   by 
Mr.  Pendlebury  (His  Highness  the  Nizam's  Guaranteed  State  Railway) 
that 
The  notice,  dated  16th  November  1903,  issued  by  the  East  Indian  Railway 
be  adopted  as  a  bye-law  in  through   booking   of  wild  birds  and  game, 
with  the  omission  of  the  words  "usually  extending  from  15th  March 
to  1st  October." 
And  carried  nem  con.,  the  voting  being  as  follows : — 


No.  of  votes. 

Voting. 

Aye. 

No. 

Assam  Bengal  Railway      

Bengal  &  North  Western  Railway          

Bengal  Doors  Railway 

Bengal  Nagpur  Railway 

Bhavnagar  Gondal  Junagadh  P.  Railway 

B.  B.  &  C.  I.  Railway        

Burma  Railways 

Calcutta  Port  Commissioners        

Eastern  Bengal  State  Railway     

East  Indian  Railway 

Great  Indian  Peninsula  Railway 

His  Highness  the  Nizam's  Guaranteed  Railway. 
Jodhpore  Bikanir  Railway 
Madras  Railway 

North  Western  Railway 

Oudh  &  Rohilkhand  Railway       

Rohilkhand  &  Kumaon  Railway 

South  Indian  Railway       

Southern  Mahratta  Railway        

4 
7 
1 
9 
2 

10 
7 
1 
7 

10 

10 
4 
4 
7 

10 
6 
2 
6 
7 

Absent 

7 

1 

9 

2 
10 

7 

1 

7 
10 
10 

4 

4 

7 
10 

6 

2 

6 

7 

... 

Total        

114 

110 

... 
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The  notice  will  now  read  as  follows : — 

"It  is  hereby  notified  that  under  Act  No.  XX  of  1887  of  the  Government 
of  India  for  the  protection  of  wild  birds  and  game,  the  Railway 
Company  will  not  accept  for  despatch  by  rail  such  consignments  the 
possession  of  which  is  notified  by  Government  to  be  illegal  during  the 
close  season,  or  between  such  dates  as  may  be  fixed  by  the  Local 
Government  of  the  District  or  Province  concerned.  In  the  event  of 
such  consignments  being  accepted  by  the  Railway  Company  for 
despatch  during  the  said  period,  vis.,  the  close  season,  through  mis- 
declaration  or  any  other  cause  whatsoever,  the  consignor  will  render 
himself  liable  to  punishment  by  fine  or  otherwise  as  notified  by  Govern- 
ment for  any  breach  of  rules  relating  to  game." 

30th  September  1907. 
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REVIEW. 

"THE  GAME  ANIMALS  OF  INDIA,  BURMA,  MALAYA 

AND  TIBET." 

A  NEW  AND   REVISED  EDITION  OP  THE   GREAT  AND  SMALL  GAME    OF  INDIA. 

Burma  and  Tibet,  by  R.  Lydekker. 

In  these  days  when  there  are  so  many  contributors  to  our  knowledge  of  the 
larger  mammals  that  come  under  the  designation  of  "  Game  "  —  large  and 
small — and  facilities  for  travel  are  being  continually  extended  in  such  coun- 
tries as  India  and  its  dependencies,  it  is  extraordinary  how  quickly  a  book 
relating  to  them  becomes  out  of  date  and  requires  revising  in  accordance  with 
extended  acquaintance  with  the  animals  of  whose  forms  and  habits  it  treats. 
Such  a  work  was  Mr.  R.  Lydekker's  handsome  quarto  volume  on  "  The  Great 
and  Small  Game  of  India,  Burma  and  Tibet "  which  was  published  seven 
years  ago.  At  that  time  it  could  fairly  be  considered  the  embodiment  of  the 
latest  conclusions  of  science  and  of  records  in  a  concise  form  that  would  suit 
the  sportsman's  requirements  ;  and  its  popularity  and  usefulness,  in  spite  of  its 
somewhat  bulky  form  and  high  cost,  is  evidenced  by  the  fact  that  it  is  now 
out  of  print.  The  sportsman's  library,  owing  to  the  steadily  increasing  demand 
for  such  works,  is  for  this  reason  certainly  kept  better  supplied  with  revised 
editions  in  a  concentrated  form  than  that  of  the  more  scientific  student,  for  the 
latter  has  to  keep  in  touch  with  a  vast  number  of  technical  periodicals  if  he 
desires  to  be  abreast  of  the  times  with  his  nomenclature  and  information.  As 
an  instance  in  point  we  may  mention  the  volume  on  Mammalia  in  the  "Fauna 
of  British  India,"  which  was  completed  and  published  by  the  late  Dr.  Blanford 
in  1891.  Excellent  and  of  the  greatest  value  to  every  student  of  Indian 
mammals  as  it  was  then  and  for  some  years,  it  is  by  now  almost  hopelessly 
obsolete  so  far  as  nearly  all  the  smaller  mammals  are  concerned,  and  until  a  new 
edition  is  forthcoming  is  in  danger  of  hampering  rather  than  assisting  the 
ordinary  naturalist,  who  is  unable  to  do  more  than  spend  a  few  odd  hours  or  days 
at  the  British  Museum  after  four  or  five  yeais  of  hard  work  in  the  East.  Lucky 
it  is  for  the  sportsman,  therefore,  that  things  keep  moving  and  that  the  re-issue  of 
such  books  as  Mr.  Lydekker's  is  encouraged,  for  besides  the  additions  bringing 
the  material  up  to  date,  experience  indicates  other  minor  improvements.  In  this 
case  these  have,  amongst  others,  taken  the  form  of  a  much  more  convenient 
octavo  size  and  a  greatly  reduced  cost  without  sacrificing  to  any  material  extent 
its  utility  or  its  excellent  plates. 

The  rapidity  with  which  the  times  move  now-a-days  is  indicated  in  the 
author's  preface,  in  which  he  refers  to  the  opportunity  he  had  had,  since  the  text 
was  in  type,  of  examining  a  specimen  of  the  red  Serow,  that  was  described  by 
Blyth  from  the  hill-ranges  of  Aracan  on  the  sea-board  of  Upper  Burma  in  1863 
and  that  now  at  last  turns  up  in  a  locality  so  far  distant  as  near  Mogaung  on 
the  eastern  border  of  the  Singpo  country.  The  question  of  regarding  the  red 
Serow  as  a  "colour-phase"  or  as  a  "local-race"  of  course  suggests  itself  and 
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points  to   the  opportunities   for  sportsmen   in  Upper  Burma  to   give  their  help 
towards  defining  the  range  and  forms  of  this  and  the  well  known  Burmese 

Serow. 

The  inclusion  of  the  Malay  Peninsula  in  the  scope  of  the  book  is  another 
noteworthy  improvement,  as  many  of  the  Tenasserim  and  Burmese  animals 
are  distinctly  of  a  Malay  type  as  opposed  to  those  of  India  proper  which  are 
typical  of  the  Oriental  region.  To  the  north  and  west  of  course  the  fauna 
becomes  typical  of  the  Eastern  Holarctic  or  Palaearctic  region,  which  gradually 
passes  into  and  includes  the  whole  of  Northern  Asia  and  Europe.  A  short  and 
concise  resume  of  the  meeting  grounds  of  these  various  faunas  is  included  in 
the  Introduction,  as  well  as  the  minor  sub-divisions  of  Peninsular  India. 

The  body  of  the  work  includes  of  course  the  descriptions,  measurements, 
distribution,  habits  and. life-history  of  the  animals,  and  is  on  the  same  lines  as 
the  previous  edition.  Considering  the  limited  space  available,  the  book  is  a 
worthy  example  of  the  amount  of  information  that  it  is  possible  to  concentrate 
into  a  few  words.  Every  paragraph  is  a  model  of  conciseness  of  just  what  the 
sportsman-naturalist  wants  to  know  as  a  guide  to  the  enjoyment  of  his  recre- 
ation, while  we  are  pleased  to  notice  the  constant  references  to  the  points  in 
which  his  experiences  and  observations  can  be  turned  to  good  use  for  the 
advancement  of  our  knowledge  of  the  animals  he  may  come  across  during  his 
wanderings.  For  instance  it  has  yet  to  be  decided  whether  the  practically 
unknown  Singpho  Rhinoceros,  reputed  by  natives  to  be  a  beast  of  great  size 
and  of  which  a  fine  horn  is  recorded,  is  more  nearly  related  to  the  great  Indian 
Rhinoceros  (i?.  unicornis)  than  to  other  two-horned  species.  An  authentic 
specimen  of  this  Rhinoceros  should  prove  an  event  of  almost  equal  scientific 
interest  to  the  discovery  of  the  Okapi  although  it  may  not  attain  the  same 
advertisement. 

There  is  again  much  yet  to  be  learned  about  the  varieties  and  range  of  the 
Burmese  Bantin  or  Tsaine  (Bos  sondaicus),  of  which  little  was  known  till  lately 
and  which  "may  perhaps  extend  northwards  to  the  hill  ranges  east  of 
Chittagong."  Even  of  so  familiar  an  animal  as  the  Arna  or  Indian  Buffalo 
(Bos  bubalis)  there  is  still  information  required  on  the  question  of  whether 
the  buffaloes  of  the  Malay  Peninsula  are  truly  wild  animals  or  merely 
descendants  of  herds  escaped  from  captivity.  The  author  instances  the 
evidence  in  favour  of  the  former  from  the  type  of  horns  represented  by  a 
photo  of  two  skulls  "  brought  by  a  missionary  from  Singapore  "  and  suggests 
-that  "any  authentic  information  that  sportsmen  can  furnish  with  regard  to 
wild  buffaloes  in  Burma  and  the  Malay  States  will  be  of  value  and  interest." 
It  seems  strange  that  the  most  important  evidence  on  the  point  should  rest 
upon  an  amateur  snap  shot  at  the  present  day. 

We  will  next  mention  the  Takin  (Budorcas  taxicolor),  which  still  retains  its 
unique  position  among  the  few  "  animals  coming  under  the  designation  of  big 
game  that  have  not  fallen  to  the  rifle  of  the  British  sportsman."  To  some  it 
may   seem    rather  far  fetched  to  designate  the  Takin   as  "big  game",  for  this 
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"strange-looking  ruminant"  can  hardly  be  expected  to  rank  among  the  sought- 
for  trophies  of  the  big  game  hunter,  as  its  "  head  "  is  not  imposing  and  there  is 
nothing  specially  interesting  except  to  the  naturalist  in  the  clumsily-built  form 
of  the  animal.  We  are  at  last  in  possession  of  authentic  photographs  that  have 
been  reproduced  in  the  Field  of  13th  October  1906  and  in  our  Journal  (Vol. 
xvii.  p.  842)  taken  of  a  young  live  male  which  was  given  to  Mr.  J.  C.  White. 
Political  Officer,  Sikhim.  The  animal,  however,  died  very  soon  after  these  were 
taken.  Considering  that  its  range  extends  from  the  country  north  of  Bhutan 
through  Eastern  Tibet  into  Szechuen  there  are  opportunities  for  original 
research  on  its  habits,  &c,  by  sportsmen,  besides  the  originality  of  the  trophy 
awaiting  them. 

A  far  nobler  "head  "  awaits  the  sportsman  who  is  fortunate  enough  to  make 
personal  acquaintance  with  the  Shou  or  Sikhim  stag  (Cervus  affinis),  and 
although  some  interesting  information  as  to  its  geographical  range  has  lately 
been  contributed,  it  still  presents  a  field  for  useful  investigation,  as  "few 
British  sportsmen  have  seen  the  Shou  alive." 

Of  the  rest  of  the  deer  and  antelopes,  the  cats,  pigs  and  dogs,  nothing 
remarkable  is  now  brought  before  the  notice  of  the  reader,  but  we  find  some 
interesting  references  to  the  relationships  of  the  Panda  (JElurus fulgens)  of 
the  Eastern  Himalayas,  which  was  given  the  popular  name  of  "  The  Red  Cat- 
bear  or  Himalayan  Racoon"  by  Blanford  and  which  the  author  describes  as 
"one  of  the  most  beautifully  coloured  of  all  mammals,"  and  of  its  equally 
puzzling  and  lesser-known  relative  of  Eastern  Tibet  that  is  known  as  the 
"Short-tailed  Panda"  (jEluropus  melanoleucus).  Regarding  the  latter  it  is 
pointed  out  that  further  information  is  required  regarding  the  protective 
utility  or  the  warning-colour  nature  of  its  conspicuous  black  and  white  pelt. 

The  volume  concludes  with  a  short  note  on  the  different  hares  that  are 
known  from  the  countries  under  consideration,  but  like  all  "  small  fry  "that 
provide  no  trophies  they  have  hardly  yet  been  seriously  studied  in  India  and 
its  dependencies.  Hares  are  generally  looked  upon  by  the  casual  sportsman  as 
just  the  ordinary  hare  of  the  district  and  as  a  useful  casual  addition  to  the 
stewpot,  so  that  it  will  probably  be  some  years  yet  before  the  necessary  full 
series  of  good  specimens  is  available  from  all  parts  for  proper  comparison 
This  book  is,  however,  essentially  for  the  use  of  the  sportsman,  and  he  will,  we 
fear,  never  be  persuaded  to  trouble  his  head  about  such  animals  as  hares. 

We  must  not  omit  to  mention  the  complete  index  that  is  appended  of  the 
scientific  and  popular  names,  as  this  forms  a  very  necessary  part  of  any  work 
of  this  nature. 
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MISCELLANEOUS  NOTES. 
No.  I.— A  GAUR  ATTACKING  AND  KILLING  A  MAN  WITHOUT 

PROVOCATION. 

As   I   believe   instances   of   unwounded    bison   making   a   determined   and 
unprovoked  attack  on   human    beings  are  rare,  possibly  the    following  account 


NOTICE. 

lu  order  to  facilitate  reference,  the   Miscellaneous  Notes  are   now 
published  in  the  following  order  of  subjects  : — 

Mammals, 

Birds, 

Reptiles, 

Fishes, 

Insects, 

Geology, 

Botany, 

General, 

instead  of,  as   hitherto,  according  to  the  date  on  which  they   have 

been  received. 

EDITORS. 


H.   V.  iJUxtfS,  liT.-COL.,  R.E. 
Mhow,  C.  I..  Sept.  1907. 

No.  II.— THE  EFFECT  OF  STRYCHNINE  ON  WILD  DOGS. 

I  venture  to  address  you  with  reference  to  Mr.  Witt's  letter  on  the  difficul- 
ties of  poisoning  wild  dogs  with  strychnine,  which  appeared  in  your  number 
for  July  last,  as  the  method  I  employed  proved  successful. 

I  prepared  an  emulsion  of  strychnine,  using  about  10  grains  of  strychnine 
and  a  tumbler  of  water.  Strychnine  dissolves  tardily,  but  a  perfect  solution 
is  not  required  :  it  can  be  procured,  however,  by  the  addition  of  a  small  quantity 
of  acid.  This  solution  I  injected  into  the  carcass  with  a  hypodermic  syringe  and 
in  places  stuck  in  my  hunting  knife  and  poured  the  solution  into  the  wound. 

By  this  method  the  poison  got  well  distributed  and  not  being  on  the  surface 
did  not  arouse  suspicion.  I  invariably  found  that  animals  that  ate  of  the 
carcass  died,  and  on  one  occasion  the  whole  pack  was  found  dead  around  the  bait. 
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On  several  occasions  the  dogs  had  died  after  vomiting.  I  have  never  actually 
known  a  case  of  a  dog  surviving  after  vomiting,  which  is  undoubtedly  due  to 
an  over-dose  of  the  poison  ;  but  it  is  quite  conceivable  that  an  over-dose  might 
act  rapidly  on  the  stomach  and  by  an  immediate  emission  almost  all  the  poison 
might  be  got  rid  off:  such  action  is  not  unknown  in  the  case  of  other  poisons. 

I  think  Mr.  Witt  will  produce  more  than  one  vomit  for  104  grains  of  poison 
("  oh  monstrous,  but  one  ha'penny  worth  of  bread  to  this  intolerable  deal  of 
sack")  if  he  will  dilute  his  poison  and  use  far  smaller  doses.  One-fourth  of 
a  grain  is  the  maximum  dose  an  adult  man  can  take  with  safety,  and  this  only 
after  having  been  educated  up  to  it  by  previously  taking  smaller  doses. 

I  am  unable  to  believe  that  the  dogs  Mr.  Witt  poisoned  actually  died  and 
were  carried  off  by  their  companions ;  to  begin  with,  the  vomit  was  found 
apparently  at  a  considerable  distance  from  the  kill  and  the  dog  must  have  been 
alive  when  it  vomited. 

I  can  quite  understand  a  mother  of  a  dying  cub  trying  to  drag  it  away,  but 
my  experience  of  the  pack  is  that  they  are  singularly  indifferent  to  the  fate 
of  their  companions. 

Mr.  Witt's  concluding  note  regarding  dogs  having  actually  attacked  a  human 
being  is  of  great  interest  and  probably  the  first  record  of  such  an  extraordinary 
event  having  taken  place. 

Medical  men  are  unfortunately  unable  to  throw  much  more  light  on  the 
question  of  strychnine  poisoning  than  their  lay-brethren  as  they  are  not  in  the 
habit  of  administrating  fatal  doses  ;  I  once,  however,  witnessed  a  doctor 
administer  half  a  grain  to  an  old  dog.     It  expired  in  about  30  seconds. 

A.  A.  DUNBAR  BRANDER,  I.F.S. 

Hoshangaead,  6th  Septemher  1907. 

(From  "  The  Indian  Forester;'  No.  9,  Vol  XXXII,  September  1907.) 

No.  Ill —THE  BHUTAN  TAKIN. 

Sporstmen  will  be  interested  to  learn  that  the  Bhutan  takin  proves  to  be 
distinct  from  the  typical  Budorcas  taxieolor  of  the  Mishmi  Hills,  a  circum- 
stance which  would  naturally  be  expected,  when  we  remember  that  the  two 
areas  are  sundered  by  deep  river  gorges,  which  form,  of  course,  impassable 
barriers  to  such  highzone  animals. 

On  a  previous  occasion  reference  was  made  in  the  Field  to  two  pairs  of  takin 
horns  from  the  upper  part  of  the  Chumbi  Valley  in  Bhutan,  sent  to  the  British 
Museum  by  Mr.  J.  Claude  White,  Commissioner  of  Sikhim.  These  horns  were 
then  attached  to  the  skin,  and  from  the  relatively  small  size  of  the  larger  pair 
I  came  to  the  conclusion  that  they  respectively  belonged  to  a  cow  and  a  calf. 
Subsequently  the  two  skulls  and  skeletons  reached  this  country,  when  I  found, 
from  the  conditions  of  the  teeth,  that  both  animals  were  adults,  although  one 
was  considerably  older  than  the  other.  This  suggested  that  they  were  really 
a  male  and  a  female,  and  this  was  confirmed,  not  only  by  the  evidence  of  the 
skins,  but  by  the  testimony  of  Mr.  White  himself,  who  was  in  this  country  last 
summer.     While    the  horns  of  the  bull,  as  being  much  the  older  animal  of  the 
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two,  are  blunted  at  the  tips  and  worn   smooth    on   the   surfaces,   those    of   the 
cow  are  sharply  pointed  and  covered  with  rugosities. 

Having  reached  this  point,  I  felt  convinced  that  the  Bhutan  takin  was  a 
distinct  small-horned  race,  but  thought  it  desirable  to  await  further  evidence 
before  giving  it  a  name.  This  evidence  has  now  been  supplied  by  the  horns, 
skulls,  and  skins  of  a  bull  and  cow  from  Bhutan,  sent  me  for  inspection  by 
the  Hon.  Walter  Rothschild.  Fortunately,  in  this  case,  the  bull  is  immature 
and  the  cow  fully  adult ;  so  that  the  four  pairs  of  horns  collectively  show  all 
that  is  necessary,  and  demonstrate  the  distinctness  of  the  race.  In  the  adult 
bull  the  horns  when  entire  would  have  been  about  14in.  or  15in.  in  length, 
against  from  20in.  to  24in.  in  the  Mishmi  race.  In  the  young  bull  they  measure 
13in.  against  18in.  in  a  Mishmi  specimen  of  about  the  same  age. 

I  also  find  that  in  the  Bhutan  takin  the  light  yellow  area  on  the  back  is 
generally  of  smaller  extent  than  in  the  typical  race.  This  is  of  interest  as 
indicating  a  gradual  increase  of  the  yellow  as  we  pass  from  Bhutan  to  Tibet, 
Budorcas  taxicolor  tibetanus  being  wholly  yellow  on  the  upper-parts.  Judging 
from  the  single  immature  specimen  in  the  Museum,  I  am  also  inclined  to 
think  that  the  latter  race  will  prove  to  be  longer  horned  than  the  Mishmi  takin. 

For  the  short-horned  Bhutan  takin  I  think  the  name  Budorcas  taxicolor  whitei 
will  be  appropriate,  the  type  of  the  race  being  the  bull  in  the  British  Museum, 
while  the  cow  in  that  collection  and  Mr.  Rothschild's  two  specimens  will  be  co- 
types.  It  is  now,  of  course,  perfectly  certain  that  the  horns  of  the  two  sexes  of 
the  takin  are  alike  in  form,  as  was  originally  pointed  out  by  Mr.  A.O.  Hume.  I 
may  add  that  a  curious  and  apparently  hornless  ruminant  skull  from  the  Siwalik 
formation  of  the  Himalaya,  described  many  years  ago  by  the  late  Professor 
Rutimeyer  as  Bucapra  daviesi,  appears  to  indicate  a  relative  of  the  takin. 

R.  LYDEKKER. 
(The  above  is  taken  from  "  The  Field  "  of  16th  November  1907.) 

No.  IV.— THE  BALUCHISTAN  GAZELLE. 

Mr.  Lydekker,  in  his  Game  Animals  of  India,  says  : — "  Whether  the  Baluchi 
Chinkara  is  entitled  to  rank  as  a  distinct  race    may  be  open  to  doubt,  but  as  it 
has  received  a  name,  it  may  be  alluded  to  as  Gazella  bennettiifuscifrons.    It  was 
originally  named  by    Dr.  Blanford    in  1873    on  the    evidence  of  a  female  head 
obtained  by  Sir  0.  St.  John    at  Jalk,   in   Northern    Baluchistan.     Its   claim  to 
distinction   is   that    the    horns  of   this    sex   are    distinctly,  although    not  very 
prominently   ridged  or  ringed,  and  that  the  dark  portions  of  the  face  are  dark- 
brown  instead  of  rufous.     When  the  male  was  discovered,  it  was  found  not  to 
differ  perceptibly  from  the  ordinary  Indian  chinkara,  except  that  the  horns  are 
a  little  more  curved  backwards,  and  slightly  more  lyrate  when  viewed  from  the 
front.     From    Baluchistan    the    chinkara  extends   to  the    head  of  the  Persian 
Gulf  in  the  neighbourhood  of  Bushire.     There    it  inhabits  the  low  country,  as 
it  does  in    Baluchistan,   not    ranging   above    the  3,000   feet   level,   where  it  is 
replaced  by  the    goitred    gazelle,  easily    recognised,   even    at  a  comparatively 
long  distance,  by  its  lighter  colour." 
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This  appears  to  raise  questions  which  perhaps  the  Baluchistan  Natural 
History  Society  will  clear  up.  The  sub-specific  status  given  to  the  Baluchistan 
Gazelle  by  reason  of  the  form  of  horns  of  the  female  is  certainly  incorrect,  for 
the  female  chinkara  of  the  Deccan  has  distinctly  annulated  horns.  As  regards 
the  colour  of  the  face  and  the  shape  of  the  horns  of  the  male,  these  also  seem  to 
be  fallacious  reasons,  for  colour  and  form  of  horn  vary  in  animals  shot  out  of  one 
herd.  Naturalists  are  surely  too  prone  to  establish  sub-species.  It  is  not  clear 
whether  Mr.  Lydekker  means  that  the  chinkara  does  not  range  above  3,000  feet  in 
Baluchistan,  but  I  have  seen  them  in  that  country  at  an  elevation  of  4,700  feet. 

Simla,  January  lbth,  1908.  R.  G.  BURTON. 

No.  V.— MAJOR  KENNION'S  WILD  SHEEP. 

Three  of  the  heads  of  the  wild  sheep  obtained  by  Major  R.  L.  Kennion  near 
Bujnard,  Persia,  previously  referred  to  in  the  Field,  March  30,  April  6,  and 
July  30,  are  now  mounted, and  one  of  them  has  been  handed  over  to  the  British 
Museum  by  Mr.  Rowland  Ward.  As  Bujnard  is  situated  in  the  valley  lying 
between  the  Ala  Dagh  on  the  south  and  the  Kopet  Dagh  on  the  north,  it  was 
from  the  first  practically  certain  that  the  sheep  would  turn  out  to  belong  to  the 
Kopet  Dagh  race  of  the  urial  (Ovis  vignei  arhal).  As  the  result  of  a  comparison 
of  one  of  Major  Kennion's  specimens  with  a  skull  and  horns  from  the  Kopet 
Dagh  presented  to  the  museum  some  years  ago  by  Mr.  St.  George  Littledale, 
this  is  now  definitely  proved  to  be  the  case,  both  examples  showing  the 
peculiarly  wide,  flat,  and  sparsely  ridged  front  surface  of  the  horns  distinctive 
of  that  race.  The  horns  of  the  two  finest  of  the  Bujnard  rams  are  very  large, 
forming  rather  more  than  a  complete  circle.  The  white  ruffs  of  the  same  two 
specimens  are  also  very  large — larger  and  more  wholly  white,  I  think,  than 
in  any  other  race  of  the  urial.  In  this  respect  these  sheep  differ  very  markedly 
from  Ovis  orientalis,  which  occurs  on  the  south  side  of  the  Elburz  range,  near 
Tehran,  the  ruff  in  all  the  specimens  of  that  species  which  have  come  under 
my  observation  being  comparatively  small,  and  chiefly  composed  of  black  or 
blackish  hairs  on  the  lower  part  of  the  throat.  I  may  have  something  to  write 
about  a  gazelle  head  obtained  by    Major  Kennion  on  a  subsequent  occasion.— 

R.  L. 

{The  above  is  from  "  The  Field  "  of  28th  December  1907.) 

No.  VI.— SHEDDING  OF  THE  ANTLERS  OF  THE  MUNTJAC 
OR  BARKING  DEER  (CERVULUS  MUNTJAC). 
In  the  Field  of  13th  July  there  was  an  enquiry  over  the  initials  R.  L.  for  any 
information  "  as  to  whether  Muntjacs  shed  their  antlers  annually  or  at  irregular 
intervals."  This  enquiry  was  prompted  by  the  worn  appearance  of  the  antlers 
of  a  head  that  the  writer  had  examined  in  London  of  a  Chinese  Muntjac 
(C.  lacrymans),  which  pointed  to  the  unlikelihood  of  the  antlers  having 
become  abraded  and  polished  within  a  period  of  less  than  twelve  months  to 
such  an  extent  that  the  surface  resembled  an  ivory  tusk,  if  they  are  shed 
annually.     Definite  information  is  appealed  for  on  this  point  and   perhaps  some 
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of  our  members  can  help  to  settle  it  so  far  as  our  Indian  species  is  concerned. 
In  the  Field  of  27th  July  Mr.  Claud  Alexander  stated  that  a  live  specimen  of 
the  Indian  Muntjac  in  his  collection,  which  he  had  had  for  two  years,  certainly 
shed  its  antlers  annually  about  the  end  of  June,  and  suggested  that  the 
condition  of  the  horns  of  the  specimen  in  question  was  "  probably  due  to  youth 
or  old  age  or  possibly  to  the  animal  having  been  in  low  condition  at  the  time 
the  horns  were  growing."  Mr.  Alexander's  evidence  is  conclusive  enough  so 
far  as  an  animal  in  captivity  in  Europe  is  concerned,  but  it  would  be  interesting 
to  get  it  corroborated  from  observations  of  the  Muntjac  in  its  natural  wild  state. 
Karachi,  20th  August  1907.  E.  COMBER. 

[Since  the  above  was  written,  the  following  further  note  on  this  subject  has 
appeared  in  the  Field  of  7th  September  1907. 

SHEDDING   01    HORNS   BV    MUNTJAC. 

In  your  issue  of  July  13,  R.  L.  seeks  information  as  to  the  shedding  of 
horns  by  muntjac  deer.  Of  the  Chinese  deer  I  can  say  nothing.  I  do  not 
know  whether  they  are  of  a  different  species  to  our  Indian  "  ribfaced  "  or 
"  barking  "  deer,  but  of  the  latter  I  can  speak  from  an  experience  of  many 
years,  in  which  I  have  annually  preserved  and  hunted  them.  My  opinion  is 
that  all  (or  very  nearly  all)  invariably  shed  their  horns  annually.  Some  few 
retain  them  as  late  as  the  end  of  May.  The  largest  horns  I  ever  got  in  that 
month  were  just  about  to  drop  off,  and  it  is  possible  those  R.  L.  mentions  were 
retained  as  late  as  this,  and  might  have  been  unusually  fine.  Horns  which  I 
believe  in  these  districts  and  round  Darjeeling  are  not  shed,  are  most  peculiar 
and  if  R.  L.  cares  to  write  to  me  I  will  gladly  send  him  one  of  those  I  have. 
They  are  merely  sharp,  straight,  or  slightly  curved  spikes  of  horn,  perhaps  l^in. 
long.  My  men  here,  who  have  for  years  hunted  with  my  dogs,  maintain  these 
are  never  shed,  and  I  am  inclined  to  believe  them.  These  deer  appear  more 
savage  than  the  others  ;  they  often  injure  the  dogs  with  their  "  teeth,"  more 
often  than  the  other  kind  I  think  ;  but  this  may  be  only  our  fancy.  I  imagine 
some  constitutional  defect  has  prevented  their  horns  from  growing,  but  the 
deer  are  just  as  large  as  the  others.  The  natives  all  maintain  they  are  different 
— a  separate  "  jhat."  I  do  not  think  it.  Fortunately,  they  are  comparatively 
scarce. — E.  R.  Durnford  (Fagu,  P.O.,  Western  Duars,  E.  Bengal).] 

No.  VII.— THE  ANAMESE  SEROW. 

Very  little  is  known  in  this  country,  so  far,  at  least,  as  actual  specimens  are 
concerned,  with  regard  to  the  big  game  animals  of  Anam  and  Tonkin,  and  some 
interest  therefore  attaches  to  the  skin  and  skull  of  a  serow  brought  from  the 
former  district  by  Dr.  J.  Vasall,  and  presented  by  him  to  the  British  Museum. 
It  indicates  an  immature,  and  apparently  female  specimen.  The  late  Pere 
Heude  (in  a  work  published  at  Shanghai)  described  a  number  of  skulls  and 
skins  of  serows  from  Tonkin,  but,  unfortunately,  instead  of  regarding  all  as 
pertaining  to  a  single  species,  gave  them  no  less  than  six  specific  names.  Under 
these  circumstances,  the  only  course  is  to  take  the  first  of  the  names,  Nemor- 
hcedus  (or  Capricornis)  marcolinus  for   the   Anam -Tonkin  animal.     From   the 
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evidence  of  the  new  skin  and  Pere  Heude's  figures,  it  appears  that  this  species 
differs  from  the  Sumatran  and  Himalayan  serows  in  the  dark  colour  of  the 
back  and  sides,  which  extends  downwards  on  the  legs  more  or  less  completely 
to  the  knees  and  hocks.  In  the  new  specimen  the  general  colour  of  the  upper 
parts  is  black  mingled  with  rufous,  but  in  some  of  Pere  Heude's  figures  the 
coat  is  represented  as  almost  completely  black,  while  in  one  some  white  is 
shown  in  the  mane.  The  Anam  animal  is  of  considerable  interest  as  helping  to 
complete  the  transition  from  the  Himalayan  serows,  in  which  the  limbs  are 
chestnut  above  and  dirty  white  below,  to  the  Malay  serow,  in  which  they  are 
wholly  black,  and  thus  serves  to  confirm  the  view  that  all  these  serows  are 
local  forms  of  one  variable  species.  The  white-maned  Chinese  serow,  it  may 
be  added,  forms  another  connecting  link,  having  the  dark  area  reaching  to  the 
knees  in  the  fore-limbs,  but  the  hind  limbs,  wholly  rufous. 

(The  above  is  taken  from  the  "  Field  "  of  16th  November  1907.) 


No.  VIII.— MALFORMED  SAMBAR  HORN. 

The  accompanying  photograph  is  that  of  a  Sambar  head  which  a  Danish 
Gendarmarie  Officer  had  in  his  possession  and  which  was  obtained  from  the 
North  of  Siam. 


The    head  was   being   sent    away    to    Denmark  so   that  I   had  no   time    to 
take  measurements,  &c,  and  was  only  able  to  photograph  it. 

E.  W.  TROTTER, 
Acting  Commissioner  of  Police. 
Bangkok,  Siam,  10th  November  1907. 
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No.  IX. -DO  WILD  ANIMALS  EVER  DIE  A  NATURAL  DEATH  ? 

This  is  a  question  which  has  engaged  my  attention  for  several  years  past,  an 
it  has  puzzled  me  not  a  little.  I  am  at  last  persuaded  to  send  these  few  remarks 
by  noticing  that  in  Vol.  XVIII  of  our  Journal,  on  pages  125  and  213,  both  Lt.- 
Col.  Caton  Jones  and  Mr.  D.  0.  Witt  ask : — "  Do  Wild  Dogs  carry  off  their  dead 
and  bury  them?  "  I  am  induced  to  put  my  question  because,  though  I  have 
knocked  about  in  the  wilds  for  nearly  forty  years,  I  can  only  remember  to 
have  come  across  one  dead  animal  myself,  while  my  questioning  of  others  has 
never  elicited  an  answer  in  the  affirmative  ;  and  I  have  asked  hundreds  of 
persons,  entirely  Europeans,  not  the  Natives  of  the  jungles.  Most  people  will 
say, — "  Of  course  they  die  natural  deaths,  they  are  subject  to  diseases  as  men 
are  and  cannot  live  for  ever.  They  must  go  away  into  inaccessible  places 
where  man  cannot  go."  It  is  natural  to  suppose  this,  but  what  inaccessible 
places  can  deer  get  away  to  ? — and  also  I  ought  to  say  antelope  ?  Where  can 
Blackbuck  goto?  and  they  swarm  all  over  the  Indian  Plains  in  hundreds. 
Has  any  one  ever  come  across  a  dead  Blackbuck?  No.  Then  what  becomes  of 
them  ?  Surely  if  they  die  natural  deaths  some  one  must  come  across  one  now 
and  again. 

Some  will  say  "  Vultures  and  animals  eat  them  as  soon  as  they  die."  Has 
any  one  ever  come  across  Vultures  feeding  on  a  dead  wild  animal  ?  I  never 
have. 

I  think  we  must  look  for  the  answer  somewhere  else.  My  idea  is  that 
nature  has  endowed  all  wild  animals  with  such  properties  as  enable  them  to 
take  care  of  themselves  as  long  as  their  powers  remain  unmipared.  Directly 
these  powers  begin  to  wane,  whether  from  disease,  old  age  or  other  causes  ; 
some  other  animal  comes  across  them  and  kills  and  eats  them  straight  away.  I 
am  aware  that  there  are  many  things  that  could  be  urged  against  this  theory, 
but  I  am  anxious  to  start  a  discussion  in  this  journal  befoi'e  I  leave  India  for 
good  and  to  see  what  the  result  may  be.  That  dead  wild  animals  are  not 
found  in  places,  where  the  live  animals  abound  is  one  of  Nature's  mysteries. 
Let  us  see  if  we  can  get,  if  not  quite  to  the  bottom  of  it,  at  any  rate  some  good 
way  down.  As  I  have  said  before  I  came  across  a  dead  Sambhar  in  the 
Kanara  Forests.  It  was  a  hind  and  a  much  smaller  hind  was  lying  down 
beside  it.  I  could  not  understand  why  they  did  not  both  get  up  and  run  away, 
for  it  was  very  evident  as  we  came  up  to  them  that  the  younger  hind  both 
heard  and  saw  (and  possibly  scented)  my  shikari  and  myself,  but  it  did 
not  get  up  and  bolt  until  we  came  within  a  few  yards,  and  even  when 
it  did  go,  it  only  went  a  short  way  off  and  evidently  waited  for  its  companion. 
When  we  got  closer  we  found  the  bigger  hind  dead  and  cold.  The  two  had 
evidently  gone  in  the  morning  to  the  place  where  we  found  them  and 
the  elder  one  had  quietly  passed  away.  The  younger  one  would  not  run  from 
us,  for  she  was  under  the  protection  of  the  other  and  was  waiting  for  her  com- 
panion to  get  up.  It  was  between  four  and  five  in  the  evening  of  an  April 
day  when  we  found  the  dead  hind.     There  was  apparently  nothing  wrong  with 
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her,  but  when  we  skinned  her,  we  found  two  marks  just  above  the  fetlock  joint 
of  her  fore  feet  which  looked  very  much  like  those  left  by  the  poison  fangs 
of  a  cobra.  It  got  dark  before  we  had  time  to  examine  her  internal  organs  to 
see  whether  they  were  all  right,  and  before  next  morning  jackals  or  something 
of  the  kind  had  finished  off  what  was  left  of  her.  While  we  were  skinning  the 
dead  animal  the  living  one  slipped  away. 

W.  G.  BETHAM, 
Divisional  Forest  Officer. 
Ahmednagar,  30th  December  1907.  • 

[  Mr.  W.  G.  Betham  writes  on  the  28rd  March  1908  as  follows:— 
"  I  should  like  to  add  that,  a  few  days  back,  in  a  country  thick  with  black  buck  I  was 
talking  on  the  subject  to  some  of  the  country  people,  and  their  answer  was  '  we  cannot  tell 
what  becomes  of  the  animals.  When  wolves  run  off  with  a  sheep  or  a  goat,  we  almost 
always  find  traces  of  the  dead  animal,  a  foot  or  a  bit  of  skin  or  something,  but  we  never 
come  across  any  such  remains  of  antelopes,'  and  I  can  corroborate  this  from  my  own 
experience.  I  have  often  come  across  the  remains  of  goats  and  sheep  carried  away  and 
eaten  by  wolves,  but  never  anything  that  could  be  identified  as  the  remains  of  an  antelope. 
It  is  really  most  extraordinary  what  becomes  of  them.  One  ought  to  come  across  a  horn 
now  and  again,  but  I  never  have  and  I  have  never  come  across  anyone  who  has,  i.e.,  the 
horn  of  an  antelope  either  Black  Buck  or  Chinkara,  in  the  open  plains.  Horns  of  sambhar 
(or  rather  antlers)  and  of  cheetal  are  frequently  picked  up.  It  would  be  interesting  to  know 
if  anyone  has  ever  picked  up  the  horns  of  a  Black  Buck  or  a  Chinkara?  I  fancy  that  my 
facilities  for  picking  them  up  have  been  as  good  as  any  man's."  ] 


No.  X. -NOTES    ON    NIDIFICATION    OF    VARIOUS    BIRDS  IN  THE 
UPPER  CHINDWIN  AND  AT  MAYMYO,  UPPER  BURMA. 

No.  67. — White-browed  Laughing  Thrush — (Dryonostes  sannio). — This  bird 
fairly  swarms  in  and  around  Maymyo.  The  only  other  Laughing  Thrush  found 
here  appears  to  be 

No.  73. — Necklaced  Laughing  Thrush — (Garrulax  moniliger)  which  is  scaice. 
I  found  numerous  nests  during  May  1907  :  they  are  placed  usually  in  low 
bushes,  often  wild  raspberry  bushes  are  chosen,  near  the  ground  as  a  rule,  and 
there  is  little  attempt  at  concealment.  The  nests  are  rather  untidy,  made  of 
coarse  grass  and  roots,  and  occasionally  small  twigs,  and  lined  with  finer  leaf 
stalks  and  roots.  The  normal  clutch  appears  to  be  three  and  the  eggs  vary 
from  pale  blue  to  pure  white,  the  blue  eggs  being  much  less  common  than  the 
white  ones. 

No.  228. — Swinhoe's  White-eye — (Zosterops  simplex). — I  found  three  nests  of 
this  little  bird,  two  during  May  and  one  in  July  1907  at  Maymyo.  The  first 
two  contained  two,  and  the  last  one  three,  eggs.  The  first  one  found  was 
practically  inaccessible,  and  the  egg  got  broken  ;  the  other  two  were  in  low 
bushes. 

No.  958. — Northern  Pale-headed  Woodpecker — (Gecinulus  graniia). — A  nest, 
containing  three  fresh  eggs,  was  taken  from  a  hole  in  a  small  hollow  tree  on 
21st  March  1907.  The  nest  hole  was  only  about  3  feet  from  the  ground : 
elevation  2,500  feet,  Upper  Chindwin. 
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No.  1045. — The  Black-capped  Kingfisher — (Halcyon  pileata). — These  birds 
were  not  uncommon  in  the  Myittha  Division,  and  I  saw  them  on  several 
occasions.  On  14th  April  1907,  I  obtained  a  single  fresh  egg  from  a  hole  about 
18  inches  in  length  in  a  sand  bank. 

No.  1092. — European  Nightjar — (C'aprtmulgus  europaus).  —Two  eggs,  not 
quite  fresh,  and  the  parent  bird  at  Mayniyo.     16th  May  1907. 

No.  1096. — The  Great-eared  Nightjar — (Lyncornio  cervlniceps). — I  got  four 
nests  of  this  bird  in  the  Myittha  Division.  The  first  egg  was  received  on  15th 
March  1907,  and  was  brought  by  a  coolie,  who  said  he  had  found  two,  but 
broke  the  other  ;  it  was  hard  set.     A  second    sintfle   haxA  sot-  o~™  ™oo  i ux 
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Vol  XVIII.  page  494.— Miscellaneous  Note  No.  X.-The 
remarks  as  to  the  nests  and  eggs  of  No.  73,  The  Necklaoed  Laugh- 
in*  Thrush  (Garrulax  moniliger),  beginning  at  line  16  from  bottom 
ofpage,  should  be  read  as  belonging  to  No.  67,  The  White-browed 
Laughing  Thrush  (Dryonastes  sannio). 


Editors. 
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surprised  to  hear  the  unmistakeable  harsh  note  of  Acrocephalus  stentoreus 
(the  Indian  Great  Reed  Warbler)  sounding  from  several  directions,  and  on 
searching  round  about  wherever  the  birds  were  calling,  several  nests  with  young 
and  at  last,  three  nests  with  fresh  eggs,  were  discovered  and  the  birds  secured. 
The  nests  were  all  placed  rather  low  down,  within  three  feet  of  the  water,  in 
more  or  less  detached  clumps  of  reed  inside  very  dense  reed  beds  and  seemed 
to  be  somewhat  smaller  and  made  of  finer  (or  less  coarse)  grasses  than  those  I 
have  seen  in  Kashmir.  The  birds  too  are  somewhat  smaller,  measuring  7-3  in 
length  against  7-7  as  given  in  Oates  and  Blanford,  but  in  other  respects  such  as 
wing  and  bill  measurements  and  colouring  agree  perfectly  with  their  descrip- 
tion ,  and  the  eggs  resemble  those  I  have  taken  numbers  of  in  Kashmir. 

I  should  be  glad  to  know  if  this  bird  has  been  recorded  before  as  breeding 
in  India,  as  although  abundant  in  Kashmir  in  summer  and  also  reported  from 
Sind  I  am  not  aware  that  it  has  been  obtained  except  as  a  cold  weather 
visitant  or  occasional  summer  straggler  in  Upper  India? 

S.  L.  WHYMPER. 
Jeolikote.  August  31st,  1907. 
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her,  but  when  we  skinned  her,  we  found  two  marks  just  above  the  fetlock  joint 
of  her  fore  feet  which  looked  very  much  like  those  left  by  the  poison  fangs 
of  a  cobra.  It  got  dark  before  we  had  time  to  examine  her  internal  organs  to 
see  whether  they  were  all  right,  and  before  next  morning  jackals  or  something 
of  the  kind  had  finished  off  what  was  left  of  her.  While  we  were  skinning  the 
dead  animal  the  living  one  slipped  away. 

W.  G.  BETHAM, 
Divisional  Forest  Officer. 
Ahmednagar,  30th  December  1907.  • 


here  appears  to  be 

No.  73. — Necklaced  Laughing  Thrush — (Garrulax  moniliger)  which  is  scaice. 
I  found  numerous  nests  during  May  1907  :  they  are  placed  usually  in  low 
bushes,  often  wild  raspberry  bushes  are  chosen,  near  the  ground  as  a  rule,  and 
there  is  little  attempt  at  concealment.  The  nests  are  rather  untidy,  made  of 
coarse  grass  and  roots,  and  occasionally  small  twigs,  and  lined  with  finer  leaf 
stalks  and  roots.  The  normal  clutch  appears  to  be  three  and  the  eggs  vary 
from  pale  blue  to  pure  white,  the  blue  eggs  being  much  less  common  than  the 
white  ones. 

No.  228. — Swinhoe's  White-eye — (Zosterops  simplex). — I  found  three  nests  of 
this  little  bird,  two  during  May  and  one  in  July  1907  at  Maymyo.  The  first 
two  contained  two,  and  the  last  one  three,  eggs.  The  first  one  found  was 
practically  inaccessible,  and  the  egg  got  broken  ;  the  other  two  were  in  low 
bushes. 

No.  958. — Northern  Pale-headed  Woodpecker — (Geclnulus  granlia). — A  nest, 
containing  three  fresh  eggs,  was  taken  from  a  hole  in  a  small  hollow  tree  on 
21st  March  1907.  The  nest  hole  was  only  about  3  feet  from  the  ground : 
elevation  2,500  feet,  Upper  Chindwin. 
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No.  1045. — The  Black-capped  Kingfisher — {Halcyon  pileata). — These  birds 
were  not  uncommon  in  the  Myittha  Division,  and  I  saw  them  on  several 
occasions.  On  14th  April  1907,  I  obtained  a  single  fresh  egg  from  a  hole  about 
18  inches  in  length  in  a  sand  bank. 

No.  1092. — European  Nightjar — (Caprimulgus  europasus).  —  Two  eggs,  not 
quite  fresh,  and  the  parent  bird  at  Maymyo.     16th  May  1907. 

No.  1096. — The  Great  eared  Nightjar — (Lyncornio  cerviniceps), — I  got  four 
nests  of  this  bird  in  the  Myittha  Division.  The  first  egg  was  received  on  15th 
March  1907,  and  was  brought  by  a  coolie,  who  said  he  had  found  two,  but 
broke  the  other  ;  it  was  hard  set.  A  second  single  hard  set  egg  was  brought 
me  by  a  coolie  on  17th  March  ;  he  said  there  was  only  one  egg  and  at  the  time 
I  did  not  believe  him,  but  on  20th  March  I  got  a  single  hard  set  egg  myself 
and  shot  the  hen  bird  ;  on  dissection,  I  found  that  she  did  not  contain  any  egg- 
larger  than  a  pea  ;  so  there  is  not  the  least  doubt  that  the  bird  incubates  one 
egg.  On  27th  March  I  received  a  single  fresh  egg  but  was  not  able  to  shoot 
the  bird.  I  was  also  informed  that  a  single  fresh  egg  was  found  in  January, 
and  eaten  by  the  coolies.  Major  Evans  informs  me  that  he  once  found  a  nest 
with  three  eggs. 

No.  1142. — Burmese  Slaty-headed  Paroquet — (Palosorius  fuischi). — I  took  a 
nest,  containing  4  eggs  in  various  stages  of  incubation  from  a  natural  hollow  in 
a  Xylia  dolabriformis  (Pyinkado  tree),  about  40  feet  from  ground  on  10th 
March  1907,  in  the  Myittha  Division,  Upper  Chindwin. 

J.  C.  HOPWOOD,  i.f.s. 

Kindat,  Upper  Chindwin,  November  1907. 


No.  XL— NESTING  OF  THE  INDIAN  GREAT  REED  WARBLER 
(ACROCEPHALUS  STENTOREOS)  IN  INDIA. 

While  on  a  large  jhil  in  the  Bahraich  district  on  August  14th  I  was  much 
surprised  to  hear  the  unmistakeable  harsh  note  of  Acrocephalus  stentoreus 
(the  Indian  Great  Reed  Warbler)  sounding  from  several  directions,  and  on 
searching  round  about  wherever  the  birds  were  calling,  several  nests  with  young 
and  at  last,  three  nests  with  fresh  eggs,  were  discovered  and  the  birds  secured. 
The  nests  were  all  placed  rather  low  down,  within  three  feet  of  the  water,  in 
more  or  less  detached  clumps  of  reed  inside  very  dense  reed  beds  and  seemed 
to  be  somewhat  smaller  and  made  of  finer  (or  less  coarse)  grasses  than  those  I 
have  seen  in  Kashmir.  The  birds  too  are  somewhat  smaller,  measuring  7*3  in 
length  against  7-7  as  given  in  Oates  and  Blanford,  but  in  other  respects  such  as 
wing  and  bill  measurements  and  colouring  agree  perfectly  with  their  descrip- 
tion, and  the  eggs  resemble  those  I  have  taken  numbers  of  in  Kashmir. 

I  should  be  glad  to  know  if  this  bird  has  been  recorded  before  as  breeding 
in  India,  as  although  abundant  in  Kashmir  in  summer  and  also  reported  from 
Sind  I  am  not  aware  that  it  has  been  obtained  except  as  a  cold  weather 
visitant  or  occasional  summer  straggler  in  Upper  India? 

S.  L.  WHYMPER. 
Jeolikote,  August  31st,  1907. 
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No.  XII.— NOTES  ON  THE  MANIPUR  BUSH-QUAIL 
(3IICR0PERDIX  MANIPURENSIS)  IN  CAPTIVITY. 

The  Manipur  Bush-Quail  (Microperdix  manipur  ensia,  Hume)  is  a  rare  bird 
found  in  the  Manipur  State,  in  the  Duars,  and  probably  in  other  places 
towards  the  Eastern  Frontier  of  India.  The  fact  that  it  lives  usually  in  long 
elephant-grass  accounts  for  the  difficulty  experienced  in  obtaining  specimens. 
Even  the  natives  do  not  appear  to  recognize  the  bird.  It  was  originally 
discovered  by  Hume  in  Manipur,  though  it  is  said  that  a  single  specimen 
existed  in  the  British  Museum  before  this,  and  was  supposed  to  have  been 
obtained  in  Bhutan.  An  interesting  description  of  the  shoot  in  which  Hume 
obtained  several  specimens  is  to  be  found  in  "  The  Game  Birds  of  India  " 
(Oates),  Part  I.,  page  107.  "  Once,  and  once  only,  "  writes  Hume,  "did  I  meet 
with  this  species,  and  that  was  at  the  base  of  the  hills  in  the  South-Eastern 
portion  of  the  Manipur  plain."  A  good  description  of  the  bird  can  be  found 
in  the  same  book,  the  most  obvious  characteristics  being  the  olive-grey  upper 
plumage,  each  feather  being  fringed  and  barred  with  black  in  both  male 
and  female.  The  lower  plumage  is  buff,  each  feather  having  a  black  cross, 
made  up  by  a  black  shaft  and  a  transverse  band.  The  irides  are  brown,  the 
legs  orange,  and  the  bill  horn-coloured.  In  this  Journal  Vol.  XV.,  page  527, 
there  is  a  note  by  Lieut.-Col.  H.  B.  Thornhill  of  a  female  specimen  obtained 
by  him  at  Alipur,  Duar,  in  1885-86.  It  was  by  the  kindness  of  Mr.  Comber 
that  my  attention  was  drawn  to  this.  I  know  of  no  more  recent  reference  to 
this  quail.* 

While  stationed  in  Manipur  in  1905-06,  I  was  naturally  keen  on  obtaining 
a  specimen  ;  and  though  on  several  occasions  I  put  up  a  quail  in  long  grass, 
which  I  thought  to  be  of  this  variety,  it  was  not  till  March  4,  1906,  that  I  was 
lucky  enough  to  catch  a  female  bird.  Some  of  the  other  birds  I  saw  appeared 
a  good  deal  darker  than  the  Manipur  quail,  and  were  smaller.  They  probably 
belonged  to  some  other  unknown  species  of  bush-quail,  but  I  never  succeeded 
in  getting  a  specimen. 

It  was  a  few  hundred  yards  off  the  Pukhao  Road,  thirteen  miles  N.-W.  of 
Imphal  (the  capital),  that  I  obtained  my  specimen.  Four  of  us  were  after 
deer  and  small  game,  burning  long  grass  and  beating.  During  our  last  burn 
a  quail  flew  out  of  the  long  grass,  and  settled  a  short  way  off  in  the  open. 
I  sent  a  beater  after  it,  and  after  another  short  flight  he  succeeded  in  catching 
it.  I  at  once  saw  it  was  a  species  new  to  me,  and  guessed  it  was  a  female 
Manipur  quail,  and  this  turned  out  to  be  the  case.  Probably  the  bird  was,  to 
some  extent,  overcome  by  the  smoke.  I  took  the  bird  home  wrapped  in 
a  handkerchief,  and  then  put  it  into  a  small  cage.    Next  morning  I  was  glad  to 


*  In  June  1907  Mr.  C.  M.  Inglis  sent  our  Society  an  interesting  note  on  this  quail 
which  has  unfortunately  had  to  be  kept  back,  because  it  is  desired  to  have  a  coloured 
illustration  of  this  bird  to  appear  with  it  in  the  Journal.  This  necessitated  writing  out 
to  India  and  obtaining  more  specimens  of  the  quail  before  it  could  be  figured.  It  is  hoped 
that  the  illustration  will  be  ready  shortly. — Eds. 
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see  it  alive,  and,  though  very  nervous  and  frightened,  it  readily  ate  grain  and 
drank  water.  I  kept  this  little  bird  alive  for  nearly  a  year,  and  got  quite  fond 
of  it,  till  one  night  (February  9,  1907)  it  died  suddenly  in  its  cage  at  Dehra 
Dun.  She  had  been  in  excellent  condition  and  spirits  the  day  before,  and 
even  a  careful  post-mortem  revealed  no  obvious  cause  of  death. 

As  far  as  I  know,  this  variety  of  quail  has  never  been  kept  in  captivity 
before,  so  some  details  of  its  habits  and  ways  may  be  of  interest.  At  first  I 
kept  it  in  a  basket  roofed  over  with  trellis-work.  Pounded  "  dhan  "  or  rice 
formed  her  staple  diet,  and  she  always  ate  readily.  Later  on  I  tried  her  with 
ordinary  millets  and  canary  seed,  and  she  ate  these  as  greedily.  I  soon  found 
that  she  had  a  great  liking  for  insects,  and  every  day  I  would  catch  something, 
and  she  soon  learnt  to  take  them  from  between  my  fingers.  Spiders,  flies 
wasp  larvae,  etc.,  were  all  alike  delicacies  to  her,  and  I  witnessed  many  an  ex- 
citing chase  when  an  insect  attempted  to  escape  in  the  straw  in  the  bottom  of 
the  cage.  When  a  larger  insect  than  she  cared  to  tackle,  such  as  a  large  beetle 
or  even  a  cockroach,  was  let  loose  in  the  cage,  she  was  greatly  concerned,  and 
kept  well  out  of  the  way  until  the  objectionable  creature  had  taken  its 
departure.  One  night  a  mouse  entered  the  cage  to  steal  some  of  the  grain,  and 
gave  the  poor  little  bird  a  dreadful  fright.  I  was  at  once  awakened  by  her 
fluttering,  and  I  found  that  she  had  parted  company  with  half  of  her  back 
feathers  in  her  attempts  to  escape. 

It  was  a  red-letter  day  for  her  when  I  substituted  dry  earth  for  part  of  the 
straw  in  her  cage.  She  almost  outdid  the  domestic  chickens  in  her  scratchings 
and  peckings.  Never  before  did  a  few  handfuls  of  dry  earth  afford  such  joy. 
After  an  hour's  pecking,  it  was  the  height  of  bliss  to  lie  in  the  sun  on  one  side 
with  the  uppermost  leg  and  wing  stretched  out  and  to  indulge  in  a  quiet  nap. 
Of  course,  in  these  characteristics  she  exactly  resembled  most  gallinaceous 
birds. 

It  was  wonderful  how  well  the  bird  got  to  know  me,  and  knew  my 
voice  and  whistle  quite  well.  If  left  alone,  she  was  generally  restless,  and, 
curiously,  was  much  quieter  if  the  cage  was  hung  up  out  of  harm's  way.  I 
suppose  she  missed  not  being  able  to  take  cover  while  in  the  cage  on  the 
ground.  I  was  quite  surprised  when  I  first  heard  her  note.  It  was  a  loud, 
clear  ringing,  which  could  easily  be  heard  a  hundred  yards  off.  I  can  imitate 
it  fairly  well  by  whistling,  but  it  is  hard  to  reproduce  it  in  writing.  If  the 
following  is  whistled,  it  will  give  some  idea  of  the  cry :  "  Whit — it — it — it — t — t." 
Each  "  it  "  is  slightly  higher  in  tone,  and  they  tend  to  run  into  one  another  at 
the  end.  The  cry  is  generally  repeated  three  or  four  times,  and  each  time  the 
note  becomes  louder  and  higher.  It  is  a  beautifully  clear,  shrill  and  charac- 
teristic whistle.  After  securing  this  specimen,  I  several  times  heard  the 
whistle  in  long  grass  in  Manipur,  and  I  have  no  doubt  I  should  have  secured 
several  specimens  if  I  had  remained  longer  there.  Without  knowing  the  cry 
of  this  quail,  it  is  only  by  accident  that  one  can  obtain  a  specimen,  owing  to 
its   extreme  shyness  and  its  fondness  for  living  in  very  long  grass. 
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When  eating,  this  bird  utters  a  very  subdued,  soft  whistle,  repeated  at  each 
peck,  much  like  the  "  it  "  of  its  usual  cry,  but  much  softer  and  lower.  The 
whistle  is  louder  and  more  excited  when  the  bird  is  pecking  at  an  insect  it 
relishes,  such  as  a  toothsome  green  caterpillar  (rescued  from  a  living  death 
in  a  wasp's  mud  nest). 

I  should  very  much  like  to  know  the  note  of  the  male  bird,  and,  being  such 
a  pretty  little  bird,  it  would  make  an  excellent  pet.: 

I  hope  the  above  brief  notes  will  be  of  some  interest.  A  knowledge  of  the 
bird's  cry  should  certainly  help  those  who  have  the  opportunity  of  visiting  its 
habitat  in  obtaining  more  specimens  of  this  rare  bird,  I  have  sent  the  speci- 
men described  here  to  Mr.  Ogilvie  Grant,  of  the  British  Museum. 

F.  POWELL  CONNOR,  Captain, 

I.M.S.,     1.R.C.8, 

Medical  College, 
Calcutta,  \2th  August  1907. 


No.  XIII— A  NOTE  ON    THE  DISTRIBUTION    OF    THE    BURMESE 
GREY  DUCK  OR  SPOT-BILL  (POLIONETTA 
HARINGTONI,  OATES). 

On  page  558,  Vol.  XVII,  of  the  Journal  of  the  Bombay  Natural  History 
Society,  Mr.  E.  W.  Oates  described  a  new  species  of  grey  duck  from  Upper 
Burma,  to  which  he  gave  the  above  title. 

For  the  convenience  of  those  readers  who  have  not  the  above  quoted 
number  at  hand  I  give  Mr.  Oates'  description  below  : — 

"  Similar  to  P.  pcbcilorhyncha,  the  Spot-bill  or  Grey  Duck  of  India,  but 
constantly  wanting  the  orange  coloured  patches  which  adorn  the  base  of  the 
upper  mandible  of  that  species.  The  bill  is,  moreover,  much  smaller, 
measuring  two  inches  from  the  point  of  the  forehead  to  the  tip  of  the  nail, 
against  two  and  a  quarter  inches  in  P.pcccilorhynchay 

On  page  437,  Vol.  IV,  of  the  "  Fauna  of  British  India,"  Birds,  Blanford 
gives  the  length  of  the  bill  as  2*5.  Oates  gives  the  distribution  of  the  new 
species  as  "  the  valley  of  the  Irrawaddy  river  and  the  Shan  States  "  and  adds 
Toungoo,  Tandawgyi  on  the  Pegu  river,  and  Thatone  as  probable  localities, 
Major  Evans  having  shot  grey  duck  there.  In  November  1902, 1  obtained  some 
grey  duck  in  the  Meiktila  district,  near  Thazi  on  the  Rangoon-Maudalay 
railway.  I  noticed  at  the  time  that  these  duck  had  the  patches  at  the  base  of 
the  bill  black  and  not  orange,  my  attention  being  drawn  to  the  fact  owing  to 
my  having  recently  seen  a  plate  of  P .  pcecilorhyncha,  showing  the  orange 
patches.  At  that  time,  however,  I  had  not  commenced  studying  the  Burmese 
birds,  and  assumed  that  the  orange  colour  was  put  on  in  the  breeding  season. 
In  the  cold  weather  of  1905-06, 1  did  a  good  deal  of  duck  shooting  in  the  Upper 
Chindwin,  above  Kindat.  About  a  dozen  grey  duck  were  killed,  all  but  one 
having  black  patches  at  the  base  of  the  mandible  :  the  one  exception,  killed 
about  February  15th,  1906,  had  these  patches  pure  orange. 
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At  the  end  of  October  1907,  I  was  again  out  duck  shooting  in  the  same 
locality,  and  obtained  fifteen  grey  duck.  Of  these,  no  less  than  four  had  the 
orange  patches  oi  P.pacilorliyncha,  but  in  every  case  the  orange  mark  had  a 
black  centre,  the  amount  of  black  varying  in  the  different  specimens.  I  very 
much  regret  that  I  did  not  measure  the  length  of  the  bill,  but  I  had  forgotten 
at  the  time  that  the  small  bill  was  one  of  the  characters  by  which  the  new 
species  is  distinguished  from  the  old. 

Now  a  species  of  grey  duck,  presumably  P.  haringtoni,  breeds  in  the  Upper 
Chindwin  :  I  have  personally  seen  pairs  of  these  duck  in  June,  July,  and 
September,  and  have  heard  of  broods  of  young  ones  and  of  nests  having  been 
found,  though  personally  I  have  not  been  fortunate  enough  to  see  the  young 
birds  or  secure  the  eggs  ;  and  I  have  shot  a  duck,  presumably  P.  pacilorhyncha, 
in  February  in  the  same  locality  :  it  would  appear  to  me,  therefore,  that 
P.pascilofhyncha  and  P.  haringtoni  occasionally  pair,  and  produce  a  hybrid 
with  the  spots  at  the  'base  of  the  mandible  partly  black  and  partly  orange, 
or  else  that  P.  haringtoni  is  merely  a  geographical  race  or  sub-species  of 
P.  pacilorhyncha,  and  occasionally  reverts  to  the  typical  species. 

It  is,  perhaps,  presumptuous  of  me  to  question  a  species  created  by  so 
eminent  an  authority  as  Mr.  Oates,  more  especially  as  I  foolishly  omitted  to 
take  measurements  of  the  bill  ;  but  against  the  five  specimens  examined  by 
Mr.  Oates,  I  have  now  obtained  four  with  mixed  black  and  orange  patches. 

I  shall  now  endeavour  to  obtain  some  more  specimens  from  the  Upper 
Chindwin  with  either  pure  orange  or  variegated  patches,  and  if  I  am  success- 
ful in  so  doing  they  will  be  preserved  and  forwarded  to  the  Bombay  Natural 
History  Society. 

Since  writing  the  above,  I  have  shot  a  male  wigeon  at  Kindat,  the  only  one 
I  have  ever  seen  or  heard  of  from  the  district. 

J.  C.  HOPWOOD. 

Kindat,  Upper  Chindwin,  9th  November  1907. 


No.  XIV.— NESTING  OF  THE  RUFOUS-BELLIED  HAWK-EAGLE. 

I  read  with  much  interest  Mr.  Kinloch's  letter  on  the  nesting  of  the  Rufous- 
bellied  Hawk-Eagle  (Lophotriorchis  Jcienerf)  in  the  Journal  published  on  the 
29th  June  last. 

Last  year  an  egg  was  sent  to  me  by  one  of  my  people  which  had  been 
taken  on  the  16th  February  1906  which  I  could  not  identify.  The  description 
of  the  bird  was  simply  that  it  was  an  eagle,  that  the  nest  wis  in  a  tall  tree,  and 
that  it  contained  only  one  egg,  which  was  very  much  incubated.  I  sent  it  to 
Mr.  Stuart  Baker  with  a  list  of  all  the  Eagles  that  have  been  found  in 
Travancore,  and  he  replied  that  he  had  no  eggs  exactly  similar  to  it  and  that 
it  was  probably  the  egg  of  Lophotriorchis  kieneri. 
35 
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It  will  be  interesting  if  Mr.  Kinloch  succeeds  in  getting  the  egg  of  this  bird 
as  he  hopes  to  do,  and  if  it  proves  to  be  similar  to  the  egg  which  has  been 
brought  to  me  or  not.     The  following  is  a  description  of  it : — 

Dirty  white,  rather  rough,  speckled  and  spotted  all  over  with    grey,  brick- 
red  and  dark  brown,  the  spots  forming  a  cap  at  the  larger  end. 
Size  2*65  inches  x  1*85  inches. 

T.  F.  BOURDILLON. 
Quilon,  Travancorr,  13th  August  1907. 


No.  XV— NOTE  ON  THE  BEARDED  VULTURE    (GYPAETUS 
BARBATUS)  OR  "  LAMMERGEYER  ". 

I  am  sending  for  the  Museum  the  stuffed  head  and  neck  of  the  Bearded 
Vulture  or  Lammergeyer.  I  shot  this  bird  on  the  22nd  of  last  month  as  it 
was  trying  to  capture  one  of  my  fowls.  I  was  so  much  pressed  for  time,  I 
am  sorry  to  say,  that  I  was  unable  to  preserve  the  entire  bird.  The  specimen 
I  send  however  is  a  very  good  one.  The  head,  neck,  and  bill  with  the  distin- 
guishing beard,  all  show  well,  the  plumage  being  in  good  order. 

This  bird  was  a  female,  and  its  measurements  agreed  exactly  with  those  of 
Jerdon's  which  give  length  four  feet,  expanse  of  wings  nine-and-a-half  feet. 
On  dissecting  it,  I  found  two  half  developed  eggs  on  which  no  shell  had  yet 
formed.  According  to  Jerdon  it  lays  in  April  or  May/5  The  bird  must  have 
been  feeding  recently  on  a  Gooral,  for  I  found  a  quantity  of  Gooral  hair  in 
its  stomach,  and  also  the  fractured  shoulder  blade  of  the  same  beast.  Jerdon 
says,  in  his  description  of  the  Bearded  Vulture,  and  its  habits  :  "  It  is  said  to 
hurl  Chamois,  and  even  the  Himalayan  Ovis  ammon  off  precipitous  cliffs  by  a 
sudden  swoop,  and  to  feed  on  the  mangled  carcases."  He  adds  that  in  the 
stomach  of  one  killed  by  him  in  Kashmir  he  found  several  large  bones, 
together  with  the  hoof  of  an  Ibex. 

The  statement  that  the  Bearded  Vulture  hurls  animals  over  the  tremendous 
precipices  of  the  Himalayas  is,  I  think,  proved  by  the  fact  that  the  Gooral's 
shoulder  blade  I  found  in  the  stomach  of  the  bird  killed  by  me  was  broken 
in  two  pieces,  as  though  from  a  fall,  for  it  is  impossible  that  the  bird  could 
have  done  this  with  its  bill. 

It  is  probable  that  the  Lammergeyer  keeps  a  good  look  out  for  such  animals 
as  may  fall,  or  be  thrown  over  the  precipices  of  the  mountains  which  it 
frequents.  I  remember  a  sad  accident  which  happened  a  few  years  ago,  when 
two  officers  were  shooting  on  the  Himalayan  ranges.  One  of  them  was 
following  up  a  wounded  bear  which  suddenly  charged,  knocking  him,  and  his 
shikari  over  the  precipice,  the  impetus  of  the  charge  carrying  the  bear  over  as 
well.  His  companion  who  was  observing  all  this  from  the  top  of  the  mountain, 
and  who  told  me  the  story  of  the  accident  very  shortly  after  it  happened, 
mentioned  that  it  took  him   about  four  hours  to  get  down  to  the  foot   of  the 


[*  According  to  Blanford  (Fauna  of  British  India,  Birds)  the  "  Lammergeyer   "  breeds 
''in  the  Himalayas  from  November  to  March."— Eds.] 
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precipice,  and   there  he   found   the  three  bodies  shattered  almost  beyond  re- 
cognition.    He  added  that  the  Lammergeyers  had  already  got  at  them. 

W.  OSBORN,  Lieut.-General,  i.a. 
Naggur,  Kulu  Punjab,  12th  January  1908. 

No.  XVI.— REMARKS  UPON  THE  SNAKE  CONTIA  ANGUSTICEPS. 

I  am  much  indebted  to  Mr.  R.  A.  Spence  who  has  submitted  for  my  exami- 
nation two  specimens  of  the  little  snake  Contia  angusticeps  sent  to  the  Society's 
collection  by  Sir  H.  McMahon,  with  the  request  that  I  would  write  a  descrip- 
tion of  this  little  known  snake.  Reference  to  Mr.  Boulenger's  Catalogue 
(Vol.  II,  1894,  p.  262)  shows  that  at  the  time  he  wrote  a  single  specimen  only 
was  known  which  was  in  the  Indian  Museum.  This  was  sent  to  him  for 
inspection  by  Mr.  Sclater.  His  earlier  work  Fauna.  Brit.  Ind. — Reptilia  and 
Batrachia  (1890)  made  no  reference  to  this  snake.  The  specimens  sent  to 
Mr.  Boulenger  was  procured  from  Cherat,  Baluchistan. 

Since  this  from  1899  to  1900  Sir  H.  McMahon  acquired  eleven  specimens  in 
the  Malakand,  and  he  says  in  a  letter  addressed  to  this  Society  :  "  This  little 
snake  is  fairly  common  in  one  restricted  locality,  i.  e.,  the  hill  slope  a  few  yards 
below  and  N.-W.  of  the  Political  Agent's  house." 

A  brief  allusion  to  these  specimens  was  contributed  to  this  Society  by 
Sir  H.  McMahon  himself  which  appeared  in  our  Journal  Vol.  XIV,  page  181. 

Some  of  these  specimens  were  given  to  the  British  Museum.  The  only 
examples  I  saw  there  in  1903  were  3  in  number  and  all  presented  by 
Sir  H.  McMahon.  In  1904  Dr.  N.  Annandale  made  a  brief  allusion  to  5  speci- 
mens in  the  Indian  Museum  received  from  Sir  H.  McMahon,  and  he  figured  one 
(Plate  XI,  fig.  1)  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  1904.  He 
mentions  here  that  the  type  specimen  has  been  lost. 

The  only  other  specimens  I  know  of  are  the  two  now  submitted  to  me. 

For  those  who  have 
not  access  to  Mr.  Bou- 
lenger's Catalogue  I 
venture  to  describe 
the  snake  again. 

Rostral :  Touches  6 
shields,  the  sutures  it 
makes  with  the  an- 
terior nasals  rather 
greater  than  with  the 
internasals,  nearly 
twice  as  long  as  those 
made  with  first  labials. 
Internasals  :  A  pair  ; 
the  suture  between 
them    rather     longer 


Contia      anjricslicty/t 


f> 


rom.  a  s/iecimen  I/i 
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than  that  between  the  prefrontal  fellows  ;  about  three-fourths  the  internaso- 
prsefrontal  suture.  Prcefrontals  :  A  pair;  the  suture  between  them  about 
two-thirds  the  praefronto-frontal  suture  ;  touching  the  internasal,  nasal,  loreal 
(when  present ;  if  absent  the  2nd  supralabial),  prseocular,  supraocular,  and 
frontal.  Frontal:  Touches  6  shields;  the  sutures  it  makes  with  the  supra- 
oculars one  quarter  greater  than  with  the  parietals,  one-third  to  one-quarter 
greater  than  with  the  prefrontals.  Supraoculars :  Length  about  three-quarters 
the  length  of  frontal  ;  breadth  about  half  the  breadth  of  the  frontal.  Nasals  : 
Entire,  with  the  nostril  situated  rather  above,  and  behind  the  mid-point  of  the 
shield  ;  touching  the  1st  and  2nd  supralabials.  Loreal  if  present  very  small, 
frequently  absent  being  united  with  the  prefrontal.  Prwoculars  :  One  ;  not 
reaching  the  crown.  Eye  with  vertically  elliptical  pupil.  Postoculars  :  One. 
Temporals :  One,  touching  the  5th  and  6th  supralabials.  Supralabials:  7  ;  the 
3rd  and  4th  touching  the  eye  ;  5th,  6th  and  7th  largest,  subequal.  Infralabials  r 
5  ;  the  5th  or  4th  and  5th  touching  the  posterior  sublinguals  ;  the  5th 
largest,  broader  than  the  posterior  sublinguals,  and  touching  two  scales  behind. 
Anterior  sublinguals  larger  than  posterior.  The  1st  infralabial  suture  one- 
fifth  to  one-sixth  the  suture  between  the  anterior  sublinguals.  Costals:  2  heads 
lengths  behind  head  15,  midbody  15,  2  heads  lengths  before  vent  13.  In  the 
step  from  15  to  13  the  3rd  and  4th  rows  above  the  ventrals  blend.0 
The  last  row,  and  the  vertebral  row  are  not  enlarged.  Apical  pits  are 
present,  and  single.  Keels  absent.  Ventrals  evenly  rounded,  broad,  the 
last  costal  row  only  being  visible  in  part  on  either  side.  Anal  divided. 
Subcaudals,  divided.  Head  depressed,  body  elongate,  cylindrical,  tail  mode- 
rate. Colour  pale  dun  brown,  nearly  uniform  dorsally,  but  if  inspected  closely 
the  edges  of  the  scales  are  seen  to  be  lighter.  The  head  has  two  dark  cross 
bars,  one  between  the  eyes,  one  in  the  middle  of  the  parietals,  and  a  broader 
bar  nuchally,  behind  which  some  specimens  have  a  row  or  two  of  transverse 
spots.  Sir  H.  McMahon  says  that  in  life  these  marks  are  black,  but  soon 
fade  in  spirit.    The  belly  is  dirty  whitish,  and  unspotted. 

Remarks. — It  is  to  be  noted  that  Mr,  Boulenger  mentions  the  presence  of  a 
small  loreal,  but  in  one  of  the  three  specimens  I  examined  in  the  British 
Museum  this  shield  is  absent,  and  it  is  absent  in  both  the  specimens  just 
received.  The  ventrals  and  subcaudals  in  the  five  specimens  examined  by  me 
are  as  follows  :— 

196  +  77,  185  +  81,  196  +  66,  201  ?  +  72,  182  +  81. 

This  snake  is  interesting  from  the  point  of  view  of  distribution.  According 
to  Mr.  Boulenger's  Catalogue  there  are  21  known  species  of  Contia.  Twelve  of 
these  are  only  known  from  North  America,  1  from  South  America  and  8  from 
A.sia  ;  7  of  these  are  however  only  known  from  Persia  and  further  West.     The 

*  In  one  specimen  before  me  the  costals  are  aberrant.  The  3rd  row  above  the  ventrals 
subdivides,  the  resulting  two  rows  again  coalescing  and  dividing  again.  The  rows  are  thus 
irregular  in  thj  second  fourth  of  the  body  numbering  17  and  16  in  places. 
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remaining  one,  viz.,  angusticeps  is  known  from  Baluchistan,  and  the  N.-W. 
Frontier  of  India  (Malakand).  It  is  one  of  the  smallest  snakes  that  occurs 
within  our  Indian  limits.  The  longest  record  is  15  inches,  and  though 
there  are  a  few  snakes  shorter  in  adult  life  I  am  not  aware  of  any  that  are 
more  slender  excepting  perhaps  Typhlops  braminus  and  Callophis  trimaculatus . 

Sir  H.  McMahon  says  "  In  life  this  little  snake  is  most  active  and  lively,  and 
assumes  a  most  pugnacious  attitude  when  teased." 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrugarh,  Assam,  28th  July  1907. 


No.  XVII— NOTES  ON  THE  INCUBATION, AND  BROOD  OF  THE 
INDO-BURMESE    SNAKE-LIZARD  OR  SLOW  WORM 

(  OP  HIS  A  UR  US  G  RA  CILIS). 

On  the  10th  of  September  a  cooly  in  Shillong  brought  me  a  female  slow 
worm  (Ophisaurus  gracilis)  with  5  eggs  with  which  she  was  reported  to  have 
been  found,  but  knowing  that  the  European  Slow  worm  {Anguis  fragilis)  is 
viviparous  in  habit  I  was  inclined  to  be  sceptical. 

The  eggs,  much  sullied  by  the  soil  beneath  which  they  were  deposited,  are 
probably  originally  white.  They  are  soft  shelled,  and  the  investment  much 
like  white  kid.  The  poles  are  isomorphous,  and  the  dimensions  of  one  egg 
typical  of  the  rest  are  if  x  i|  of  an  inch. 

One  egg  was  opened,  and  a  living  embryo  extracted  which  measured  4| 
inches,  the  tail  accounting  for  2|  inches.  On  the  19th  of  September  one  egg 
hatched,  the  youngster  measuring  4£  inches,  the  tail  2f  inches.  On  the  18th 
another  of  exactly  similar  proportions  emerged,  and  the  last  which  hatched 
appeared  on  the  20th  and  was  4J  inches  long.  The  hatchlings  are  lively 
little  creatures  betraying  some  timidity  but  making  no  attempt  at  self- 
defence.  In  colour  they  are  very  different  from  adults.  The  prevailing  hue 
is  a  pinkish-buff  or  dove  colour  with  a  metallic  sheen.  A  conspicuous  black 
band  originating  in  the  lore  and  passing  through  the  temporal  region  is 
continued  along  the  side  of  the  body  to  the  tail  tip.  The  nostril  is  black. 
A  fine  black  line  originating  beneath  the  eye  passes  along  the  lower  lip  and 
extends  as  far  back  as  the  vent.  Behind  a  median  nuchal  black  spot  three 
series  of  smaller  black  spots  progressively  diminishing  in  size  pass  down  the 
dorsum,  the  median  row  being  continued  well  on  to  the  tail.  Che  beautiful 
metallic  blue  dorsal  marks  seen  in  adults  are  conspicuously  absent. 

Investigation  proved  that  these  little  creatures  are  endowed  with  the  same 
means  of  escape  from  the  egg  as  young  snakes.  As  I  had  young  snakes  of  Tro- 
pidonotus  piscator  hatching  contemporaneously  I  was  able  to  compare  the  two. 
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*  .r  In  the  slow  worm  the  tooth 

/wT7w\.    i'.'lw     *n  Pr°fi^e  is  seen  to  project 

/Sjt/   U  wA.  H  more  than  in  the  snake.     It 

**"  T  also   has  a  very  decided  in- 

f\g  j  r-v>~,  clination  downwards,  where- 

Y    y'A  as  in  the  snake  there  is  little 

p-    3  or  no  such  inclination.    The 

shape  of   the   tooth  is  very 
different  in    the    two   crea. 
£ a  tures.     In   the    slow  worm 

the  cutting  edge   is   chisel- 
Fig.  1.    Roof  of  anterior  part  of  the  mouth  of   Ophi-  ,.,      ,     ,  .     ,,  ,        ,         , 
...      ,      .      ,_     „      _       ,,             ...    iiKe.DutiintnesnaKea  oroaci 
saurus  gracilis   showing  the  foetal  tooth  as  a  white 

speck  in  the  median  Une.  (Enlarged!.  R=rostral.  L=  shallow    deficiency    in     the 

labials.    T=the  tooth  shown  still  more  enlarged.        median  line  bisects  the  edge, 

Fig.  2.    Aspect  of  the  foetal  tooth  in  profile  in  Ophisavr  an(J    renders   it     bidentate. 

™  gracilis  _  The  two  are  shown  side  by 

Fig.  3.    Roof  of  mouth  of    Trwpidonotus  pisccttor  enlarg- 
ed showing  foetal  tooth  in  situ.      R=rostral.      M=  side   in    the    accompanying 
maxilla.    T  =  foetal  tooth  enlarged.  figures. 

I  find  that  the  oviparous  habit  of  this  lizard  is  not  a  new  observation,  but  was 
elicited  by  Major  G.  H.  Evans,  and  reported  in  this  Journal  (Vol.  XVI,  p.  171). 

Ophisaurus  gracilis  is  an  extremely  common  lizard  about  Shillong,  and 
frequently  dislodged,  as  I  understand  from  my  snake  collector,  when  overturning 
stones.  It  is  a  perfectly  harmless  creature  making  no  attempt  to  defend 
itself  when  grasped,  though  it  strives  to  evade  capture,  and  often  cleverly 
succeeds  where  broken  ground  favours  its  slippery  tactics. 

Like  its  European  ally,  its  only  means  of  defence  appears  to  lie  in  the  tail, 
which  it  very  readily  detaches,  and  leaves  wriggling  in  a  most  uncanny  fashion 
in  the  grasp  of  its  would-be  captor.  The  length  of  this  appendage  is  consider- 
ably greater  than  the  rest  of  the  creature  when  perfect,  but  a  very  large 
number  of  specimens  are  brought  in  an  imperfect  condition  with  stunted  tails 
in  various  stages  of  regeneration,  or  just  recently  detached. 

It  is  eminently  a  denizen  of  hilly  tracts  though  I  notice  Boulenger*  records 
it  from  Eastern  Bengal  and  Rangoon.  Evans,f  with  a  very  long  experience  of 
Burma,  and  of  Rangoon  particularly,  has  never  secured  a  specimen  except  at 
altitudes  from  2,500  to  5,000  feet.  Similarly  though  it  is  so  common  in  the 
Khasi  Hills  I  have  not  seen  or  heard  of  a  specimen  in  the  plains  of  Assam 
(about  Dibrugarh).  It  is  noteworthy  too  that  the  Chinese  species  Ophisanrus 
hard  dessribed  and  figured  by  Boulenger  in  1899 %  was  obtained  at  altitudes 
varying  from  3,000  to  4,000  feet. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrugarh,  Assam,  October  1907. 


*  Fauna,  Brit.  Ind.  Rept.  and  Batrach.,   1890,  p.  151. 

t  Loc.  cit. 

J  P.  Z.  B.,  p.  160. 
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No.  XVIII.— VIVIPAROUS  HABIT  OF  THE  COMMON  INDIAN 
SKINK  {LYGOSOMA  INDICA). 

I  am  not  aware  if  this;lizard  is  known  to  be  viviparous,  but  a  specimen  was 
brought  to  me  on  the  19th  of  August  in  Shillong  so  extremely  distended  that 
it  was  obvious  some  event  of  a  domestic  nature  was  impending.  When  cut 
open,  9  perfectly  formed  young  were  found  crowded  together  and  completely 
occupying  the  abdominal  cavity.  One  of  these  measured  2§  inches,  of  which 
the  tail  accounted  for  1^  inches. 

This  lizard  is  extremely  common  about  Shillong,  and  I  frequently  saw  it 
abroad,  and  on  many  occasions  disturbed  it  from  beneath  stones.  I  saw 
many  young,  evidently  this  year's  progeny  in  August  and  September,  of  a 
length  similar  to,  or  little   greater  than,  the  unborn  embryos  referred  to  above. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrdgarh,  Assam,  October  1907. 


No.  XIX.— REMARKS   ON  THE  AGAMOID  LIZARD 
(PTYCTOLjEMUS  GULARIS). 

Reference  to  Boulenger's  work,  Fauna  of  British  India,  Reptilia  and 
Batrachia  (1890,  p.  117),  makes  it  appear  that  this  lizard  is  extremely  rare, 
since  he  remarks  that  only  two  specimens  at  that  time  were  known — one  (the 
type)  in  the  Berlin  Museum,  said  to  be  from  Calcutta,  and  a  solitary  specimen 
in  the  British  Museum  from  Sadiya,  Assam. 

I  was  much  surprised,  therefore,  when  I  found  it  an  extremely  common 
species  about  Shillong,  Khasi  Hills  (4,900  feet).  I  collected  many  specimens 
which  have  been  sent  to  the  British  Museum  and  our  Society's  collection. 

Sadiya,  I  may  mention,  the  reported  habitat  of  the  solitary  British  Museum 
specimen  (in  1890),  is  on  the  north  bank  of  the  Brahmaputra,  within  a  few 
miles  of  the  Himalayas,  so  that  it  is  probable  that  the  eastern  ranges  of  these 
Hills  are  within  the  limit  of  its  distribution.  Calcutta  as  a  habitat,  I  think, 
requires  confirmation.  The  folds  in  the  throat  from  which  the  specific  name 
of  this  species  is  derived  are  not  black  in  life,  but  a  very  beautiful  deep  ultra- 
marine, and  the  scales  in  the  folds  are  minute  and  regular,  giving  an  appearance 
of  velvet.  There  are  two  more  or  less  conspicuous  narrow  black  lines 
radiating  from  the  eye,  a  lower  running  to  the  gape  and  an  upper  to  above 
the  gape,  in  other  respects  they  accord  with  the  description  given  by 
Boulenger. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrugarh,  Assam,  October  1907. 


No.  XX.— REMARKS  ON  THE  AGAMOID  LIZARD  (CALOTES 

JERDONII). 

This  lizard  is  a  common  species  in  the  Khasi  Hills  about   Shillong.      It   is 
arboreal    in   habit   as   its    colouration    suggests.     Those  I   encountered   were 
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usually  among  foliage,  mostly  on  low  bushes  or  bracken  ;  but  one  fell  at  my 
feet  from  an  overhanging  bough  of  a  pine  some  eight  feet  or  so  above  the 
ground. 

On  the  25th  of  August  I  witnessed  a  little  love  affair,  my  attention  being  at 
first  attracted  to  a  $  which  I  discovered  subsequently  was  forcing  his  atten- 
tions on  a  $  which  he  pursued  into  some  grass.  A  short  interval  allowed  me 
to  catch  the  pair  "  iD  flagrante  delicto".  A  gentleman  told  me  he  had  about 
the  same  time  witnessed  a  similar  scene.  The  breeding  season  appears  to  be 
very  late. 

In  life  these  lizards  are  most  beautiful,  the  prevailing  colour  being  a  light 
verdant  green.  The  two  I  caught  "  in  copula  "  were  of  a  dull  green,  inclining 
to  an  olive-green  ;  but  as  soon  as  they  were  immersed  in  spirit,  it  is  perhaps 
remarkable  that  the  green  acquired  a  much  brighter  hue,  similar  to  that  seen 
in  many  specimens  encountered  in  a  foliaceous  environment.  They  are,  like 
many  other  species  of  Calotes,  able  to  modify  their  colour  considerably  so  as  to 
harmonise  with  their  surroundings. 

The  colour  is  as  follows:  Dorsally  bright  green,  rather  brighter  in  the  $ 
than  in  the  9  •  -A-  light  brown  black-edged  dorsal  band  passes  forward  to  the 
upper  temporal  crest,  and  backwards  to  the  base  of  the  tail,  where  it  blends 
with  its  opposite  fellow.  There  is  a  conspicuous  black  in  the  fold  above  the 
shoulder.  The  tail,  green  at  the  base,  acquires  a  brown  hue  above  and  below 
posteriorly  and  some  darkish  ill-defined  annuli.  The  head  is  green,  and 
several  black  lines  radiate  from  the  eye.  The  belly  is  a  very  light  emerald- 
green,  spotted  with  golden-green.  There  is  a  yellow  or  orange  patch  on  and 
below  the  elbow,  and  another  on  the  knee,  running  up  the  anterior  aspect 
of  the  thigh. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dibrugarh,  Assam,  2bth  October  1907. 


No.  XXI —ON  THE  NETS  USED  BY  THE  FISHERMEN  OF 

NORTH  KANARA. 

We  are  indebted  to  Mr.  R.  E.  Enthoven  for  the  following  particulars  of  the 
nets  used  by  the  Harkantras,  a  fishing  caste  in  North  Kanara,  which  he  has 
kindly  passed  on  for  the  information  of  our  members.  Following  up  Mr.  Wal- 
linger's  paper  on  Estuary  Fishing  in  the  Konkan,  the  details  are  interesting  as 
illustrating  the  methods  in  vogue  on  adjoining  parts  of  the  West  Coast  of  India. 

There  is  no  mention  of  any  Stake  Nets  equivalent  to  the  "  Bhoksi  "  of  the 
Konkan,  but  the  wall  nets  are  numerous. 

1.  "  Torke-Bale  ".—This  is  a  large  net,  50  feet  long  and  15  feet  in  depth, 
with  a  12-inch  mesh,  and  is  used  out  at  sea  to  catch  large  fish,  such  as  Turmai. 
Karli,  Sora  and  Visan.  It  is  fitted  with  stone  weights  and  wooden  floats,  and 
is  fixed  in  position  by  means  of  heavy  stones  as  anchors,  and  is  often  left  set 
for  several  days  at  a  time.  It  is  taken  up  into  the  fishing  boats  and  not 
dragged  ashore. 
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2.  "  Kantle-Bale  ". — A  very  similar  net  to  the  foregoing,  but  with  a  3-inch 
mesh,  and  used  for  smaller  fish,  such  as  Madli,  Sheda  and  Ranvansa.  It  is  40 
feet  by  16  feet  in  depth,  and  is  usually  set  in  7  to  10  feet  of  water  in  the  same 
way  as  the  "  Torke-Bale  ". 

3.  "  Bide-Bale  ". — This  net  is  apparently  a  modification  of  the  two  previous 
ones,  the  single  net  being  20  feet  by  10  feet  with  a  6-inch  mesh,  but  a  num- 
ber of  them  are  joined  together,  generally  8  or  10,  and  set  out  at  sea  in  about 
40  feet  of  water. 

4.  ••  Bangde-Bale ". — This  net  is  similar  to  tbe  "Kantle-Bale,"  with  the 
exception  of  the  smaller  mesh,  which  is  only  2  inches,  and  is  reserved  specially 
for  shoals  of  "  Bangde  "  whenever  they  appear.  Several  of  the  nets  are  strung 
together,  and  an  enclosure  formed,  into  which  the  fish  are  then  driven. 

5.  "  Yal-Bale  ". — This  is  a  drag-net  that  is  used  near  the  shore  or  in  the 
creeks.  It  is  normally  15-feet  by  6  feet  in  depth,  with  6-inch  mesh,  but  a 
number  of  them,  up  to  15,  are  generally  joined  together.  Large  fish  are 
caught  in  this  net — it  is  said  up  to  10  maunds  (820  lbs.) — and  ten  men  or  more 
are  employed  in  working  the  net. 

6.  "  Rampan-Bale  ". — A  smaller  edition  of  the  "  Yal-Bale  "  with  a  2-inch 
mesh  that  is  used  for  smaller  fish. 

7.  "  Yendi  ". — This  is  a  long  draw-net,  generally  50  feet  by  6  feet,  with  a 
2-inch  mesh  and  poles  at  either  end.  It  evidently  corresponds  to  the  "  Para" 
of  the  Konkan. 

These  apparently  complete  the  wall  nets,  and  the  small  miscellaneous  nets 
are  described  as  follows: — 

8.  "  Dand-Jal  ". — This  is  the  Kanara  equivalent  of  the  Konkan  "  Gholwa,  " 
but  is  said  to  be  15  feet,  by  12  feet,  with  a|-inch  mesh,  and  fitted  with  poles  at 
either  end,  so  as  to  be  worked  by  two  men  as  a  draw-net. 

9.  "  Kuli-  Jal ". — These  are  small  bag  nets  made  of  cotton  thread  and 
described  as  similar  in  shape  to  a  billiard  table  pocket,  but  about  twice  as 
large.  Some  50  or  60  are  fixed  along  a  rope,  which  is  securely  anchored  with 
large  stones  at  each  end  in  6  to  10  feet  of  water.  The  nets  are  threaded  to- 
gether with  short  lengths  of  split  bamboo  and  left  set  for  several  days.  They 
are  mostly  employed  in  the  creeks  during  the  rainy  season. 

10.  "  Kuind-Bale  ". — This  is  described  as  a  small  hand-net,  used  singly.  The 
description  proceeds  :  "  It  has  two  thick  ropes  running  crosswise  just  in  the 
middle,  so  that  when  being  lifted  up  from  the  waters  it  closes  slowly  upon 
the  fish  coming  within  its  range."  I  must  confess  I  do:not  follow  how  it  is 
worked  with  these  ropes. 

11.  «  Kai-Bale  "   or  "  Bis-Bale    "  (Kan.),  "  Hat-Jal  "   or     "  Shendi-Jal  " 
(Mar.).     This  is  the  "  Pag  "  of  the  Konkan  as  described  by  Mr.  Wallinger. 

12.  "  J^lige."     This  net  is  used  exclusively  to  catch  "  Tdrle  "  fish. 

I  regret  that  I  am  unable  to   give  the  scientific    names  of  the   various   fishes 
mentioned,  but  perhaps  some  of  our  members  in  the  North  Kanara  District 
may  be  able  to  supply  the  information  or,  failing  that,  might  send  us  small 
36 
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specimens  of  them  in  spirit  to  enable  them  to  be  identified.  They  might 
possibly  be  traceable  in  Day's  "  Fishes  of  Malabar,"  but  I  have  not  access  to  a 
copy  of  the  book. 

E.  COMBER. 
Karachi,  Wih  August  1907. 


No.  XXII.— KEENNESS    OF  SIGHT  IN  BIRDS  AND  ANIMALS. 

It  is  extraordinary  what  different  opinions  one  hears  expressed   as   to   the 
keenness   of   eye-sight   in   animals   and  how  few  people  appear  to  agree  as  to 
any  particular  animal  having  long  or  short   sight.     The  Felines,  for  instance, 
are  generally  credited  with  long  sight,  but  on  page  1016  of   Vol.  XVII  of  our 
Journal,  Major  Burton   doubts  that  the   tiger  has   keen  sight  because  he  has 
known  of  instances  where  they  have  looked  at   him  "  with  unseeing  eyes."     I 
can  also  tell   of  a   similar   case,  when   a  tigress  took  up  her   position  directly 
behind  my  "machan"  and  where  I  had  least  expected  her,  there  being  a  village 
not  far  oif  and  open  fields  within  15  yards  of  where  I  sat,  and  I  had  not  even 
taken   the  trouble  to   close  up   the  back   of   the   "machan"   to   any   extent. 
Thanks  to  some   spur   fowl,  which   gave  her  away,  I  noticed  her,  by  twisting 
round  my  neck,  before  she  saw  me.    That  she  did  see  me  I  could  not  doubt,  as 
she  looked  hard  and   long  straight  at  me   and  then  quietly  sat  down.     It   was 
then   almost  dark,   and  I   longed  for  her   to  hurry   up  and  approach  the  kill, 
which  lay  in  front  of  her,  but  sho  had    no  intention  of   obliging.      She  would 
turn  her    head  away  and  look  about,    but  very  now   and  again  bring  it   back 
with  a  jerk,   to  have  another  look   at  me  and  seemingly  could  not  quite  make 
me  out,  but  had  a   faint  suspicion   that  all  was   not  right.     I  was   dressed   in 
groen  "shikar-cloth"  with  a  h-it  to  match  and  must  have  blended  well  with  the 
surroundings.     She  sat  there  quite  10  minutes  or  more,  when  she  suddenly  got 
up  and  walked  off  very   fast  into  a  bit  of   dense  jungle,  and  that   was  the  last 
I  saw  of  her,  and  a  nasty  stiff  neck  was  the  only  result  of  my  patience  and  not 
daring  to  move  for  fear  of   frightening  her.     To  return  to  the   subject,  how- 
ever, is   a  case  like  this,  sufficient  to   condemn  the  eye-sight  ?    An  animal  may 
be  as  keen  and  longsighted  as  an  eagle,  yet  not  detect  an  absolutely  stationary 
object,  particularly   if  its  colouring   harmonizes  with   its  environments.     How 
many  of  us  have  stood  staring  at  atcheetal  stag,  a  serow,  or  even  a    huge  thing 
like  a    bison,  at    close  quarters,   when  the    breaking    of  a  twig  or  some   other 
sound  has   warned  you  that    your   quarry   is  near,    for    perhaps  a  minute  or 
more,  with  "  unseeing  eyes,"  till  the  flap  of  an  ear  or  even  the  droop  of  eyelid 
has  told  you  that   the  object  you   have  been   looking   hard  at  is  the  animal 
you     are     after  ?    "  How     on   earth    did   I    not  see    that  at     once  ? "   you 
ask   yourself,   in  amazement,  as   the   whole    form  and   every  outline  is   now 
clearly   visible.     The  fact   remains   that   you   frequently  do   not,   when   the 
animal   stands   absolutely   motionless  and   the   keenest  eyed   shikari  is   often 
mistaken.    If,  however,  comparing   the   human   sight  with  that  of  an  animal 
will  not  prove  my   argument,  let  me  refer  my  readers  to  the  keen,  sharp  eyes 
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of  the  Falconidce,  about  which  there  can  be  absolutely  no  doubt  ;  yet  exactly 
the  same  argument  holds  good  in  their  case,  viz.,  that  a  hawk  or  falcon  will 
almost  invariably  overlook  a  stationary  bird.' 

I  have,  myself,  time  and  again  proved  this  to  be  the  case,  when  trying  to 
catch  falcons.  Not  long  ago,  I  had  my  nets  out  with  a  white  pigeon  between 
them,  waiting  for  a  Hodgson's  Hawk-eagle,  which  soared  over  my  bungalow 
every  afternoon.  He  arrived,  my  pigeon  saw  it  and  sat  absolutely  still,  and 
though  the  eagle  was  not  50  yards  above  it,  appeared  not  to  see  it  and  conti- 
nued ringing,  higher  and  higher  till  I  pulled  the  string,  the  pigeon  fluttered 
and  the  eagle  was  in  the  net  before  5  seconds  had  gone.  This  was  in  an  open 
spot  with  dense  jungle  all  round  and  a  white  pigeon  on  the  bright  green  grass, 
just  about  as  conspicuous  an  object  as  one  could  well  find  anywhere,  yet  when 
still,  it  was  passed  over  by  the  eagle.  This  same  species  I  have  caught  with  a 
rat,  across  a  deep  valley,  at  least  300  yards  across,  so  there  can  be  no  question 
of  its  being  long  sighted. 

In  the  same  way  I  have  waited  for  long  minutes  for  a  peregrine  falcon 
which  would  not  look  at  a  tame  pigeon  set  behind  a  noose,  right  in  front  of  it, 
till  the  pigeon  has  moved  or  fluttered,  and  yet  a  peregrine  will  drop  from  the 
heavens  or  appear  from  "  nowhere  "  when  another  falcon,  a  decoy,  is  thrown 
out  in  an  open  plain  with  a  few  feathers  mixed  with  horse-hair  nooses  tied  to 
its  leg,  taking  the  feathers  for  a  bird,  in  the  decoy's  claws. 

I  could  quote  similar  instances,  ad  lib.  almost,  to  show  that  at  least  the 
"  hunting  "  birds  do  not  notice  stationary  objects,  and  perhaps  the  same 
applies  in  the  mammals.  It  is  not  that  they  cannot  or  do  not  see  them,  for 
they  must.  An  object  that  is  visible  to  a  man  at  a  hundred  yards  must  be  so 
to  an  eagle  at  50,  and  yet  is  unmolested  till  it  moves.  On  the  other  hand  a 
"  Lammergeyer  "  will  see  a  bone  in  a  dark  ravine  as  he  glides  past,  some 
300  feet  above  it,  and  the  same  applies  to  kites,  crows,  vultures  and  such  like, 
but  these  are  not  "  hunting  "  birds. 

Are  their  eyes  keener  than  the  hawk-eagles,  hawks  or  falcons  ?  I  should 
doubt  it. 

The  birds  which  are  in  the  habit  of  killing  their  own  prey  never  seem  to 
notice  or  even  look  at  a  motionless  object,  and  when  they  do  see  it,  do  not 
appear  to  realize  that  it  is  worthy  of  note  and  so  pass  on.  It  is  not  because 
they  disdain  to  touch  what  is  not  of  their  own  killing,  as  many  books  would  have 
us  believe;  for  they  will.  Take  a  dead  quail  or  any  other  bird,  ruffle  its 
feathers  a  little  and  throw  it  out  in  front  of  a  sparrow-hawk  sitting  on  a  tree 
and  see  how  often  he  will  refuse  it  ?  Or  tie  a  string  to  its  leg  and  pull  it  past 
the  tree  the  hawk  is  sitting  on  and  it  is  ten  to  one  he  will  come  for  it.  Seeing 
it  move  he  possibly  thinks  it  is  alive,  but  he  surely  knows  it  is  not  the  moment 
he  catches  it,  but  once  caught  he  will  not  drop  it  because  it  is  dead. 

A  man  huddled  up  in  a  "  machan  "  making  himself  as  inconspicuous  as  he 
possibly  can  with  leaves  and  branches  to  aid  him,  might  well  be  passed  over. 
I  have  frequently  deceived  crows  on  a  kill  by  keeping  still,  and  nobody  can 
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accuse  them  of  not  having  keen  eyes,  so  why  should  those  of  a  tiger  or  panthei 
be  condemned  for  not  seeing  you  under  similar  circumstances.  They,  I  dare  say, 
see  you  alright,  if  they  look  up  at  all,  but  do  not  connect  the  conglomera- 
tion of  leaves,  sticks  and  the  bulky  form  behind,  lying  or  sitting  in  a  confused 
heap,  with  a  man  or  danger. 

C.  H.  DONALD,  f.z.s. 
Bhadarwa,  Kashmir  State,  31s<  July  1907. 

No.  XXIII— CANNIBALISM  OF  A  CATERPILLAR. 

I  believe  that  prior  to  the  discovery  by  Mr.  F.  P.  Dodd  in  Queensland,  of 
the  carnivorous  tendencies  of  the  larva  of  Liplxyra  brassolls  (vide  "  Entomolo- 
gist "  xxxv,  1902,  p.  153  and  Fauna  of  British  India/Butterflies,  Vol.  II.,  p.  453) 
no  case  of  flesh-eating  and  much  less  of  cannibalism  among  Lepidoptera  was 
known.  If  this  is  correct,  the  record  of  an  instance  of  this  nature  by  a  larva 
of  Papilio  aristolochice  cannot  fail  to  be  of  interest. 

As  I  first  took  the  larvae  partly  because  they  were  feeding  on  Aristolochia 
elegans  (an  exotic  in  India)  instead  of  on  A.  iniica,  its  normal  host  plant,  but 
mainly  to  note  the  dates  and  duration  of  the  several  instars,  I  enter  here  the 
observations  as  they  are  recorded. 

Two  larvae,  more  than  half  grown,  were  secured  on  the  7th  August  1907, 
and  another  only  §"  long  on  the  10th  August.  Of  the  first  couple  one  pupated 
on  the  17th  and  the  other  on  the  18th.  Both  pupae  and  the  larva  were  kept 
in  the  same  glass-topped  box. 

On  the  25th  August  on  inspecting  the  box  only  one  pupa  and  the  larva,  now 
nearly  full  grown,  were  to  be  found.  At  first  I  suspected  ants  had  got  at  the 
box,  but  none  were  about,  and  the  second  pupa  was  untouched  though  the 
two  were  close  together  ;  moreover,  there  did  not  seem  any  possibility  of 
ants  getting  into  the  box  which  was  verified  by  the  fact  that  later  I 
kept  some  very  small  ants  in  the  same  box  and  they  were  unable  to  find  a 
way  out. 

On  removing  all  the  Aristolochia  leaves  from  the  box.no  alien  insect  was 
found,  but  I  discovered  3  pieces  of  the  chitinous  pupal  case.  My  suspicions 
were  consequently  diverted  to  the  remaining  caterpillar,  which  I  then  left  with 
the  second  pupa  in  the  otherwise  empty  box,  even  placing  it  in  contact  with 
the  latter.  It  remained  practically  motionless  for  about  half  an  hour,  then 
after  investigating  the  pupa  moved  away. 

I  frequently  inspected  the  box  and  its  contents  during  the  rest  of 
the  morning,  but  the  caterpillar  remained  aloof  and  the  pupa  was 
unmolested.  At  about  midday  I  removed  the  caterpillar  to  another  box 
and  placed  with  it  the  remnants  of  the  destroyed  pupa  and  soon  after 
was  it  positively  eating  the  remains  which  it  devoured  completely.  At 
a  little  past  one  o'clock  I  replaced  the  same  leaves  which  had  been  removed 
from  the  original  box  and  very  soon  the  caterpillar  was  feeding  off  them, 
so  that  it  cannot  be  said  that  the  pupa  was  eaten  owing  to  a  lack  of  proper 
food.  It  may  be  mentioned  that  a  day  before  the  disappearance  of  the  pupa 
I  noticed  the  caterpillar  close  alongside  it  and  distinctly   heard  the  rustling 
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sound  these  pupa  sometimes  make  when  wriggling  on  being  molested  ;  at  the 
time,  however,  I  attached  no  importance  to  this,  and  it  did  not  occur  to  me  that 
the  larva  would  injure  it  in  any  way. 

The  cannibal  larva  prepared  for  pupation  3  days  later  on  the  28th  and 
pupated  on  the  night  of  29th — 30th,  and  a  normal  imago  issued  on  the  13th 
September. 

There  can  be  no  doubt  that  the  caterpillar  actually  devoured  the  pupa. 

CECIL  E.  C.  FISCHER. 
Dehra  Dun,  17th  September  1907. 

No.  XXIV.— NOTE  IN  REGARD  TO  THE  HABITS  OF.THE 

PRAYING   MANTIS. 

Referring  to  Mr.  Dunbar  Brander's  note,  on  his  naving  observed  a  Mantis 
shed  its  skin  and  then  proceed  to  eat  it.  The  mere  shedding  of  its  skin  by 
this  insect,  an  othopterous  one,  is  an  ordinary  occurrence  in  the  process  of 
growth,  and  when  observed  by  me  the  chitin  split  down  the  back  and  the 
insect  proceeded  to  crawl  out  of  the  opening,  growing  appreciably  during  the 
operation.  I  have  never,  however,  yet  seen  this  insect  eat  its  skin,  possibly  the 
one  observed  by  Mr.  Dunbar  Brander  was  very  hungry  or  more  likely  had  an 
abhorrence  of  waste  and  considered  it  a  sound  idea  to  stow  away  its  cast  off 
coat  with  the  object  of  patching  up  the  new  one  as  soon  as  ever  it  became 
uncomfortably  tight  ? 

L.K.  MARTIN. 
Chanda,  C.  P.,  15th  August  1907. 


No.  XXV.— SEXUAL  ATTRACTION  IN  LEPIDOPTERA. 
About  the  end  of  August  I  had  a  number  of  pupae  of  Clania  crameri,  a 
psycid  moth  very  common  here,  in  their  thorn-covered  cases.  The  first  moth 
to  emerge  was  a  female,  a  grub-like  creature  destitute  of  wings,  legs,  and 
antennae,  which  under  normal  conditions  never  leaves  its  larval  case.  As  I 
had  known  of  males  being  captured  at  rest  on  larval  cases  containing  females, 
I  put  the  moth  in  a  small  tin  box  in  my  pocket  as  I  went  out  in  the  evening, 
with  the  intention  of  trying  "  sembling  "  by  putting  it  in  a  muslin  bag  in  a 
place  likely  to  be  haunted  by  males.  Just  about  dusk  as  I  was  picking  up 
some  pyralid  larval  from  a  low  creeping  plant  my  attention  was  attracted  by 
the  buzz  of  an  insect  close  to  my  waist.  I  thought  at  first  it  was  a  beetle, 
but  when  a  minute  later  it  returned  I  saw  that  I  was  mistaken,  and  whipped 
it  up  with  my  net  as  it  hovered  over  my  pocket.  It  was  a  male  C.  crameri. 
The  sexual  sense  must  have  been  remarkably  keen  to  enable  it  to  detect 
the  presence  of  a  female  shut  up  in  a  box  tin  in  my  pocket.  I  put  out  this 
female  and  one  or  two  others,  which  emerged  later  on,  in  muslin  bags  tied  in 
the  branches  of  bu&hes  in  my  garden,  and  they  proved  so  attractive  that  I 
found  quite  a  dozen  males  at  one  time  or  another  at  rest  on  the  bags. 

W.  HOWARD  CAMPBELL. 
Gooty,  28th  October  1907. 
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No.  XXVI.— SWEEPING  FOR  MOTHS. 

It  may  interest  those  who  are  working  at  the  Lepidoptera  heterocera  to 
know  that  I  found  sweeping  with  a  butterfly  net  an  excellent  way  of  captur- 
ing varied  species  of  Syntomidce.  When  on  the  plains  last  hot  weather  I  took 
quite  a  number  of  specimens  of  S.  aperiens  and  S.  gelatina  by  sweeping  my  net 
lightly  over  the  leaves  of  bushes  and  grasses  by  the  roadside,  and  here  in 
Gooty  I  have  recently  taken  a  fine  lot  of  S.  ochreipuncta,  of  which  I  had 
previously  seen  only  two  specimens  in  this  locality,  by  the  same  method. 

W.  HOWARD  CAMPBELL. 

Gooty,  28th  October  1907. 


No.  XXVII.— FLEAS  AND  PLAGUE. 

Now  that  most  people  are  agreed  that  it  is  fairly  well  established  that  fleas 
have  a  good  deal  to  do  with  the  spread  of  plague.it  might  be  worth  considering 
whether  fleas  do  not  prefer  certain  conditions  to  others  and  whether  those 
places  in  India  in  which  plague  has  never  got  a  real  hold,  do  not  possess  in 
common  certain  properties,  either  in  the  soil  on  which  they  are  built  or  in 
the  nature  of  their  climate,  which  are  antagonistic  to  the  propagation  of 
the  flea. 

To  take  an  instance,  Shikarpur  is  a  very  congested  town  of  50,000  inhabitants 
in  the  Sukkur  District  of  the  province  of  Sind.  Its  state  is  far  from  sanitary, 
and  yet,  although  plague  has  attacked  several  adjacent  places,  I  believe  that 
no  indigenous  case  of  plague  has  occurred  here  :  there  have  been  several 
mported  cases.  The  Civil  Surgeon  of  Shikarpur,  who  has  been  studying  the 
question,  informs  me  that,  though  rats  are  plentiful  in  the  town,  very  few 
fleas  are  to  be  found  on  the  specimens  captured,  and  that  the  town  is  singularly 
free  from  fleas.  Anyone  would  imagine  that  Shikarpur  would  be  infested  with 
fleas,  the  houses  are  closely-packed,  composed  of  small  dark  rooms  seldom 
aired  or  cleaned.  Again,  the  rats  are  said  to  be  different  to  the  rat  of 
Bombay. 

Some  attempt  is,  I  believe,  being  made  to  collect  specimens  of  rats  through- 
out India  for  purposes  of  investigation  whether  any  particular  specimen 
appears  to  be  more  prone  than  others  to  infection  by  plague. 

It  would  be  interesting  if  the  investigation  could  be  extended  to  include 
inquiries  as  to  the  prevalence,  or  the  contrary,  of  fleas  in  the  districts  affected 
by  plague  and  in  those  that  have  suffered  least.  Such  an  investigation  might 
result  in  valuable  information. 

Possibly  a  geological  and  meteorological  investigation  of  places  where  plague 
has  and  has  not  been  prevalent,  would  also  be  of  much  assistance  in  solving  the 
problems  connected  with  plague. 

E.  L.  SALE. 

Sukkur,  Sind,  22th  October  1907. 
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[In  reference  to  the  above,  Capt.  W.  Glen  Liston,  i.m.s.,  Acting  Director,  Bombay 
Bacteriological  Laboratory,  to  whom  the  note  was  referred,  writes  as  follows  :  "  I  have  read 
with  much  interest  Mr.  Sale's  letter.  I  believe  there  are  many  interesting  things  connect- 
ed with  plague  still  to  be  found  oat,  particularly  the  reasons  why  certain  places  escape  the 
disease  while  others  suffer.  I  can  give  two  interesting  instances.  In  Simla  (which  bas  so 
far  escaped  the  disease)  the  largest  percentage  of  fleas  found  on  rats  (over  90  per  cent.  I 
believe)  belong  to  the  species  Ccratophyllusfasclatus  and  not  to  Pulev  cheoph  which  I  may 
call  the  <  Plague-rat  flea'.  Again,  Oapt.  Gloster  has  visited  the  Kangra  District  in  the 
Punjab  where  plague  has  never  established  itself.  In  certain  plague  free  villages  he  caught 
a  number  of  rats  which  all  conformed  to  the  type  of  Mm  ruttus  which  we  recognize  as 
variety  alexandrinus.  Very  few  specimens  of  this  type  are  found  in  Bombay  and  in  certain 
plague-infected  Punjab  villages  the  rats  of  which  were  examined.  I  cannot,  however,  say 
that  the  reason  why  the  Kangra  villages  escaped  plague,  is  because  of  the  presence  of  this 
type  of  rattus,  since  there  are  other  possible  explanations."  This  Society  will  be  very  glad 
to  receive  specimens  of  rats  from  all  parts  of  India  to  assist  in  the  matter  of  identification.— 
Eds.] 

No.  XXVIII.— A  NOTE  ON  HURA  CREPITANS,  LINN.,  FOUND  TN 
KHANDALA,  WESTERN  GHAUTS. 

Hura  crepitans  belongs  to  the  N.  O.  Euphorbiacese.  It  is  indigenous  in 
Tropical  America,  and  known  as  Javilla  in  Panama,  and  Acupo  and  Habillo  in 
New  Granada.  In  popular  English  it  is  called  sand-box  from  the  fact  of  its 
fruit,  which  is  a  many-celled  woody  capsule,  being  used  as  a  sand-box  in  the 
colonies  of  Tropical  America.  For  this  purpose  the  fruit  is  first  boiled  in  oil 
to  prevent  dehiscence,  and  then  emptied  of  its  seed. 

The  tree  is  from  thirty  to  forty  feet  high,  numerously  branched.  In  its 
native  country  it  is  often  planted  for  the  sake  of  its  shade  for  which  it  is  well 
adapted,  having  a  great  abundance  of  glossy  peepul-like  or  poplar-like  leaves. 
The  tree  is  of  rapid  growth,  says  Surgeon-General  E.  Balfour.  The  trunk  is 
strongly  armed  ;  the  wood  is  light.  "  From  the  quickness  of  its  vegetation, 
its  parts  are  of  so  loose  a  texture  that  a  loud  clap  of  thunder,  or  a  sudden 
gust  of  wind,  frequently  causes  the  largest  boughs  to  snap  asunder.  The 
wood  is  only  fit  for  joists  and  spars."     (Loudon's  Encyclopsedia  of  Plants.) 

The  inflorescence  is  very  characteristic.  In  Lindley  and  Moore's  Treasury 
of  Botany,  (p.  602,  Pt.  II,  1870,  London)  A.  A.  Balfour  says  thus :— "  The 
reddish  inconspicuous  flowers  are  sterile  and  fertile  on  different  plants."  In 
the  specimen  from  Khandala  which  I  exhibit,  the  female  flowers  and  the  male 
catkins  are  on  one  and  the  same  plant. 

The  male  flowers  are  in  stalked  "catkin-like  heads,  each  flower  with 
a  cup -shaped  calyx  and  a  central  column  around  which  are  one  or  many 
rows  of  scale-like  bodies,  each  supporting  on  its  concave  face  a  stamen." 
(A.  A.  B.) 

The  female  flowers  are  solitary  and  stalked  in  the  axils  of  the  leaves,  with 
a  like  calyx  and  a  rounded  ovary  terminated  by  a  singularly  trumpet-shaped 
style.  The  terminal  portion  of  the  style,  i.  e„  the  stigma,  is  cup-like,  having 
a  reflexed  many-toothed  border. 
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The  ovary  consists  of  many  carpels,  12-20.  In  the  N.  0.  Euphorbiacese, 
the  ovary  is  typically  trilocular.  But  in  the  Genus  Hura  it  is  multilocular. 
Prof.  Vines  says  that  in  Hura  crepitans  the  carpels  are  from  5-20.  (Text- 
Book  of  Botany,  p.  621,  1895,  London.) 

The  fruit  is  a  capsule,  rounded,  consisting  of  curiously-shaped  hard-shelled 
carpels  and  about  the  size  of  an  orange.  They  have  as  many  deep  furrows  as 
there  are  cells.  When  the  fruit  is  mature  and  dry  and  "  exposed  to  the 
action  of  a  dry  atmosphere,  it  bursts  with  great  force  accompanied  by  a  loud 
sharp  crack,  like  the  report  of  a  pistol  for  which  reason  it  is  often  called  the 
Monkey's  Dinner-Bell."  (A.  A  B.).  In  the  3rd  edition  of  Lyon's  Medical  Juris- 
prudence there  is  the  following  remark  on  the  Sand-box  tree  : — "  Chevers  on 
the  authority  of  Dr.  H.  Cleghorn  remarks  that  this  tree  introduced  from  the 
West  Indies  is  not  uncommon  at  the  Presidency  Towns."  Mr.  Millard,  our 
Honorary  Secretary  informs  me  that  he  believes  that  the  Khandala  tree  was 
introduced  there  by  the  Hon'ble  Mr.  Rustomji  Jamsetji  Jijibhoy  in  1864. 

The  seeds  are  lenticular,  varying  in  diameter  from  17  mm.  to  20  mm. 
according  to  Kerner  von  Marilaun. 

The  inflorescence  appeared  at  Khandala  in  May  last  and  the  fruit  was  ready 
in  October  last.  Both  Johnson  and  Paxton  say  that  the  plant  was  introduced 
into  England  in  1733.  As  a  stove-evergreen  tree  it  bears  whitish-yellow 
flowers,  say  Johnson  and  Paxton.  But  Loudon  says  that  the  male  and  female 
flowers  are  violet.     The  Khandala  flowers  were  beautiful  lake-coloured. 

Loudon  observes  that  the  species  are  propagated  by  large  ripened  cuttings 
planted  in  heat  and  covered  in  a  hand-glass.  His  description  of  the  fruit  is 
characteristic.  It  runs  thus : — "  The  fruit  is  of  a  very  elegant  form  resem- 
bling a  depressed  sphere  with  many  rounded  ribs,  arranged  with  the  utmost 
symmetry." 

The  seeds  are  violently  purgative.  The  sap  of  the  leaves  and  bark,  says 
Loudon,  is  corrosive  and  the  seeds  "  vilien  roasted  purge  both  upwards  and 
downwards."  According  to  Lunan  dry  seeds  lose  their  drastic  property  ;  the 
seeds  are  drastic  and  emetic  only  in  the  green  state.  Boussingault  says  that 
when  he  and  M.  Rivers  analysed  some  milk  of  the  Hura  sent  to  them  from 
Guaduas  by  Dr.  Roulin,  they  were  attacked  with  erysipelas.  "  The  courier 
who  brought  it  was  seriously  injured,  and  the  inhabitants  of  the  houses  where 
he  had  lodged  on  the  road  experienced  the  same  effects."  (Le  M.  and  D.) 
What  is  called  "  milk"  is  not  white,  but  thick  sap  resembling  the  syrup  of  cane 
sugar.  When  I  took  the  plant  from  Khandala  to  Lanoli,  the  few  drops  that 
trickled  down  my  fingers  from  cut  ends  of  the  sprigs,  irritated  my  hands. 
There  was  an  itching  sensation,  and  nothing  more. 

K.  R.  KIRTIKAR.  f.l.s., 

Lt.-Col.,  I.M.S.,  (Ret.) 

Andheri,  Salsette,  December  1907. 
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PROCEEDINGS 
OF  THE  MEETING  HELD  ON  12th  DECEMBER  1907. 

A  meeting  of  the  members  of  the  Bombay  Natural  History  Society  took 
place  at  the  Society's  Rooms  on  12th  December  1907,  the  Revd.  F.  Dreckmann, 
S.J.,  presiding. 

The  election  of  the  following  40  new  members  since  the  last  meeting  was  duly 
announced  :■ — 

Mr.  J.H.Garrett,  I.C.S.  (Ratnagiri) ;  Mr.  T.  S.  Gregson,  (Bombay);  Mr. 
D.  Reynolds,  R.F.A.  (Neemuch,  C,  I.) ;  Mr.  E.  A.  Boxall  (Chiengmai  via 
Moulmein  and  Raheng) ;  Mr.  N.  E.  Reilly  (Panjgur,  Mekran  Coast) ;  Mr, 
Fred.  E.  Vernede  (Travancore)  ;  Mr.  C.  D.  Baker  (Bombay)  ;  Mr.  L.  Withinshaw 
(Vellore,  Madras  Presidency)  ;  Mr.  F.  W.  A.  Wells  (Jhansi)  ;  Mr.  C.  D'Souza, 
(Toungoo,  Burma)  ;  Mr.  F.  W.  Hunt  (Somaliland) ;  Mr.  J.  G.  F.  Marshall, 
B.F.S.  (Tovoy,  Burma) ;  Mr.  H.  M.  Dwane  (Dharwar) ;  Mr.  J.  H.  Stirling 
(Jodhpur);  Mr.C.  M.  McOrie.  I,  F.  S.  (Saugor,  C.P.);  Dr.  A.  Powell  (Bombay); 
Capt.  C.  R.  Lloyd  (Bombay) ;  The  Hon'ble  Gerald  Legge  (Johore,  Straits 
Settlements);  Mr.  E.  S.  Hearn  (Bombay)  ;  Mr.  W.  H.  Luck  (Rajkote)  ; 
H.  H.  Fatesingrao,  Raja  of  Akalkote  (Kirkee);  Mr.  C.  V.Vernon,  I.C.S. 
(Hyderabad,  Sind);  Mr.  P.  B.  Haigh,  I.C.S.  (Bombay);  Mr.  C.  H.  Stockley 
(Somaliland)  ;  H.  E.  Sir  George  Sydenham  Clarke,  G.C.I.E.  (Bombay)  ;  H.  E. 
Commodore  Sir  George  Warrender  (Bombay)  ;  Mr.  J.  W.  Smith  (Sialkote) ; 
Mr.  C.  W.  Craig  (Bhatinda,  Punjab) ;  Mr.  H.  W.  E.  Forsyth,  R.  E.  (Bareilly)  ; 
Mr.  W.  S.  Rogers  (Bombay);  The  Mess  Secretary,  59th  Scinde  Rifles 
(Peshawar)  ;  Capt.  J.  W.  Garwood  (Bombay)  ;  Mr.  E.  H.  Lovell,  R.  A.  (Attock); 
Mr.  M.  C.  Gribbon  (Kohat) ;  Mr.  E.  J.  Jephson  (Mingin,  U.  Chindwin, 
Burma) ;  Mr.  C.  S.  Barton  (Mingin,  U.  Chindwin,  Burma)  ;  Mr.  C.  H.  Hobart 
(Kindat,  U.  Chindwin,  Burma)  ;  Mr.  R.  W.  D.  Wallis  (Mingin,  U.  Chindwin, 
Burma)  and  The  Secretary,  Byculla   Club  (Bombay). 

CONTRIBUTIONS  TO  THE  MUSEUM. 

The  Honorary  Secretary,  Mr.  W.  S.   Millard,  acknowledged    receipt  of   the 
following : — 


Contribution. 

Description. 

Locality. 

Contributor. 

Skin  of  a  King  Cobra 
2  Rock  Lizards        ... 

Naia  bungarut 
Agama  tuberculata,.. 

Palanpur 
Kasauli 

Col.  G.  Hyde  Cates. 
Col.  b\  W.  Thomp- 

A  number  of  Butter- 
flies. 
1  Snake          

1    do.             ...        ... 

Shells  of  the  Himala- 
yan Snail. 

1  Snake          

2  See9ee       Partridges 
(alive). 

Darjeeling 

sou. 
Eev.  F.  Moller. 

Tropidonotus    pluml- 

color. 
Coluber  lielena 
Helicarion  flemingi... 

Tropido7totut  piscator 
Atnoper&ix    bonhami. 

Dharwar 

Kilkotagiri 
Nagar  Kulu 

Attock 
Karachi 

Mr.      C.      Hudson, 

I..C.S. 
Mr.  A.  M.  Kinloch. 
Genl.  W.  OBborn. 

Mr.  A.  McDonough. 
Mr.  W.  Clements. 
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Contribution. 

Description. 

Locality 

Contributor 

Some  fishes    ... 

•  •  • 

Persian  Gulf 

Mr.    F.    W.  Town- 
send. 

Single  shed    bora 

of 

Oervus  unicolor 

Nimar,  C.P.      ... 

Mr.  S.  D.  Smith. 

Sambhar. 

1  Bat 

... 

ScotopMlus  kuhlu    ... 

Karachi 

Mr.  E.  Comber. 

17  Sea  Snakes 

... 

•  •»    *  • 

Karvvar 

Mr.    C.     C.    EoyJ, 

r.c.s. 

1     Monkey     mouthed 

Stegostoma  tigrinum. 

Do 

Do. 

Shark. 

1  Eel 

... 

Do 

Do. 

1  Snake 

Pseudoxonodon    mac- 

Major       F.      Wall 

rops. 

l.M.S. 

2  Snakes 

... 

Columber       porphyr- 
aceus. 

Do. 

2     do. 

... 

Psamodynastes     pul- 
verultsntus. 

Do. 

5     do. 

... 

Laohesis  monticola  ... 

Do. 

1     do. 

... 

Lackesis  jerdonii 

Do. 

3     do. 

... 

Poliodontophis   colla- 

ris. 
Zaocys  nigromargina- 

Do. 

1     do. 

#. 

Do. 

tus. 

3     do. 

•  • 

Callophis       macclell- 
andii. 

Do. 

1    do. 

•  k< 

Tropidonotus      khasi- 

ensis. 

Do. 

1     do. 

•  •  • 

Tropidonotus     paral- 
lelus. 

Do. 

1     do. 

•■a 

Tropidonotus  himala* 
yanus. 

Do. 

1     do. 

1*1 

Amblycephalus  mon- 
ticola. 



Do. 

2     do. 

•  •• 

Blythia  reticulata  ... 

Do. 

2    do. 

... 

Rhabdops  bicolor     .  . 

Do. 

5     do. 

•  ■  • 

Trachischtun    wonti- 
cola. 

Do. 

2     do. 

••• 

Dinodon      septentrio- 
nalis. 

Do. 

1    do. 

•  •• 

Ablabes  frenatus 

Do. 

3  Lizards 

••* 

Ophisaurvs  graciln. 

Do. 

4      do. 

... 

Pyctolcemus  gularls. 

Do. 

2      do. 

•  •  * 

Calotet  jerdoni 

Do. 

2      do. 

••i 

Oalotes  versicolor     ... 

Do. 

2  Snakes 

•• 

Dipsvs  trigonata 

Matheran 

The  Supdt.   of  Ma- 
theran. 

1  Indian  Monitor 

•  • 

Varanus    bengalensis 
juv. 

Khandwa 

Lt.-Col.   D.  E.   Ba- 
natvala,  l.M.S.  • 

2  Snakes  (alive) 

•• 

Tropidonotus  piscatoi 
Laches  is  anamallensit 

Kilkotagiri 

Mr.  A.  M.  Kinloch. 

1  Krait           ... 

...  Bungarus  candidus... 

Matheran 

The  Supdt.    of   Ma- 

theran. 

Some  pressed  Fen 

is.. 

Darjeeling 

Col.  \V.  B.  Ferris. 

5  Snakes 

. , 

...  .. 

Dtbala,  Aden 

Capt.  H,  R.  Watson. 

2  Sharks  (juv) 

Aden 

Mr.  H.  Seton-Karr. 

2  Snakes  (alive) 

•« 

Dipsas         trigonata 
Smtotes  arnensis. 

Banda.,  U.  P. 

Mr.    St.    G.  deCar- 
teret. 

1  Dhaman  juv.  (al 

ive^ 

Zamenis  mucosas 

Bombay 

Mr.  N.  St.  Paul. 

8  Rats  (alive) 

•  •i 

Dharwar 

Mr.      C.       Hudson, 
I.O.S. 
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Contribution. 

Description. 

Locality. 

Contributor. 

7     Rats  (alive) 

Phitora 

Bombay  Govern- 
ment. 

8     do.             

BhuFawal 

Do. 

2     do.             

Jalgaon 

Do. 

7     do.             

■  •  •    •  • 

Amalner 

Do. 

4     do.             

Yeola 

Do. 

5     do.             

Cbalisgaon 

Do. 

10  do.             

Pachora 

Do. 

11  do.             

Shikarpur 

Do. 

3     do.             

Erandol 

Do. 

2     do.             

Jamner 

Do. 

do. 



Dharwar 

Mr.  C.  Hudson, 
I.CS. 

1  Red-headed  Bunting 

Ember  ha  hit  col  a     ... 

Jhansi 

Lt.  C.  Thornbill. 

A  number   of   pressed 

Chamba  State 

Capt.  R.  St.  J.  Gil- 

flowers and  plants. 

lespie,  R.  E. 

Some     Scorpions 

Ratnagiri 

Mr.   F.    W.    Town- 

(alive). 

send. 

1  Nodule 

Matiora,  Karachi 

Do. 

1  Viper 

Eehis  carinata 

Hyderabad,  Sind 

Capt.  H.  Harding, 
K.A.M.C. 

1  Snake          

OUgodon  dor  sails     ... 

Mansi,  U.  Burma 

Mr.  D.  H.  M.Boyle. 

2  Rats  (alive) 

Pithora 

Bombay  Govern- 
ment 

*2  Leopard  Cats  (alive) 

Fdis  bentjalensis 

Karwar 

Mr.  VV.  P.  Jardine. 

1  Snake 

Psammodynastes  pul- 
verulentus- 

Mansi,  U.  Burma 

Mr.  D.  H.  Boyle. 

1  Rat              

Dindori 

Bombay  Govern- 
ment. 

4  Rats 

Ratnagi  ri 

Capt.  R.  W.  An- 
thony, R.I.M.S. 

9    do.             

PaDcli  Mahals 

Bombay  Govern- 
ment. 

1  Case  with    mounted 

Kallima  inachus    and 

Mr.  W.  S.  Millard. 

specimens  of    Leaf 

Kalliwa  horsjieldi. 

Butterflies  showing 

mimicry. 

2  Snakes         

Polyodontophis  sagyl- 

Dinajpur,  E.   B.    S. 

Col.    C.    T.  Peters, 

tar  his. 

Ry. 

I. M.S.  (Ret.) 

*  Forwarded  to  the  Victoria  Gardens,  Bombay, 

Minor  Contributions  from  Miss  L.  Moxon,  Mr.  Mc Waters,  Mr.  A.  Simcox, 
Mr.  Tottenham,  Mr.  Collins,  Mr.  D.  Witt,  Mr.  J.  M.  Kerr,  Mr.  W.  S.  S.  Rogers, 
Lt.-Genl.  W.  Osborn,  Mrs.  J.  Adam,  and  Mr.  D.  H.  M.  Boyle, 

CONTRIBUTIONS  TO  THE  LIBRARY. 

Memoirs  of  the  Department  of  Agriculture  in  India,  Botanical  Series. 

Studies  in  Root-Parasitism— Journal  and  Proceedings  of  the  Asiatic  Society  of 
Bengal,  Vol.  Ill,  Nos.  4,  5  and  6,  Memoirs  of  the  Asiatic  Society  of  Bengal. 
Vol.  II,  Nos.  2,  3  and  4 . 

Smithsonian  Institution  Bulletin  57,— The  Families  and  Genera  of  Bats, 
by  G.  S.  Miller.     From  the  Smithsonian  Institution. 

Notes  on  the  Porcupines  of  the  Malay  Peninsula  and  Archipelago.  From  the 
Smithsonian  Institution. 
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Notes  on  Mammals  of  the  Kankakee  Valley.     From    the  Smithsonian  Institu- 
tion. 
Vierteljahrsschrift  der  Naturforschenden  Gesellschaft  in  Zurich. 
Annuaire   de  Musee  Zoologique  de  L'Academie  Imperiale  des   Sciences  de 
St.  Petersbourg,  Tome  XI,  1906. 

Notes  on  the  pollination  of  flowers  in  India,  by  I.  H.  Burkill. 
An  abnormal   branch   of   the   Mango,   by   I.  H.  Burkill. 
Records  of  the  Geological  Survey  of  India,  Vol.  XXXV,  Part  3,  1907. 
Anales  Del  Museo  Nacional  de  Montevideo. 

Transactions  of  the  Zoological  Society  of  London,  Vol.  XVIII,  Part  I. 
Anales  du  Musee  du  Congo,  Series  V, 

Catalogues  Mammalium,  by  Dr.  E.  L.  Trouessart,  Tomus  I, II,  and  Supple- 
ment 1904.     Purchased. 

The  following  were  presented  by  the  Trustees,  British  Museum  : 
Synonymic  Catalogue  of  Orthoptera,  Vols.  I  and  II. 
Catalogue  of  the  Lepidoptera  Phalcense,  Vol.  IV. 

A  Monograph  of  the  Culicidaa  of  the  World,  by  F.  V.  Theobald,  Vol.  VI. 
Catalogue  of  the  Lepidoptera  Phalcenae  in  the  British  Museum,  Vol.  XL 
A  Guide  to  the  Fos'sil  Invertebrate  Animals  in  the  Department  of  Geology 

and  Palaeontology  in  the  British  Museum  (Nat.  Hist.) 
A  Guide  to  the  Fossil  Reptiles,  Amphibians  and  Fishes  in  the  Department 

of  Geology  and  Palaeontology  in  the  British  Museum  (Nat.  Hist.) 
Guide  to  the  Great  Game  Animals  (Ungulata)  in    the  Department  of  Zoo- 
logy, British  Museum  (Nat.  Hist.) 
Recent  Madreporaria  of  the  Hawaiian  Islands  and  Lasan,  by  T.  Wayland 
Vaughan. 

Proceedings  of  the  United  States  National  Museum,  Vol.  XXXII.     From  the 
Smithsonian  Institution. 

Contributions  from  the  United  States  National  Herbarium,  Vol.  X,  Part  5. 
From  the  Smithsonian  Institution, 

Bulletin  of  the  United  States  National  Museum,  No.  53,  Part   II.     From  the 
Smithsonian  Institution. 

Bulletin  of  the  United  States  National  Museum,  No.  50,  Part  IV.     From  the 
Smithsonian  Institution. 

Herpetology  of   Japan   and  Adjacent  Territory,  by  L.  Stejneger.     From  the 
Smithsouian  Institution. 

Game,  Shore  and  Water  Birds  of  India,   by   A.   LeMesurier.     Presented  by 
Mr.  W.  S.  Millard. 
Fauna  of  British  India,  Coleoptera,  Vol.  I.  Presented  by  Mr.  W.  S.  Millard. 
Transactions  and  Proceedings  of  the  New  Zealand   Institute,  Vol.   XXXIX, 

1906. 
Aids  to  the  Identification  of  Rats  connected  with  Plague  in  India,  by  W.   C. 

Hossack,  M.  D.     From  the  Trustees  of  the  Indian  Museum- 
Records  of   the  Indian   Museum,  Vol.  I,  Parts  I,  II  and  III,  1907.   From  the 
Trustees  of  the  Indian  Museum. 
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Memoirs  of  the  Indian  Museum,  Vol.  I  (Text  and  Plates).    From  the  Trustees 

of  the  Indian  Museum. 

A  Subdivision  of  the  old  genus  Nesokia  with  descriptions  of  the  three  new- 
members  of  the  group  and  of  a  Mus  from  the  Andamans,  by  Oldfield  Thomas. 
From  the  Author. 

Instructions  for  Collectors  (Brit.  Museum),  No.  7,  Blood-Sucking  Flies, 
Ticks,  &c,  E.  E.  Austen. 

The  Canadian  Entomologist,  Vol.  XXXIX,  No.  10. 

Revue  Suisse  de  Zoologic  annales  de  la  Societe  Zoologique  Suisse. 

Proceedings  of  the  American  Association  for  the  advancement  of  Science, 
1905-1906. 

Memoirs  of  the  Department  of  Agriculture  in  India,  Chemical  Series.  The 
construction  of  Drain  Gauges  at  Pusa.  Vol.  I,  No.  5. 

Memoirs  of  the  Department  of  Agriculture  in  India,  Entomological  Series. 
The  more  important  insects  injurious  to  Indian  Agriculture,  Vol.  I,  No.  2. 

Madras  Government  Museum  Bulletin,  Vol.  V,  No.  3. 

Records  of  the  Geological  Survey  of  India,  Vol.  XXXV,  Part  4. 

Proceedings  of  the  Linnean  Society  of  New  York. 

A  List  of  the  Birds  of  Long  Island,  N.  Y. 

The  Indian  Forester,  Vol.  XXXII,  No.  9  and  10. 

Proceedings  of  the  Agricultural  Conference  held  at  Bombay,  1906. 

The  Annual  Report  of  the  Department  of  Agriculture,  Bombay,  on  the 
Experimental  Work  of  the  Mirpur  Khas  Agricultural  Section,  1906-1907. 

Annual  Report  on  the  Experimental  Work  of  the  Surat  Agricultural  Section, 
1906-1907. 

Annual  Report  of  the  Expenmental  Work  of  the  Dharwar  Agricultural 
Section,  1906-1907. 

Annual  Report  of  the  Experimental  Work  of  the  Dhulia  Agricultural 
Section,  1906-1907. 

Annual  Report  of  the  Experimental  Work  of  the  Bassein  Botanical  and 
Agricultural  Section,  1906-1907. 

Annual  Report  of  the  Experimental  Work  of  the  Ganeshkhind  Botanical 
Section,  1906-1907. 

Annual  Report  of  the  Experimental  Work  of  the  Nadiad  Agricultural 
Section,  1906-1907. 

Annual  Report  of  the  Mysore  Government  Museum  for  the  year  1906-1907. 

The  Agricultural  Journal  of  India,  Vol.  II,  Part  III. 

Annalen  des  K.  K.  Naturhistorischen  Hof  museums. 

The  Museums  Journal,  Vol.  7,  Nos.  3  and  4. 

Australian  Association  for  the  Advancement  of  Science,  Sydney  Session,  1898. 

New  or  rare  Australian  Plants  in  the  National  Herbarium,  Melbourne. 
Victorian  Naturalist,  Vol.  XXIII,  No.  8. 

Contributions  to  the  Flora  of  Australia,  Vict.  Nat.,  Vol.  XXIV,  No.  3. 

Unrecorded  introduced  Plants,  Vict,  Nat.,  Vol.  XXIV,  No.  1. 
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The  Negative  Phototaxis  of  Blow-fly  Larvae,  Vict.  Nat.,  Vol.  XXIV,  No.  3. 

Contributions  to  the  Flora  of  Australia,  No.  6. 

On  new  or  rare  Australian  Plants  in  the  National  Herbarium,  Melbourne. 
Vict.  Nat.,  Vol.  XXIV,  No.  1. 

Flora  Simlensis,  by  Col.  Sir  Henry  Collett.  Presented  by  Mr.  C.  W.  Craig. 

Curative  value  of  a  local  infection  with  live  pyogenic  germ  in  Bubonic 
Plague,  by  Dr.  R.  Row,  M.  D.     From  the  Author. 

Effects  of  "  Salted  "  Plague  Toxin  as  a  curative  vaccine  in  man,  by  Dr.  R. 
Row,  M.  D.     From  the  Author, 

Bacillus  Pestis  in  Symbiosis  with  Staphylococcus  Pyogenes,  by  Dr.  R.  Row, 
M.D.     From  the  Author. 

Some  properties  of  Plague  Toxin  with  special  reference  to  the  characters  of 
a  "  Salted  Plague  Vaccine,"  by  Dr.  R.  Row,  M.  D.     From  the  Author. 

PAPERS  READ. 

The  following  pa  pers  were  then  read  : — 

1.  A  Note  on  Hum  crepitans  (Sand  box),  found  at  Khandalla  with  speci- 
mens of  flowers,  fruit  and  seed,  by  Lt.-Col.  K.  R.  Kirtikar,  I.  M.  S.  (Retd,). 
F.  L.  S. 

2.  On  some  Bombay  "Hydras,"  by  A.  Powell,  M.  D. 

3.  Fleas  and  Plague,  by  E.  L.  Sale,  I.  C.  S.,  with  a  note  by  Capt.  W,  Glen 
Liston,  I.  M.  S. 

4.  A  Gaur  attacking  and  killing  a  man  without  provocation,  by  Lt.-Col.  H. 
V.  Biggs,  R.  E. 

The  meeting  then  terminated  with  a  vote  of  thanks  to  the  authors  of  the 
different  papers,  which  will  appear  in  the  Society's  Journal. 


REPORT  OF  THE  BALUCHISTAN  NATURAL  HISTORY 

SOCIETY. 

Meetings  of  the  Members  were  held  in  the  Quetta  Museum  on  the  25th 
July  and  29th  August  1907  and  lists  of  the  donations  to  the  Museum  and 
Library  were  recorded.  At  the  meeting  held  on  the  1st,  of  October  corres- 
pondence with  the  Superintendent,  Indian  Museum  (Natural  History  Section), 
Calcutta,  was  read,  regarding  a  consignment  of  rats  and  snakes  forwarded  to 
him  from  the  Quetta  Museum  on  the  understanding  that  one  of  each  should 
be  returned  properly  classified,  and  it  was  resolved  that  the  next  consignment 
be  forwarded  to  the  Bombay  Natural  History  Society  on  the  same  under- 
standing. 

The  Honorary  Secretary  (Mr.  J.  W.  N.  Cumming)  placed  before  the 
meeting  a  list  prepared  by  Rai  Sahib  Diwan  Jamiat  Rai  of  all  the  reports,  &c, 
which  have  been  published  on  the  subject  of  the  Geology  of  Baluchistan  and 
reported  that  the  Rai  Sahib  was  preparing  a  similar  list  of  the  publications 
issued  on  the  Botany  of  Baluchistan  and  that  a  complete  list  of  notes,  &c,  on 
the  Zoology  of  the  country  would  be  prepared  on    receipt  of  the   complete  set 
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of  the  Bombay  Natural  History  Society's  Journals.  The  meeting  expressed 
their  thanks  to  Rai  Sahib  Diwan  Jamiat  Rai  for  the  list  prepared  by  him  and 
resolved  that  the  preparation  of  the  other  lists  be  awaited. 

The  President  (Sir  Henry  McMahon)  then  suggested  that  members  should 
in  future  bring  to  these  meetings  brief  notes  of  any  observations  they  may 
have  made  in  the  matter  of  Zoology  and  Botany,  &c.  He  mentioned  the 
following  rare  snakes  as  having  been  found  in  Baluchistan  :— 

(1)  Vipera  lebetina  or  the  Enphratic  Viper,  common  in  Ziarat. 

(2)  Zanunis  bavergiei'i,  also  common  in  Ziarat. 

(3)  Zamenis  arenarius. 

Sir  Henry  further  said  that  some  specimens  of  Lycodon  ttrialus,  recently 
found  near  the  Staff  College,  from  their  likeness  to  Kraits  (Bungarus  carulevs), 
had  caused  a  scare  that  Kraits  were  common  there.  No  Kraits  however  have 
ever  yet  been  found  in  Baluchistan.  He  also  mentioned  that  Major  Goodwin 
had  seen  an  undoubted  cobra  on  Zarghun  and  had  found  Bee-Eaters  breeding 
there  ;  also  that  he  himself  had  seen  a  flock  of  green  parrots  flying  over  Ziarat 
on  1st  September  1907,  while  Major  A.  McConaghey  had  noticed  them  in  his 
garden  at  Quetta. 

The  Revd.  Mr.  Lawrence  then  remarked  that  he  had  come  across  a  number 
of  Erythrospiza  obsoleta,  a  species  of  Desert  Rose  Finch  about  Quetta,  and 
Mr.  Gumming  corroborated  his  statement,  adding  that  he  had  secured  a  nest 
of  their  eggs,  and  that  the  bird  appears  to  be  what  Capt.  Marshall  and  Major 
Betham  described  as  Hume's  Hawfinch  in  their  notes  contributed  to  the 
Bombay  Natural  History  Society's  Journal  on  the  "  Birds  of  Quetta." 

Mr.  A.  Anderson  then  mentioned  that  he  had  found  the  Golden  Oriole 
(O.  Icundoo)  breeding  in  Quetta.  The  Revd.  Duncan  Dixey  said  that  he  had 
seen  several  water  snakes  in  the  pools  between  Kundalani  and  Pir  Chowki  in 
the  Bolan,  and  would  endeavour  to  capture  some  the  next  time  he  was  there. 

Sir  Henry  McMahon  and  Col.  Peirse  stated  that  they  had  personally  come 
across  several  Crocodiles  in  the  pools  down  the  Bolan  and  elsewhere  in 
Baluchistan,  and  that  these  animals  had  been  known  to  die  off  in  large  numbers 
during  severe  winters.  No  instance  has  ever  been  reported  of  these  animals 
attacking  either  men  or  animals  in  Baluchistan. 

Mr.  W.  R.  S.  Porter  mentioned  that  the  Pied  King-fisher  had  been  seen  by 
him  in  the  Residency  Garden  at  Quetta. 

In  conclusion  the  Revd.  Duncan  Dixey  informed  the  meeting  that  the 
Kasauli  Institute  was  clamouring  for  ticks  from  all  parts  of  the  country,  and 
suggested  that  members  should  preserve  all  they  come  across. 

The  meeting  then  adjourned,  the  President  promising  to  try,  if  he  found 
time,  to  prepare  a  note  to  read  at  the  next  meeting  of  the  Society,  showing  the 
position  which  Baluchistan  occupies  in  regard  to  the  geographical  distribution 
of  the  fauna  of  the  world. 

At  the  meeting  of  the  Society  held  on  the  31st  October  1907,  the  Honorary 
Secretary   reported   the   action  taken  on  last  month's  proceedings,  and  placed 
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before  the  meeting  the  following  specimens   which   had   been   returned    duly 
identified  by  the  Indian  Museum,  Calcutta  : — 

(1)  Nesocia  hardwickei  (G-ray),  the  Short-tailed  Mole  Rat. 

(2)  Cricetus  phaus  (Blanford),the  Little  Grey  Hamster. 

(3)  Mus  baclrianus  (Blyth),  the  Persian  House  Mouse. 

(4)  Alaclaga  indica  (Gray),  the  Afghan  Jerboa. 

(5)  Gerbillus  meridians  (Pallas),  the  Field  Rat. 

The  Honorary  Secretary  was  then  called  upon  by  the  President  to  read 
the  attached  note  which  he  had  drawn  up  on  the  existence  in  Quetta  of 
Erythrospiza  obsoleta  (Licht)  named  also  Rhodospisa  obsoleta  (Sharpe)  which 
had  been  briefly  referred  to  at  the  last  meeting.  On  the  motion  of  the  Presi- 
dent a  vote  of  thanks  to  the  Honorary  Secretary  was  duly  passed,  and  it  was 
resolved  to  style  the  Erythrospiza  (Rhodospiza)  obsoleta  the  "Quetta  Rose- 
Finch"  in  view  of  its  being  so  common  in  Quetta. 

Sir  Henry  McMahon  then  placed  before  the  meeting  two  pairs  of  Ibex 
horns  presented  by  Mr.  Beaty  to  the  Museum,  which  he  had  procured  from 
the  Chahiltan  range  of  mountains,  and  pointed  out  the  wide  curve  of  these 
horns  and  the  way  the  horns  closed  in  towards  each  other  at  the  top,  thereby 
making  them  differ  widely  from  the  usual  type  of  Markhor  horns.  He  said 
that  there  had  long  been  an  idea  that  there  existed  on  the  hills  round  Quetta 
a  cross  between  the  Markhor  and  Ibex.  The  horns  now  exhibited  did  not  show 
any  characteristics  of  Ibex  horns,  notwithstanding  their  shape  and  want  of 
massiveness.  Mr.  Beaty  pointed  out  their  resemblance  to  the  horns  of  the  big- 
horned  black  domestic  goats  common  in  this  country.  The  animals  shot  on 
Chahiltan,  from  which  these  two  pairs  of  horns  were  obtained,  were,  he  said, 
of  the  colour  and  shape  of  ordinary  Markhor.  Sir  Henry  McMahon  expressed 
the  opinion  that  they  were  probably  the  result  of  some  past  interbreeding 
between  a  domestic  goat  and  a  Markhor. 

Mr.  Beaty  exhibited  a  photograph  in  which  a  larger  pair  of  horns  of  the  same 
type,  shot  on  Zarghun,  was  shown,  together  with  some  other  Markhor  horns, 
36  and  38  inches  in  length.  The  President  pointed  out  how  these  other  horns 
also  differed  from  the  straight  Markhor  horns,  known  as  the  Suleiman  and 
Cabul  variety.  He  added  that  he  had  seen  in  Baluchistan  Markhor  horns  with 
even  greater  curves,  somewhat  like  the  Astor  variety.  He  expressed  a  wish  that 
members  of  the  Society  would  kindly  photograph  any  Markhor  horns  they 
possessed  and  give  them  to  the  Society.  It  would  then  be  possible  to  com- 
pare them  and  ascertain  the  different  kinds  of  Markhor  horns  to  be  found  in 
various  parts  of  Baluchistan. 

The  Honorary  Secretary  then  read  the  following  note : — 

Erythrospiza  obsoleta  (Licht)  (Rhodospiza  obsoleta,  Sharpe). 

At  our  last  meeting  the  Revd.  F.  Lawrence  remarked  that  he  had  come 
across  a  number  of  Erythrospiza  obsoleta  about  Quetta,  and  I  corroborated  the 
statement,  adding  that  I  had  secured  the  eggs  of  the  bird.  I  also  remarked 
that  this  bird  appears  to  be  what  Capt.  Marshall  and  Major  Betham   described 
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as  "  Hume's  Hawfinch"    in   the   notes   contributed   by  them    to   the   Bombay 
Natural  History  Society's  Journal  on  the  "  Birds  of  Quetta." 

Capt.  Marshall  in  his  note,  dated  May  1902,  under  "  Hume's  Hawfinch," 
wrote  :  "  this  I  think  must  be  the  Hawfinch  that  frequents  these  parts.  It  is 
more  or  less  resident,  but  is  commoner  a  good  deal  in  summer  than  winter.  I 
believe  it  breeds  here,  as  I  have  seen  young  birds  that  had  been  taken  from 
the  nest.    It  has  a  very  pleasant  song." 

Major  Betham  also  under  the  same  name,  in  his  note,  dated  3rd  August  1905 
wrote  as  follows  : — 

"  I  have  found  this  bird  very  common  since  I  have  been  here  (Cjuetta), 
but  I  cannot  say  where  it  winters.  The  first  nest  I  found  was  on  the  24th 
April  1905  ;  it  was  placed  in  the  stoutish  fork  of  a  small  tree  against  a  small 
stone  which  had  somehow  got  wedged  in  and  was  about  10  feet  from  the 
ground.  The  exterior  of  the  nest  consisted  of  bents,  grass,  small  twigs  and 
sticks  rather  flimsy,  the  interior  being  lined  with  cotton,  wool,  hair,  &c., 
welded  together  almost  to  the  consistency  of  felt,  forming  a  compact  deepish 
cup.  It  contained  5  fresh  eggs  of  a  very  light  cambridge-blue,  thinly  speckled 
or  spotted  with  blackish  and  dark-brown  spots.  When  fresh  the  yolk  can  be 
seen  distinctly  through  the  shell,  which  gives  the  eggs  an  opalescent  tinge. 
When  blown  the  blue  is  deeper.  After  this  I  found  several  more  nests 
similarly  situated,  usually  in  roadside  trees,  where  they  are  easily  seen,  no 
attempt  being  made  at  concealment.  The  nests  are  rarely  placed  beyond 
hand  reach.  Five  eggs  seem  to  be  the  complement,  though  on  one  occasion  I 
obtained  six  eggs  from  one  nest.  The  bird  being  so  common  here  it  seems 
curious  that  it  has  never  been  found  nesting  before,  or  rather  reported." 

Writing  again  on  6th  October  1906  Major   Betham  stated    that  he  had  since 
found  several  more  nests  of  the  bird  in  vineyards. 

Considering  that  Captain  Marshall  had  felt  a  doubt  in  connecting  "  Hume's 
Hawfinch  "  with  the  finch  which  he  stated  was  so  common  about  Quetta.  it  is 
a  pity  he  did  not  give  some  description  of  the  Quetta  bird.  As  however 
neither  the  Revd.  F.  Lawrence  nor  I  have  come  across  "  Hume's  Hawfinch  "  in 
Quetta,  and  as  Capt.  Marshall  does  not  refer  in  his  notes  to  Erythrospiza  obaokta 
which  is  the  commonest  finch  about  Quetta,  we  both  have  come  to  the  conclu 
sion  that  Erythrospiza  obsoleta  is  the  bird  that  Capt.  Marshall  mistook  for 
"  Hume's  Hawfinch,"  and  I  presume  that  Major  Betham  came  to  the  same 
conclusion.  I  now  place  before  the  meeting  a  specimen  of  this  common  finch 
of  Quetta  kindly  presented  to  the  Museum  by  Miss  MacBean,  and  which 
doubtless  most  of  the  old  residents  of  Quetta  will  recognise.  I  also  place 
before  the  meeting  a  chromo-litho  plate  of  Erythrospiza  obaolcta,  published  at 
page  252a,  of  Eastern  Persia,  1870-72,  Volume  II,  Zoology,  etc.,  by  W.  T. 
Blanford,  which  corresponds  with  the  bird  before  the  meeting.  I  also  place 
before  the  meeting  4  eggs  which  were  taken  from  a  nest  near  my  bungalow, 
and  quote  the  following  note  I  made  of  it  at  the  time  : — 

"  24th  April   1907.     Nest   with  4    fresh  eggs   (white  with  brown  or  chocolate 
38 
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dots)  on  a  willow  tree  on  the  roadside  near  my  bungalow,  about  10  feet  from 
the  ground.  Could  be  seen  distinctly  from  below.  When  blown  the  eggs  look 
a  pale  blue.  This  tallies  with  Major  Betham's  find  as  described  by  him  under 
Hume's  Hawfinch." 

There  is  thus  no  doubt  that  the  common  finch  of  Quetta  is  the  Erythrospiza 
obsoleta,  and  for  the  reasons  given  above,  is  the  bird  which  Capt.  Marshall 
thought  was  "  Hume's  Hawfinch." 

A.  brief  description  of  this  bird  will  be  found  at  page  223  of  Vol.  II  of  the 
•'  Fauna  of  British  India — Birds  "  under  the  name  of  Rhodosjriza  obsohta.  It 
will  also  be  found  referred  to  under  the  latter  name  at  page  80  of  Vol.  V. 
Part  3,  of  the  "  Transactions  of  the  Linnean  Society  of  London" — The 
Zoology  of  the  Afghan  Delimitation  Commission. 

Unfortunately  for  the  residents  of  Quetta  the  scientific  name  of  Erythrospiza 
obsoleta  is  not  easily  remembered,  and  as  we,  who  know  the  bird,  would  like  to 
have  an  English  name  for  it,  I  think  our  Society  cannot  do  better  than  give  it 
one,  and  as,  according  to  the  "  Fauna  of  British  India,"  "  the  genus  Erythrospiza 
contains  the  palest  forms  of  Rose-finches,  birds  of  the  desert,"  I  propose,  it' 
the  President,  Vice-President  and  members  agree,  to  call  it  the  Quetta  Eose- 
Finch  or  the  Quetta  Rose-winged  Finch  and  number  it  No.  704  (a). 

J.  W.  NICOL  GUMMING. 

Uony.  Sect/,,  Bal.  Natural  History  Society. 
Quetta,  'c,\st  October  1907. 
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Part  VII  with  Plate  VII,  with  o  Maps  and  2  Diagrams. 
[Continued  from  page  243  of  this  Volvme.) 

The  Saw-scaled  Viper  or  Echis  (Echis  carinata). 

Nomenclature. — (a)  Scientific. — The  generic  name  is  from  the  Greek 
i>as  an  adder,  and  was  introduced  by  Merrem  in  1820.  Carinata  is 
from  the  Latin  carina  a  keel,  and  was  applied  originally  by 
Schneider  in  1801  on  account  of  the  ridged  (keeled)  condition  of  the 
scales. 

(b)  English. — One  rarely  hears  an  English  name.  It  is  usually 
spoken  of  as  "  the  Echis".  In  many  parts,  however,  the  English 
population  have  adopted  the  local  native  name  for  it  as  "  phoorsa", 
"  afai  ",  etc.  It  might  be  appropriately  called  the  "  common  saw- 
scaled  viper  "  in  reference  to  the  serrate  condition  of  the  keels  on 
the  oblique  scales  referred  to  hereafter,  which  when  rubbed  across 
one  another  produce  a  hissing  sound. 

(c)  Vernacular. — In  Southern  India  it  is  called  "  viriyan  pamboo  ' 
by  the  Tamils,  but  I  have  also  heard  it  called   "  soorootai  pamboo  " 
which  I  understand  means  "  coiling  snake  ",  and  about  Trichinopoly 
"  ratta  pamboo  ".     Russell  *  gives  the  local  name  for  a  specimen  he 
acquired  from  Ami  near  Vellore  as   "  horatta  pam  ".     Perhaps  the 

*  Ind.  Serp.,  1796,  Plate  II.,  p.  2, 
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word  is  "  korattai  ",  the  Tamil  for  "  snoring  "  I  am  told,  but  which 
might  also  be  applied  to  the  hissing  sound  made  by  the  scales  rub- 
bing against  one  another.  In  Mysore  according  to  Rice*  it  is  called 
"  kallu  havu  ".  In  the  Bombay  Presidency  it  is  almost  universally 
known  as  the  "  phoorsa  ".  In  and  about  Delhi  it  is  the  "  afai  ",  a 
word  apparently  closely  connected  with  the  Arabic  names  for  snake, 
viz.  "  afa",  and  "  afai",  and  possibly  to  the  "  epheh  "  f  of  the 
Hebrew  Scriptures.  It  is  the  "  kuppur  "  of  Sind,  and  according  to 
Mountford  J  known  as  "  janndi ':  in  the  northern  part  of  that 
Province.  Sir  A.  H.  McMahon  tells  me  it  is  called  "  phissi " 
on  the  North-West  Frontier.  Dr.  J.  Anderson  §  says  it  is  known  to 
the  natives  of  Egypt  as  "  ghariba",  but  Lyddeker  ||  gives  the  name 
in  that  country  as  "  eja  ". 

*  Mysore,  Vol.  I,  p.  188. 

f  The  word  *'  epheh  "  I  believe  occurs  only  three  times  in  the  Hebrew  version  of  the 
Bible,  twice  in  the  book  of  Isaiah,  and  once  in  Job.  The  passages  are  translated  as  follows 
in  the  present  Englisii  Bible  : — (I)  Isaiah  xxx— 6.  "  The  burden  of  the  beasts  of  the  south  : 
into  the  land  of  trouble,  and  anguish  from  whence  come  the  young,  and  old  lion,  the  viper 
(epheh)  and  fiery  flying  serpent."  (2)  Isaiah  Lix—  5.  "They  haich  cockatrice  eggs,  and 
weave  the  spider's  web  :  he  that  eateth  of  their  eggs  dieth,  and  that  which  is  crushed 
breaketh  out  into  a  viper"  (epheh).  (3)  Job  xx — 16.  "He  shall  suck  the  poison  of  asps, 
the  viper's  (epheh)  tongue  shall  slay  him". 

The  late  Canon  Tristram  identified  the  "  epheh"  in  the  first  passage  as  Echis 
arenicola  of  Boie  which  is  now  considered  identical  with  the  Echis  carinata  of  Schneider, 
but  the  accuracy  of  his  opinion  is  vitiated  by  his  identification  of  "  epheh  "  in  the  other 
two  passages  just  quoted  with  Daboia  xanthina  of  Cray,  a  viper  now  recognised  as  identical 
with  Vipera  libetina  of  Linne.  In  the  two  last  passages  it  appears  to  me  that  "  epheh  "  is 
used  in  a  general  sense,  and  is  not  intended  to  allude  to  a  distinct  species  of  snake. 

On  the  other  hand  the  first  passage  which  refers  to  Egypt  as  "  the  land  of  trouble 
and  anguish"  seems  to  refer  to  some  special  kind  of  snake,  and  one  may  infer  a  very  well 
known  one  characteristic  of  the  country  ia  the  same  way  that  the  lion  was  among  mam- 
mals. Although  the  Echis  occurs  in  Egypt  it  is  evidently  not  common  there,  for  Mr.  S. 
S.  Flower  has  favoured  me  with  valuable  information  on  this  score.  He  writes  :  "  Person- 
ally I  have  spent  over  9  years  in  Egypt  and  the  Sudan,  but  have  never  seen  E,  carinatus 
alive,  nor  met  any  natives  who  knew  of  it.  It  is  probably,  therefore,  of  local  distribution. 
In  the  collection  under  my  charge  (Egyptian  Government  Zoological  Gardens)  I  have  had 
only  two  specimens  of  E.  carinatus,  one  from  Khartoum  and  the  other  from  west  of  Mazrub. 
Kordofan,  both  collected  and  preserved  in  spirit  by  Mr.  A.  L.  Butler.  These  specimens 
are  now  in  Vienna,  having  been  sent  to  Dr.  Franz  Werner  *  *  Dr.  Werner  and  Iconstantly 
exchange  herpetologica'  notes,  and  to  the  best  of  my  recollection  he  has  never  been  able 
to  obtain  E.  carinatus  himself  in  the  Nile  Valley,  though  he  has  made  three  collecting 
expeditions  here  on  behalf  of  the  Vienna  University."  Canon  Tristram's  association  of 
the  Ecnis  with  the  Epheh  of  the  Scriptures  is,  it  must  be  admitted,  open  to  serious 
objections. 

%  Bnmb.  Nat.  Hist.  Journal,  Vi  1.  XI,  p.  74. 

§  Zool.  of  Egypt,  Vol.  I. 

[|  Royal  Nat.  Hist.  1896,  Vol.  V,  p.  238. 
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Dimensions.  —Adults  vary  from  about  18  inches  to  two  feet  in 
length,  but  larger  specimens  are  sometimes  met  with.  Dr.  Imlach* 
speaking  of  Sind  says  the  average  length  of  the  kuppur  is  15  inches. 
Elliott  in  Madras  says  he  has  not  seen  a  specimen  larger  than  16 
inches.  I  am  certain  1  have  seen  them  larger  than  this  in  Southern 
India.  Colonel  R.  Light  has  written  to  our  Society  of  examples  he 
has  seen  in  Bhuj  (Cutch)  which  measured  26^,  27|,  and  27|  inches. 
The  late  Mr.  L.  C.  H.  Youngt  recorded  a  specimen  in  this  Journal 
from  Andheri  near  Bombay  2  feet  6  inches  long.  These  are  the 
largest  measurements  known  to  me. 

Bodily  configuration,  etc. — Its  figure  is  typically  viperine,  that  is 
to  say,  the  body  compared  with  that  of  colubrine  snakes  is  relatively 
stout  for  its  length,  and  reduces  perceptibly  anteriorly  and  posteri- 
orly. The  anterior  attenuation  makes  the  neck  conspicuous  behind 
the  broader  head.  Dorsally  the  whole  body  is  rough  from  the  keeled 
condition  of  the  scales,  especially  so  laterally,  where  the  keels  are 
serrated.  The  roughness  and  lustreless  character  of  the  scales  on 
the  back  and  flanks  are  in  marked  contrast  to  the  beautifully  smooth 
and  polished  surfaces  of  the  ventral  shields,  and  both  doubtless 
greatly  assist  colouration  in  rendering  the  creature  inconspicuous 
amid  its  desert  environment.  The  head  is  subovate  or  roughly  pear- 
shaped  seen  from  above,  and  the  snout  rounded.  The  muzzle  is 
rounded  from  side  to  side  unlike  many  of  the  pit  vipers  in  which  a 
more  or  less  sharp  ridge  (canthus  rostralis)  separates  the  face  from 
the  crown.  The  nostril  is  placed  rather  high,  and  between  two 
shields,  and  is  notably  small  in  comparison  with  Russell's  viper. 
The  eye  is  large,  the  iris  golden  yellow,  and  the  pupil  vertical  in 
shape  as  in  all  other  vipers.  The  commissure  of  the  mouth  is  truly 
viperine,  the  upper  lip  presenting  a  downward  rounded  prominence 
situated  below  the  anterior  margin  of  the  eye,  and  corresponding 
with  the  position  of  the  fang  as  placed  when  the  mouth  is  shut. 
Our  plate  shows  this  very  well  in  figure  G,  which  should  be  com- 
pared with  figure  2.  The  tail  is  very  evident  owing  to  the  great 
attenuation  in  calibre  which  occurs  at  the  anal  region,  and  it  tapers 
very  rapidly  as  in  other  vipers.     It  is  short,  being  about  one-tenth  to 

*  Trans.    Medl.  and  Phys.   Soc.  of  Bombay,  1855  to  185(5,  p.  80. 
f  Trans.  S.  Ind.  Br.  of  Brit.   Medl.  Assoctn.,  1895,  p.  13. 
%  Vol.  xvi.  p.  504. 
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one-eleventh  the  total  length  of  the  snake  and  is  about  equally  short 
in  both  sexes. 

Colour. — As  in  nearly  all  the  vipers  the  colouration  and  markings 
are  very  variable.  Mr.  Boulenger*  speaking  of  another  viper 
(  Vipera  ursinii)  says  "  I  must  observe  that  vipers  generally  vary  so 
much,  both  individually  and  according  to  localities,  that  little 
reliance    is  to  be  placed  for  specific  distinction   on  that  character." 

Usually  the  ground  colour  in  Echis  carinata  is  a  light  shade 
of  brown,  buff,  or  tawny,  and  the  markings  are  darker  brown,  or 
even  blackish.  In  sandy  places,  where  I  have  usually  met  with  it, 
it  harmonises  wonderfully  with  its  surroundings.  Sir  A.  H. 
McMahon  writes  to  me  :  "  The  Echis  adapts  itself  to  the  colouring  of 
the  locality.  1  have  found  them  of  all  shades  of  colour,  from  the  light- 
est fawn  in  sand  to  almost  black  in  dark  rocky  country."  The  body 
dorsaily  is  more  or  less  mottled  or  blotched  with  darker  shades  some- 
times with  a  decided  regularity  of  pattern  as  in  our  plate,  more  fre- 
quently I  think  irregularly  distributed  with  no  special  arrangement. 
These  marks  may  be  so  obscure  as  to  be  hardly  noticeable  in  light 
specimens,  or  so  heavily  abundant  that  they  form  the  predominating 
colour  when  the  specimen  appears  umbery  or  blackish.  A  light 
undulatory  line  in  the  flanks  is  nearly  always  more  or  less  evident. 
The  head  often  bears  a  light  patch  on  the  middle  of  the  crown,  which 
is  frequently  shaped  like  a  dagger,  a  broad  arrow,  or  the  imprint  of  a 
bird's  foot  and  there  is  often  a  more  or  less  conspicuous  streak  behind 
the  eye.  The  belly  is  light,  often  whitish,  and  is  more  or  less  sparsely 
or  profusely  specked,  mottled,  or  spotted  with  darker,  and  often 
rufous,  bistre,  or  ruddy  tints.  I  have  sometimes  seen  a  pinkish  band 
down  the  middle  of  the  belly. 

Identification.  —  The  undivided  condition  of  the  subcaudal  shields, 
taken  with  (2)  the  small  scales  on  the  whole  of  the  top  of  the  head 
and  (3)  broad  ventrals  stretching  right  across  the  belly,  distinguish 
this  from  all  other  Indian  snakes.  These  characters  are  shared  by  the 
only  other  member  of  this  genus,  viz.  Echis  colorata,  a  much  scarcer 
and  more  local  species  inhabiting  Arabia,  and  Palestine,  and  also 
recorded  from  Socotra.  The  two  are  separated  chiefly  on  the  nasal 
shield  which  in  carinata  touches  the  rostral,  but  in  colorata  is  separat- 
ed from  it  by  small  scales. 

*  Proc.   Zool.   Soc,  Lond.,  1693,  p.  598. 
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Diagram  i. 


Sub  I 


J\,l.  I 


/» 


Echis  carinata. 

To  show  broad  u-etjtraJs   and  subcaadals 
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Attention  to  the  points  above  mentioned  should  admit  of  no  con- 
fusion between  this  and  other  forms  that  bear  some  superficial  resem- 
blance to  it.  Among  these  may  be  mentioned  Eryx  conicus  and 
Dipsadomorphus  trigonatus.  I  have  seen  a  very  old  and  faded  spirit 
specimen  of  the  former  which  bore  a  marked  resemblance  to  E. 
earinata.  This  species  possesses  the  first  two  points  mentioned  above, 
but  the  ventrals  are  peculiarly  narrow,  several  rows  of  costals  (instead 
of  the  last  only)  being  visible  on  either  side  simultaneously  when  the 
specimen  is  laid  on  its  back.  As  a  matter  of  fact,  there  is  very  little 
resemblance  between  the  two  in  colouration  in  life  though  I  have 
known  the  two  confused. 

As  regards  Dipsadomorphus  trigonatus  which  I  have  also  known 
confused  with  the  Echis,  the  resemblance  is,  I  consider,  extremely 
superficial,  affecting  colour  and  markings  only,  the  relatively  slender 
and  elongate  body  being  very  markedly  in  contrast,  and  the  first  two 
shield  characters  noted  above  absent. 

Haunts. — It  is  essentially  a  desert  snake,  but  occurs  plentifully  in 
semi-desert  tracts  where  the  soil,  though  sandy  and  poor,  supports 
some  sparse  vegetation,  so  long  as  open  patches  intervene.  In  Delhi 
it  appeared  to  be  most  plentiful  on  the  Ridge  where  the  broken 
and  rocky  nature  of  the  ground  afforded  special  facilities  for  conceal- 
ment, or  retirement  in  the  face  of  danger,  but  there  are  many  waste 
sandy  tracts  where  rocks  do  not  occur  where  it  thrives  in  great  num- 
bers. Blanford*  obtained  2  or  3  specimens  in  thin  jungle  about 
Ellore,  and  expressed  surprise  at  finding  a  desert  form  like  the  Echis 
in  wooded  country.  It  is  not  found  in  dense  jungle,  for  the  reason  I 
suppose  that  its  colouration  in  such  an  environment  would  no  longer 
be  protective,  added  to  which  it  does  not  appear  to  need  shade, 
enjoying  as  it  does  the  fiercest  rays  of  the  tropical  sun,  and  at  the 
hottest  seasons  of  the  year.  It  may  be  seen  lying  in  the  sand  exposed 
to  the  full  force  of  the  sun,  or  may  retire  beneath  stones,  or  into  clefts 
and  crannies  of  rock  so  baked  with  the  sun's  rays  that  the  hand  cannot 
bear  contact  with  them.  Yet  even  under  such  conditions  it  seems 
to  rely  solely  on  the  juices  of  the  animals  it  eats  for  the  moisture 
necessary  to  assuage  its  thirst.  It  sometimes  takes  refuge  in  holes  in 
the  ground  as  I  have  good  reason  to  know  when  digging  along  the 
burrows  leading   to  the  nests  of  the  green  bee-eater  {Merops  viridis). 

*  -Jourl.  Asiat.  Soc,  Bengal,  Vol.  xlviii,  p.  116. 
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The  sudden  and  unexpected  introduction  to  this  or  any  other  snake 
under  such  circumstances  detracts  much  from  the  pleasures  of  birds' 
nesting  in  this  country. 

I  have  occasionally  known  it  come  into  the  house.  The  late  Mr. 
L.  C.  H.  Youug  reported  one  in  this  Journal*  which  he  found 
moving  round  his  dinner  table,  and  in  Trichinopoly  I  once  found  one 
which  had  climbed  on  to  the  top  of  my  verandah  chick. 

Mr.  Millard  writes  to  me  :  "  It  moves  very  rapidly  when  it  wishes 
to  escape  by  almost  throwing  itself  from  its  tail."  I  have  not  seen 
the  Echis  manifest  such  activity,  but  believe  that  most  snakes  can 
do  so  when  making  their  utmost  endeavours  to  escape.  I  have 
certainly  seen  the  Russell's  viper  do  so,  and  many  other  snakes.  I 
can  find  no  better  way  of  describing  the  muscular  effort  than  as 
a  jump.  As  a  rule  I  have  found  the  Echis  maintain  its  ground,  and 
when  closely  approached  start  rubbing  its  flanks  together  with  great 
assiduity. 

Disposition.' — This  is  the  most  vicious  snake  I  know.  Not  only 
is  it  extremely  apt  to  bite  on  the  smallest  provocation,  but  strikes 
out  without  hesitation,  and  with  great  malice.  These  disagreeable 
traits  in  its  character  and  the  extreme  velocity  with  which  it  delivers 
its  stroke  combine  to  make  it  a  most  dangerous  reptile  to  meet  un- 
awares, or  to  have  any  dealings  with  when  fully  on  the  "  qui-vive" 
either  in  effecting  capture,  or  whilst  in  captivity.  The  lightning-like 
rapidity  with  which  it  strikes,  delivers  its  bite,  and  regains  its  former 
attitude,  must  be  witnessed  to  be  fully 'appreciated.  The  manner  in 
which  it  exactly  resumes  the  position  it  occupied  before  striking,  which 
is  characteristic,  has  left  me  sometimes  wondering  whether  a  stroke 
had  been  delivered  at  all,  or  my  senses  had  deceived  me. 

Theobold  f  calls  it  "  a  very  active,  and  irascible  snake, "  and  Mr. 
F.  Gleadow  J  says  "it  is  the  smartest  striker  I  know  when  it  means 
business.  "  Fayrer  §  says  :  "  The  Echis  is  very  fierce  and  aggressive — 
it  is  always  on  the  defensive,  ready  to  attack  :  it  throws  itself  into 
a  double  coil,  the  folds  of  which  are  in  perpetual  motion,  and  as 
they  rub  against  each  other  they  make  a  loud  rustling  sound  very 
like  hissing*  *  *  .  It  is  very  active,  and  can  dart  a  consi- 
derable distance — a  foot  or    more — to   strike   its    prey  :    it  is    by    far 

*  Vol.  XVI,  p.  504. 
t  Kept.  Brit.  Ind.,    1876,  p.  219.  J  In  Epistola.  §  ThanotophvInd.,  p.  16. 
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the  most  active,  and  aggressive  poisonous  snake  I  have  seen."  Again 
he  says  (p.  137)  :  "  I  may  remind  the  reader  that  the  Echis  carinata 
is  a  very  active  and  fierce  little  viper,  very  aggressive,  minaceous 
and  irascible  *  *  *  in  striking  the  head  was  always  erect,  and  the 
whole  aspect  and  attitude  was  that  of  intense  malice,  and  mischief." 

Habits. —  The  curious  rubbing  movement  alluded  to  by  Fayrer  is 
probably  peculiar  to  the  genera  Echis,  and  Cerastes,  at  least  one 
may  presume  that  Echis  color  at  a  and  the  two  species  of  horned  viper 
of  Africa  behave  similarly  since  they  all  have  the  same  saw  keels  and 
oblique  costal  scales.  Echis  carinata  is  the  only  one  of  the  four 
that  occurs  in  India. 

Mr.  Millard  alludes  to  the  peculiar  movement  adopted  by  this 
viper  in  causing  the  friction  of  its  scales,  thus  :  "  It  has  a  curious 
habit  of  revolving  in  almost  the  figure  8  with  its  head  always  in  the 
centre."  Fayrer's*  plate  shows  the  attitude  referred  to  by  Mr.  Millard 
very  well. 

The  hissing  noise,  and  its  production  are  among  the  most  interest- 
in  o-  features  connected  with  this  snake.  From  four  to  seven  of  the 
costal  series  above  the  penultimate  row  are  peculiarly  oblique  as  seen 
in  our  plate.  In  these  rows  and  these  only  the  keels  are  serrated, 
and  when  the  sides  of  the  body  rub  against  one  another,  the  teeth 
on  the  opposing  faces  scrape  together,  producing  a  noise  so  like 
hissino-  that  the  onlooker  ignorant  of  the  method  in  which  the 
sound    is    really  produced  may    well    be    deceived.     The    volume  of 

sound  is  doubtless  very   greatly 
yVtlW>/vyUvri_  intensified    by     the    habit    this 

snake  possesses,  in  common  with 
many  others,  of  inflating    itself 

_  .  ,        .  .     , ,  .  ,    .      under   excitement.     The   result 

Oide  view  of  oblique   costal 

*/  i  is  the  production  ot  a  column  oi 

scale  lo  show  serrated  keel.      •  ->     •       -ii,'      ,„u;^  ;,, 

imprisoned  air  witnm,  wnicn  in 

(After  Boulenger.J  this    case    acts     as   a     resonant 

chamber.     Fayrer  remarks  that 

he  thinks  this   viper   does   not  hiss.      Whether  it   does   so    or   not, 

no    ordinary    hissing    except     perhaps    that    of    the     Daboia    would 

be  likely    to   be    audible    during    the    production    of  this   loud  false 

hissing    sound.      In     Delhi     I    frequently    saw    a  heap     of    these 

*  Loc.    cit.,  pi.  XIL 
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creatures  alive  in  a  ghurrah  brought  to  Major  Dennys  when  he  was 
collecting  poison  for  the  Indian  Government  some  years  ago. 
When  the  lid  was  lifted,  several  of  these  creatures,  perhaps  all, 
would  excite  themselves,  and  begin  rubbing  their  flanks,  with  the 
result  that  the  sound  produced  reverberating  within  the  pot  sounded 
not  at  all  unlike  that  of  a  boiling  kettle,  the  effect  being  distinctly 
uncanny  as  no  issue  of  steam  accompanied  it,  and  the  chatty  was  cold. 

Poison  apparatus. — The  fangs  in  the  Echis  are  very  large  for 
the  size  of  the  snake.  In  a  one  and  a  half  footer  they 
are  probably  as  long  or  longer  than  the  fangs  in  a  four  foot  Krait. 
The  maxillae  are  very  mobile  as  in  all  vipers,  allowing  the  fangs  to 
be  rocked  forwards  and  backwards,  a  trick  it  is  very  fond  of  exercis- 
ing when  ypwning,  or  when  grasped  by  the  neck.  Fayrer*  removed 
the  fangs  from  a  specimen  on  the  7th  October  "  and  noticed  parti- 
cularly that  there  were  no  other  fixed  fangs."  On  the  11th  October 
he  found  a  fang  firmly  anchylosed  on  each  side  and  ready  for  use. 
Similar  experiments  on  this  and  other  snakes  by  the  same  authority 
showed  the  lapse  of  time  to  be  in  most  instances  considerably 
longer,  but  the  fact  that  in  one  instance  only  four  days  was  necessary 
to  re-establish  this  important  structure,  should  impress  those  who 
handle  poisonous  snakes,  with  the  importance  of  frequently  inspect- 
ing the  jaws  if  they  rely  upon  the  extraction  of  the  fangs  for 
their  safety. 

Glands.  —  The  poison  glands  that  I  have  dissected  out  are  perhaps 
relatively  small,  but  of  this  lam  not  sure.  They  are  corrugated 
externally,  not  smooth  like  the  glands  of  the  cobra. 

Poison. — Physical  qualities. — I  know  of  no  special  observations  in 
this  direction.  On  the  few  occasions  that  I  have  seen  this  poison  in 
the  fluid  and  solid  state  "  in  vitro "  without  making  any  special 
examination  it  has  appeared  to  me  much  the  same  as  Daboia  venom, 
the  characters  of  which  were  given  in  a  previous  article  dealing 
with  that  snake.  » 

Quantity. — I  am  not  certain  what  the  yield  of  a  single  gland  is, 
but  at  a  rough  guess  think  it  capable  of  storing,  at  least,  2  or  3  drops 
of  venom.  The  actual  quantity  is  difficult  to  determine,  as  the  glands 
are  so  small.  When  Major  Dennys,  I.M.S.,  was  collecting  poison  for 
the  Indian  Government  in  Delhi  some  years  ago,  it  was  found  very 

*  Loc.  cit.,  p.  140. 
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difficult  to  collect  Echis  venom  :  the  yield  of  many  specimens  made 
to  bite  one  after  the  other  into  a  watch  glass  gave  very  meagre  results. 
The  method  of  collecting  it  was  evidently  wasteful,  for  the  secretion 
is  free  on  excitement,  sufficiently  so  at  any  rate  for  the  venom  to 
trickle  down,  and  form  a  drop  which  is  ejected  when  the  creature 
strikes.  Thus  Miss  Hopley*  says  :  "  When  the  poison  gland  is  full 
and  the  snake  angry,  you  may  see  the  venom  exuding  from  the 
point  of  the  fang,  and  by  a  forcible  expiration  the  reptile  can  eject 
it.     I  have  seen  this  in  the  little  Echis  carinata.  ': 

Toxicity. — The  virulence  of  the  venom  is  very  great,  as  may  be 
judged  from  its  effects  experimentally  on  the  lower  animals.  A  very 
few  instances  will  suffice  to  exemplify  this.  Fayrerf  (p.  138)  records 
the  death  of  a  pigeon  in  less  than  60  seconds  after  being  bitten  by  an 
Echis,   (p.  138)  of  a  fowl  in   70  seconds,  (p.  138)  another  fowl   in 

2  minutes,    (p.    15)   of  a  dog   in  about  4  hours,  and  (p.  136)  a  cobra 

3  feet  8  inches  long  succumbed  to  the  bite  of  an  Echis  23  inches 
long,  30  hours  later.  In  the  last  instance  Fayrer  remarks  that  there 
could  be  no  doubt  that  the  cobra  died  from  the  effects  of  the 
poison.  Dr.  Imlach  \  says  that  the  poison  introduced  into  the  system 
of  a  fowl  induces  death  in  about  three-quarters  of  a  minute. 

Lamb,  §  as  a  result  of  most  careful  experiments  with  many  snake 
venoms,  says  that  Echis  venom  has  "  considerably  greater  toxicity  ': 
than  that  of  Russell's  viper. 

Physiological  effects. — Lamb,H  whose  researches  with  this  venom 
are  not  completed,  says  that,  as  far  as  he  has  been  able  to  ascertain, 
the  physiological  action  of  Echis  venom  is  similar  tothat  of  Daboia 
venom.  He  shows  that  very  profound  alterations  in  the  quality  of 
the  blood  result. 

Effects  of  Echis  bite  on  man. —  Very  conflicting  views  have  been 
expressed  by  various  authors  with  regard  to  the  dangers  to  man  of 
this  snake.  There  are  some  who  deny  the  lethal  effects  of  its  bite,  such 
as  Gunther  fl  ;  others  think  a  fatality  a  very  rare  sequel,  such  as 
Elliot**,  who  says  he  thinks  "  it  just  possible  that  an  Echis  might  kill 
a  child,  or  a  very  weakly  adult." 

*  Snakes,  p.  351. 

f  Loc.  cit.  ^f  Loc.  cit. 

%  Loc.    cit.  p.  80  et  seq.  \\   Rept.,  Brit.  Lid.,  1864,  p.  397. 

§  Scient.  Memoirs  by  Officers,  Medl.  and      **  Loc.  cit.,  p.  13. 
Santy.  Dept.'Govt.  of  India,  No.  10,  p.  8. 
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There  is  abundant  evidence,  however,  to  show  that  the  bite  of  the 
Echis  may  produce  not  only  the  most  alarming  symptoms,  but 
frequently  death.  How  far  the  fatal  issue  may  have  been  contributed 
to  by  fright,  it  is  impossible  to  conjecture;  but  in  the  face  of  the  many 
opinions  expressed  by  those  who  have  experimented  with  the  poison 
as  to  the  extraordinary  virulence  of  Echis  venom,  compared  with  that 
of  other  venomous  snakes,  I  see  no  reason  to  specially  invoke  the 
assistance  of  fright  to  account  for  Echis  fatalities. 

Dr.  Imlach  in  1856  wrote  :  *  "  The  Kuppur  is,  without  exception, 
the  most  deadly  poisonous  snake  in  Sind."  He  substantiates  the 
remark  by  showing  that  in  Shikarpur  alone  there  were  306  cases  of 
snakebite  from  May  to  October  with  63  deaths,  i.e.,  a  mortality  of 
2058  per  cent.  He  goes  on  to  say  :  "  a  reference  to  police  returns  will 
show  that  in  by  far  the  greatest  majority  of  cases,  serious  injury  and 
death  have  been  caused  by  the  bite  of  this  species."  In  1874 
Fayrer,f  quoting  Gunther's  opinion  above  alluded  to,  expressed 
doubts  as  to  its  accuracv,  remarking  on  the  great  virulence  of  the 
venom  on  the  lower  animals.  Further,  %  he  quotes  from  a  letter 
written  to  him  by  Major  McMahon  from  Delhi,  who,  speaking  of  this 
snake,  said  "  they  have  the  reputation  of  being  very  deadly,  and  cer- 
tainly my  old  snake  man  died  from  the  bite  of  one  of  his  specimens." 
Later  in  1883  Wall  §  (A  J)  placed  the  Echis  as  the  third  most 
dangerous  snake,  giving  the  fourth  place  to  the  Daboia,  the  fifth  to 
the  banded  krait  (Bungarus  fasciatus),  and  the  sixth  to  the  Hamadryad 
{Naia  bungarus  syn.  Ophiophagus  elaps).  He  remarks,  too,  that 
"there  can  be  no  doubt  that  it  contributes  very  largely  to  the  morta- 
lity from  snakebite,  especially  in  Northern  and  Western  India." 

In  1890  Vidal  wrote  to  this  Journal  H  recording  62  fatalities 
from  this  snake  in  the  Civil  Hospital  at  Katnagiri  in  the  year  1878. 

He  estimated  that  about  20  per  cent,  of  the  cases  of  Echis  bite 
proved  fatal,  and  remarks  that  the  poison  is  slow,  death  occurring  on 
an  average  in  4^  days,  but  that  some  cases  lingered  on  for  20  days. 

He  shows  later  that  the  Echis  is  a  far  more  potent  factor  than  any 
other  venomous  species  in  swelling  the  mortality  of  the  Bombay 
Presidency.     He  substantiates  the  assertion  by  the   very    significant 


*  Loc.  cit.,  p.  80. 

t  Thanatoph.  Ind.,  p.  15.  §  Ind.  Snake  Poisons,  p.  159. 

%  Loc.  cit.,  p.  1-23.  1  Vol.  V,  p.  61,  et  seq. 
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observation  that  in  Echis  ridden  tracts  the  mortality  from  snakebite 
far  exceeds  that  in  districts  where  this  snake  is  comparatively  less 
plentiful.  Thus  in  a  table  compiled  from  official  returns  for  8  years 
(1878  to  1885)  for  the  districts  of  the  Bombay  Presidency,  he  shows 
that  in  the  districts  of  Hyderabad,  Thar  and  Parkar,  Karachi  and 
Ratnagiri  where  the  Echis  abounds,  one  man  in  5,000  dies  per  annum 
from  snakebite,  whereas  in  Bijapur,  Nasik,  Ahmednagar,  and 
Sholapur,  where  this  snake  is  but  little  in  evidence,  only  one  death 
from  snakebite  is  recorded  for  100,000  of  the  population. 

Murray*  says  "  this  little  viper  is  very  venomous  :  although  the 
action  of  its  poison  is  not  so  quick  as  that  of  the  cobra,  it  is  equally 
as  potent,  and  numerous  deaths  annually  occur  from  its  bite. ': 

Mr.  Millard  has  informed  me  by  letter  of  the  case  of  an  attendant 
in  this  Society's  rooms  in  Bombay  who  in  October  1903  was  bitten 
by  an  Echis  in  the  temple.  He  was  taken  off  at  once  to  hospital, 
admitted  that  he  felt  no  fear,  but  in  spite  of  prompt  treatment  died 
24  hours  later. 

On  the  other  hand  I  could  quote  a  large  number  of  cases  of  Echis 
bite  which  (mostly  under  treatment)  recovered  after  effects  of  varying 
severity. 

Symptoms  of  Echis  poisoning  in  man. — The  symptoms  produced  by 
Echis  venom  are  almost,  if  not  completely,  clue  to  the  profound  alter- 
ation the  poison  works  on  the  constitution  of  the  blood,  reducing  its 
coagulability,  so  that  haemorrhages  are  most  prone  to  occur.  In  a 
case  reported  by  Fayrerf  of  a  woman  of  '60  bitten  in  the  finger  at 
Kotree  (Sind),  bleeding  occurred  from  the  eyes,  gums,  tongue,  nose, 
vagina,  and  from  beneath  the  nails  of  the  thumbs,  and  great  toes. 
In  a  case  reported  by  Nicholson  J  a  servant  bitten  at  Arconum  bled 
from  a  cut  he  had  sustained  some  days  before  "  but  which  appeared 
all  right  "  at  the  time  of  the  bite.  Sudden  bleeding  came  on  two 
days  after  the  bite,  presumably  from  the  tender  scar. 

In  this  Journal  Mr.  Heath§  described  his  symptoms  after  a  bite 
from  this  snake.  He  was  seized  with  violent  and  repeated  vomiting 
of  blood,  and  had  fever  also.  In  two  cases  which  occurred  during 
the  Seistan  Mission,  the  notes  of  which  made  by  Major  Irvine,  I.M.S., 
were  forwarded  to    me    by   Sir    A.  H.    McMahon,    profuse   bleeding 

*  Ueptilia  of  Sind,  p.  57.  *    Ind.  Snakes,  p.  187. 

+  Loc.  cit.,  p.  59.  §   Vol.  XII,  p.  784. 
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occurred   from     all    mucous    surfaces    and   lasted    in     one    case    for 
a  week. 

In  a  case  under  the  care  of  Major  Browning,  I.M.S.,  reported  by 
Elliot*'  a  woman  of  25  was  bitten  in  the  finger  by  a  10-inch 
specimen  at  2-15  p.m.  At  8  p.m.  she  had  a  sharp  haemorrhage 
from  the  bitten  part  which  recurred  at  1  a.  m.  In  almost  all  these 
cases  no  constitutional  symptoms  other  than  those  attributable  to  the 
blood  were  observed.  In  one  case  reported  by  Major  Irvine  the 
man  almost  died  on  two  occasions  of  fright  alone,  but  eventually 
recovered.  In  a  case  reported  by  Russellt  the  man  is  said  to  have 
had  delirium  and  spasms,  and  in  Browning's  case  there  was  frontal 
headache.  In  most  cases  severe  burning  pain,  and  varying  degrees 
of  swelling,  sometimes  very  pronounced,  occurred  locally. 

Food. — For  information  on  this  subject  I  am  much  indebted  to 
Mr.  Millard,  who  has  had  ample  opportunities  of  ascertaining  the 
character  of  food  preferred  by  the  many  specimens  kept  in  captivity 
in  the  Society's  rooms  in  Bombay.  He  tells  me  they  feed  readily  on 
mice,  centipedes,  and  scorpions.  He  has  also  known  them  eat  frogs, 
and  on  one  occasion  a  locust.  He  also  mentions  an  instance,  in  this 
Journal!,  of  one  Echis  eating  another  which  it  subsequently  disgorged. 

Mr.  Thurston  writes  to  me  that  in  the  Madras  Museum  two  speci- 
mens between  the  29th  October  1896  and  31st  March  1897  ate  8  frogs. 

Miss  Hopley§  mentions  seeing  this  snake  in  captivity  in  London 
kill  and  eat  a  mouse  on  two  occasions,  and  remarks  that  on  both  occa- 
sions it  waited  till  its  victim  was  dead  before  swallowing  it. 

Gunther  %  says  he  never  found  anything  but  scolopendree  (centi- 
pedes) in  the  stomach  of  this  species. 

Foes. — Though  such  a  truculent  little  reptile  it  is  sometimes  over- 
powered by  creatures  one  would  expect  it  to  vanquish,  or  at  least 
to  hold  its  own  with.  Mr.  Boulenger  in  this  Journal  ||  says  on  the 
authority  of  Mr.  Mountford  that  the  Sind  Krait  (Bungarvs  sindanvs) 
is  reported  to  frequently  eat  the  Echis.  Jerdon**  records  a  sand 
snake  (Fsammophis  condanarns)  having  eaten  one,  and  Elliot 
reports    a   case    where   the    common    house    rat   killed   three  Echis 

*  Loc.  cit.,  p.  40.  §  Snakes,  pp.  579  and  580. 

f  Ind.  Serp.,  1896,  Vol.  I,  Part  II,  p.  78.        f  Rept.  Brit.  Ind.,  1864,  p.  397. 

X  Vol.  XVI,  p.  757.  ||  Vol.  XI,  p.  74. 

**  Jourl.  Asiat.  Soc,  Bengal,  Vol.  XXII,  p.  529. 
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without  suffering  in  any  way.  He  says.  "  The  snakes  each  time 
struck  at  the  rat  savagely  and  repeated!}',  but  no  trace  of  blood  could 
be  seen  on  the  animal. >:  These  creatures  were  all  in  captivity  at 
Guindy  near  Madras. 

Breeding. — Though  so  common  a  snake  the  records  of  its  breed- 
ing are  very  meagre.  Miss  Hopley  tells  us  *  that  in  the  London 
Zoological  Gardens  in  1875  one  gave  birth  to  3  young  in  July,  and 
mentions  that  they  changed  their  coats  at  an  early  date,  but  ate 
nothing. 

The  only  gravid  specimen  I  have  had  in  captivity  gave  birth  in 
Trichinopoly  on  the  7th  August  1896  to  12  young.  These  coiled 
themselves  up  into  a  confused  heap  in  one  corner  of  their  box,  and 
apart  from  the  mother,  who  evinced  no  special  concern  in  her  pro- 
geny even  when  they  were  rudely  stirred  up  with  a  stick.  All  of 
them  cast  sloughs  on  the  day  of  birth.  The  one  individual  that  was 
measured  was  4|  inches  long,  f 

Sir  A.  H.  McMahon  writes  to  me  that  he  once  came  across  a  lot  of 
little  ones  3  or  4  inches  long  at  the  end  of  August,  and  has  heard  of 
some  more  baby  Echis  being  found  about  Quetta  in  August.  No 
mother  was  present  on  either  occasion. 

Candy  in  this  Journal  %  says  that  in  Ratnagiri  he  made  special 
enquiry,  and  ascertained  that  the  young  are  born  in  April,  May,  or 
June  but  they  were  reported  difficult  to  find. 

Much  the  most  important  record  of  this  nature  is  that  reported  to 
me  recently  by  Major  0.  A.  Smith,  27th  Punjabis,  who  witnessed  the 
birth  of  3  young  on  the  6th  of  August  1907  in  Multan.  The  mother 
had  been  3  weeks  in  captivity.  The  first  snakeling  was  born  in 
membranes  at  10-40  a.  m.,  and  took  "a  long  time"  to  burst  them 
and  force  its  way  out.  The  second  born  in  membranes  at  11-12  took 
four  minutes  getting  free.  The  third  also  born  in  membranes  was 
discharged  at  11-25  a.m.,  began  struggling  at  11-50  and  was  free  at 
11-53.  It  was  observed  that  in  trying  to  free  themselves  they  exert- 
ed pressure  with  their  snouts  against  the  membrane.  After  their 
birth  "  a  lot  of  jelly-like  substance  whitish  m  colour  was  passed  out," 
which  I  think  may  have  been  a  non-fertile  egg.  During  birth  it  was 
noticed    that   a  globular   bag    containing  orange-coloured    fluid  first 

*  Snakes,  pp.  440  and  679.  t  Referred  to  in  this  Journal,  Vol.  XIII,  p.  184. 

%  Vol.  V,  p.  85. 
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gained  exit,  increasing  in  size,  and  expanding  the  cloaca  till  the 
rest  of  the  bag  containing  the  coiled  embryo  escaped.  The  youno- 
were  "  proximately  4^  inches  long."  They  drank  water  given 
them  at  the  end  of  a  penholder.  The  mother  died  a  week  or 
so  later. 

Sloughing. — Fayrer*  says,  referring  to  some  specimens  he  had  had 
in  captivity,  "  it  is  a  remarkable  thing  that  none  of  these  Echis 
have  shed  their  epidermis  since  they  came  here  three  months  ago  ; 
not  a  trace  of  a  slough  is  found  in  their  cage."  The  remark  was 
made  on  the  15th  October. 

Distribution  (a)  Local. — It  is  essentially  a  creature  of  the  plains 
but  may  be  met  with  up  to  probably  6,000  feet  elevation.  I  have 
seen  a  specimen  from  Suleik  (Aden  Hinterland  2,000  feet)  in  our 
Society's  Collection.  Nicholsonf  records  a  single  example  among 
1,225  poisonous  snakes  brought  for  rewards  in  1873  at  Bangalore 
(circa  3,000  feet).  I  met  with  it  about  the  Malakand  (2,000  to 
3,000  ft.).  Mr.  C.  H.  Whitehead  sent  me  a  skm  from  Paraohinar, 
N.-W.  F.  (5,760  feet),  and  says  they  are  common  there. 

(b)  Geographical.- — I  attach  two  maps  to  indicate  the  habitat  of 
this  snake.  In  Map  1,  I  have  shown  the  limits  of  its  distribution 
as  at  present  known  in  Africa  and  Asia.  The  red  lines  are  the 
boundaries  of  regions  (uninterrupted)  and  subregions  (dotted)  as 
laid  down  by  Blanford  in  lb'66  and  1880.  In  making  a  comparison, 
however,  one  must  bear  in  mind  that  his  delimitations  wTere  based 
upon  the  distribution  of  mammals,  and  that  the  knowledge  derived 
during  twenty-eight  years  since  he  wrote  may  have  modified  the 
confines  of  these  boundaries,  but  of  this  1  am  not  in  a  position  to 
speak  authoritatively. 

So  far  as  Africa  is  concerned,  Boulenger  \  records  the  habitat  as 
follows: — Desert,  and  sandy  districts  north  of  the  Equator.  The  most 
southern  record  on  this  continent  is  Somaliland  on  the  East  Coast 
(British  Museum  specimen)  ;  the  southern  boundaries  elsewhere 
are,  I  believe,  not  exactly  known. 

In  Asia  it  occurs  in  Arabia,  Persia,  Afghanistan,  Baluchistan,  and 
India.  It  is  probably  found  throughout  Arabia,  as  Gunther  §  records 
specimens  from  Midian  on  the  north-eastern  shores  of  the    Red    Sea, 


*  Loc.cit..  p.  141.  %  Cat.  Snakes,  Brit.  Jlus.,  Vol.  Ill,  1896,  p.  505. 

T  Loc.    cit,,  p .  173.  §  P.  Z.  S.,  1878,  p.  978, 
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our  Society  has  a  specimen  from  Aden  Hinterland,  the  British 
Museum  has  examples  from  the  south  (Aden  and  Hadramaut)  and  the 
east  coast  (Muscat).  The  exact  northern  boundary  is  as  yet  not 
known.  It  probably  occurs  throughout  Persia,  its  north-western  limits 
being,  I  believe,  not  precisely  demarcated.  It  extends  beyond 
Persian  limits  to  the  north,  a  specimen  in  the  British  Museum  having 
come  from  Askabad  in  Transcaspia. 

It  occurs  throughout  Baluchistan  and  Afghanistan,  the  northern 
limits  in  the  latter  country  being  uncertain. 

In  India  its  distribution  is  shown  in  Map  2,  and  it  will  be  observed 
that  in  the  northern  part  of  the  Punjab  the  boundaries  are  not 
clearly  defined.  Again,  the  Ganges  appears  to  be  the  boundary  in 
North-Eastern  India.  It  does  not  appear  to  inhabit  the  southern  part 
of  the  Malabar  Coast.  The  northern  boundary  of  this  tract  is  con- 
jectured by  Blanford  to  be  the  Tapti  River,  but  the  Echis  occurs 
plentifully  well  below  that  river  (Ratnagiri). 

So  far  as  Ceylon  is  concerned,  though  Boulenger  makes  no  special 
reference  to  this  island  in  its  habitat,  I  think  there  is  little,  if  any, 
doubt  that  it  occurs  in  the  Northern  Province,  the  fauna  of  which, 
according  to  Blanford  and  others,  agrees  with  that  of  Southern  India 
to  the  east  of  the  Western  Ghats.  Ferguson  *  says:  Mr.  E.  Wytea- 
lingam  of  the  Medical  Department,  an  industrious  and  excellent 
collector  of  our  reptiles,  has  recently  sent  about  a  dozen  specimens 
of  this  small  viper  from  Mullaitivu,  thus  proving  that  it  is  a  common 
snake  in  that  part  of  the  island.  Haly  f  notes  against  this  species : 
4i  Two  specimens  (very  bad  state)  from  Mullaitivu,  presented  by  W. 
Ferguson,  Esq."  Mr.  W.  Ferguson,  with  whom  I  was  personally 
acquainted  for  some  years,  was  an  excellent  observer  and  not  likely 
to  make  a  mistake  about  a  snake  so  easy  to  identify.  I  have  given  in 
Map  2  all  the  localities  with  which  I  am  acquainted  in  Indian  limits 
from  which  it  has  been  reported. 

Its  abundance  in  various  parts  of  India  differs  considerably.  In 
many  localities  it  is  specially  common,  but  probably  nowhere  more 
so  than  in  and  about  Ratnagiri,  where  it  exists,  according  to  Vidal 
and  Candy,  in  numbers  almost  incredible.  The  former  in  this 
Journal  |    says  that  in  the   Ratnagiri   District  alone  during  6  years 

*  Kept.  Fauna  of  Ceylon,  187»i,p.2J.  t  First  report  of  the  Collection  of  Snakes 

I  Vol.  V,  p.  64.  in  the  Colombo  Museum,  J  886,  p.  18 . 
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Government  rewards  were  paid  on  an  average  of  225,721  phoorsas 
per  annum.  Later  he  remarks  that  when  the  Government  reward 
was  raised  tentatively  from  six  pies  to  two  annas  per  head,  115,921 
were  paid  for  in  8  days  (December  2nd  to  18th,  1862).  Again  Candy 
in  the  same  issue  (page  85)  says  that  in  Eatnagiri,  in  August  and 
September,  the  Mhars  go  out  with  long  sticks  to  which  forks  are 
attached,  and  catch  them  in  thousands  for  Government  rewards.  I 
doubt  whether  any  other  snake  or  perhaps  even  this  one  abounds  in 
such  prodigious  numbers  in  any  other  part  of  India.  Vidal  shows 
that  in  the  Districts  of  Hyderabad  (Sind)  and  Thar  and  Parkar 
(Sind)  it  is  also  specially  numerous.  Alcock  and  Finn  reported  it 
common  along  the  line  of  march  to  the  Persian  Frontier  when 
delimiting  the  Afghan-Baluch  boundary.  Sir  A.  H.  McMahon  tells 
me  that  it  is  common  throughout  the  N.-W.  Frontier,  extending  up 
the  Indus  Valley  as  far  as  Chilas.  He  also  says  it  is  very  common 
in  Baluchistan  and  Seistan.  Mr.  C.  H.  Whitehead  writing  from 
Parachinar  on  our  N.-W.  Frontier  says  (at  5,760  feet)  it  is  quite 
common.  Colonel  R.  Light  *  reported  several  casualties  from  this 
viper  in  Bhuj  (Cutch),  so  that  it  is  evidently  common  there. 
Fayrer  f  remarks  "  it  is  common  in  the  North-West  Provinces, 
Central  Provinces,  and  generally  in  the  South  of  India."  Jerdon  J 
says  it  is  very  common  in  the  Carnatic.  Personally  I  have  known 
it  very  common  about  Trichinopoly  and  Delhi,  and  met  with  several 
specimens  in  Malakand. 

Description. — Rostral.  Touches  6  shields;  the  rostro-nasal 
sutures  two  or  three  times  longer  than  the  rostro-internasals  :  height 
about  half  the  breadth.  Internasals.  A  pair  of  small  shields,  the 
fellows  in  contact.  Supraoculars.  Usually  present,  sometimes 
more  or  less  divided.  Nasals.  Divided  into  an  anterior  and 
posterior  shield  or  semi-divided  ;  touching  the  1st  supralabials  ; 
nostril  small,  placed  in  the  upper,  and  posterior  part  of  the  nasals. 
Supralabials.  10  to  12,  the  4th  largest  usually  (sometimes  the  3rd). 
Infralabials.  4  (3),  the  4th  (3rd)  largest.  Sublinguals.  One  well  deve- 
loped pair  touching  3  or  4  infralabials,  andf  our  scales  behind.  Costals. 
Two  heads-lengths  behind  head  23  to  29,  midbody  26  to  35,  (37 
Boulenger)  two  heads-lengths  before  vent  21  to  27  ;  all  rows  except 

*  In  Epistola.  f  Loc.   Cit.,  p.  16. 

I  Jourl.,  Asiat.  Soc  ,  Bengal,  Vol.  XXII.,  p.  324. 
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the    ultimate    keeled,  the    penultimate  faintly,    and    in    the    4  to  7 
oblique  rows  above  this  the  keels  are  serrate. 

The  ultimate  row  is  the  largest,  the  penultimate  rather  smaller, 
the  oblique  rows  narrow,  and  remaining  dorsal  rows  subequal  and 
small.  Supracatrdals.  Keeled  to  tail  tip.  Ventrals  132  to  192 
(Boulenger)  :  broad,  stretching  right  across  belly,  so  that  when 
the  specimen  is  laid  on  its  back,  only  part  of  each  ultimate  costal 
row  can  be  seen  on  each  side  ;  not  keeled.  Anal.  Entire. 
Subcaudals.    21  to  48  (Boulenger)  :  entire. 

Details  of  Map  2. 

Distribution  of  Echis  carinaia. 

1.  Mullaitivu. — Ferguson.     Rept.  Faun.  Ceylon,  1877,  p.  25. 

Haly.  First  Report  Snakes.  Colombo  Mus.,  1886, 
p.  18. 

2.  Ramnad. — Dr.  Annandale.     Indian  Museum. 

3.  Tinnevelly. — Millard.     Bombay  Collection. 

4.  Anamallays. — Boulenger.     British  Museum. 

5.  Trichinopoly. — Wall. 

6.  Arni. — Russell.     Ind.  Serp.,  Vol.  1,  p.  3. 

7.  Madras. — Boulenger.     British  Museum. 

8.  Bangalore. — Nicholson.     Ind.  Snakes  p.  173. 

Sclater.     List  1891.    Indian  Museum. 

9.  Karwar. — Millard.     Bombay  Collection. 

10.  Deogad. — Candy.     Bombay  Jourl.,  Vol.  V,  p.  85. 

Liston.     Parel  Laboratory  (In  epistola). 

11.  Ratnagiri. — Vidal.     Bombay  Jourl.,  Vol.  V,  p.  70. 

12.  Mahableshwar. — Boulenger.     British  Museum. 

13.  Poona. — Millard.     Bombay  Collection. 

14.  Andheri. — Young.     Bombay  Jourl.,  Vol.  XVI,  p.  504. 

15.  Deccan. — Boulenger.     British  Museum. 

16.  Ellore.— Blanford.  Jourl.  Asiat.  Soc,  Bengal,  Vol.  XLVIII, 

p.  116. 

17.  Singbhum. — Anderson.     Jourl.  Asiat.  Soc,  Bengal,  Vol.  XL, 

p.  37. 

18.  Rajmahal. — Sclater.     Ind.  Museum. 

19.  Nowgong.—      „ 

20.  Allahabad. —      ,,  ,,  ,, 
3 
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21.  Aora. — Sclater.     Ind.  Museum. 

22.  Delhi.— Wall     Fayrer.     Thanatoph.,  1872,  p.  123. 

23.  Mhow.— Millard.     Bombay  Collection. 

24.  Rutlam. — Heath.     Bombay  Jourl.,  Vol.  XII,  p.  785. 

25.  Guzerat. —     ,,  ,,  „         Vol.  XIII,  p.  340. 

26.  Ajmere. — Blanford.  Jourl.  Asiat.  Soc,  Bengal,  Vol.  XLVIII, 

p.  127. 

27.  Mount  Abu. — Sclater.     Ind.  Museum. 

28.  Deesa. — Boulenger.     British  Museum. 

29.  Bhuj—  Col.  Light  (In  epistola). 

30.  Shikarpur. — Dr.  Imlach.     Trans.  Medl.   and    Phys.   Soc.    of 

Bombay,  1855,  No.  Ill,  p.  80. 

31.  Karachi. — Sclater.     Indian  Museum. 

32.  Dasht. — Sclater.     Indian  Museum. 

33.  Jask. — Boulenger.     British  Museum. 

34.  West  of  Bampur. — Boulenger.     British     Museum.     (Persia 

not  Baluchistan  as  given  by  Boulenger, 
Cat.  Vol.  Ill,  189b",  p.  507.) 

35.  Ashkabad. — Boulenger.     British  Museum. 

36.  Tirphui.  — Sclater.     Indian  Museum. 

37.  Seistan. — Boulenger.     British  Museum. 

Annandale.     Indian  Museum. 

38.  Perso-Baluch  Frontier. — Alcock  and  Finn.  Jourl.  Asiat.  Soc, 

Bengal,  Vol.  XLV,  p.  565. 

39.  Quetta  —  Mc  Mahon  (In  epistola). 

40.  Rajanpur. — Sclater.     Indian  Museum. 

41.  Multan.     Major  Smith  (In  epistola). 

42.  N.-W.  Frontier,  Malakand — Wall.     Parachinar,    Whitehead 

(In  epistola.)       "Common   throughout",    McMahon  (In 
Epistola). 

43.  Chilas—  McMahon  (In  epistola). 

44.  Salt  Range. — Sclater.     Indian  Museum. 

45.  Between   Nuskhi   and    River  Helmand. — Boulenger.    British 

Museum. 
I  have  not  been  able  to  exactly  locate  the  following  :  — 
Patchia  in  Rajputana.     Sclater.     Ind.    Museum. 
Chilgez  in  Afghanistan.    Boulenger.     British  Museum. 
Muckerabad  in  Persia.     Boulenger.    British  Museum. 
Kalagan  in  Baluchistan.     Sclater.     Ind.  Museum. 
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THE    BROWN  TREE-SNAKE. 

1  —  4.    Dipsas  trigonata.  (Harmless). 
THEuPHOORSAni  OR"kUPPER'.' 
5~8.  Echis  carinata.  (poisonous). 
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The  Gamma,  or  Common  Brown  Tree-Snake. 

( Dipsadomorphus    trigonatus .) 

(Dipsas  trigonata). 

Nomenclature. — (a)  Scientific. — The  generic  name  is  from  the 
Greek  "  Dipsas",  a  species  of  snake,  and  "  morphe"  form,  implying  a 
similitude  in  form  to  that  of  the  Dipsas.  Under  the  name  Dipsas* 
many  snakes  were  included  by  the  older  writers,  which  modern  her- 
petologists  consider  separable  into  many  distinct  genera.  The  name 
is  now  retained  to  designate  the  genus  of  the  original  snake  to  which 
it  was  applied  by  Laurenti  in  1768,  a  South  American  species,  viz., 
Dipsas  bucephala.  The  other  forms  now  considered  distinct  have 
had  to  be  rechristened,  and  among  them  the  genus  to  which  the 
species  under  discussion  belongs. 

The  title  now  retained  for  it  by  Mr.  Boulenger  originated  with 
Fitziuger  in  1843,  and  was  applied  by  him  to  this  species.  It  is 
very  doubtful,  however,  whether  this  name  will  stand,  as  the  same 
authority  gave  the  name  Boiga  to  the  species  irregularis  of  this 
genus  in  1826  as  shown  by  Stejneger  f  recently. 

There  seems  little  doubt  that  the  name  of  the  genus  will  have  to 
be  changed  to  Boiga,  but  ]  refrain  from  doing  so  here,  as  I  follow  in 
Mr.  Boulenger's  footsteps  in  nomenclature  in  these  papers. 

The  specific  name  trigonatus  is  from  the  Greek  "  tri '  three, 
"  o-onia  "  angle,  and  is  applied  to  the  peculiar  markings  on  the  body, 
which  often  very  obscure  appear  to  me  to  much  more  resemble  the 
Greek  letter  *  than  triangles.  The  name  was  introduced  by 
Schneider  for  this  species  in  1802. 


*  This  name  was  evidently  borrowed  f torn  the  ancients  who  applied  it  to  some  snake, 
the  identity  of  which  is  at  the  present  day  probabl*  not  known.  It  w?s  reputed  to  be 
venomous  and  according  to  some,  one  of  the  effects  of  its  bite  was  ac  insatiable  thirst  (Gr. 
"  Dipsa"  thirst),  though  Lucan  makes  it  appear  that  it  was  the  creature  itself  that  was 
afflicted  with  thirst.  Thus  in  his  1'harsalia  written  in  the  first  century  A.  D  he  alludes  to 
it  on  the  occasion  when  lato  was  leading  his  army  across  the  desert.  The  passage  has  been 
thus  translated  : 

And  now  with  fiercer  heat  the  desert  glows, 

And  midday  gleanings  aggravate  their  woes, 

When,  lo  !  a  spring  amid  the  sandy  plain 

Shows  its  clear  mouth  to  cheer  the  far  ting  train. 

But  round  the  guarded  bank  in  thick  array 

Dire  » spies  roll  d  their  congregated  way, 

And  thirsting  in  the  midst  the  Dipsas  lay. 
t  Proc.  Biol.  Soc.  Washington,  XV.,  1902  p.  16. 
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(b)  English. — I  know  of  no  English  name  in  general  use  but 
have  seen  it  alluded  to  as  the  Common  brown  Tree-Snake  in 
some  books.  This  title  is  too  long  and  it  is  doubtful  whether  it 
might  not  be  equally  applicable  to  its  larger  brother  species  D. 
forsteni.  I  would  suggest  the  name  Gamma  snake,  the  markings  on 
the  body  in  a  typical  specimen  are  very  like  the  Greek  letter  *  and 
specially  those  on  the  left  side.  On  the  right,  however,  the  long 
stroke  of  the  letter  is  sloped  the  wrong  way. 

(c)  Vernacular. — The  name  quoted  for  it  by  Russell*  about  Viza- 
gapatam  is  "  Tar  tutta".  In  Malabar  it  was  frequently  called 
tl  Choorta". 

Dimensions. — It  grows  to  two-and-a-half  f'eet.f  The  longest  of 
.some  25  measurements  made  by  me  were  2'-7",  2'-6£",  2'-6|"  and 
2-6",  and  all  of  these  specimens  were  females.  The  largest  #  of 
some  20  examples  in  which  I  have  recorded  the  sex  was  2'-lf ".  I 
had  another  $  2'-0f". 

Physiognomy  and  Bodily  Configuration. — The  head  is  subcordate  or 
subtriangular  in  shape,  being  widest  at  a  point  about  midway  between 
the  eyes  and  the  neck,  and  is  flattened  (i.e.,  depressed).  The  snout 
is  rounded ;  the  laterally  placed  nostrils  occupy  the  second  and 
third-fifths  from  above  downwards  of  the  suture  between  the  nasals 
and  are  wholly  or  almost  wholly  contained  in  the  anterior  of  these 
shields.  The  eye  is  large,  the  iris  copiously  flecked  with  mustard 
yellow,  and  the  pupil  vertical.  The  neck  is  very  constricted,  prob- 
ably (in  common  with  others  of  this  genus)  more  so  than  in  any  other 
colubrine  snake  within  our  limits.  The  body  is  slender  throughout  ; 
it  increases  gradually  in  girth  from  the  slender  neck,  and  as  grad- 
ually attenuates  towards  the  vent.  Its  vertical  markedly  exceeds  its 
lateral  measurement  (i.e.,  the  body  is  compressed).  The  tail  is  evident, 
especially  so  in  females,  a  considerable  reduction  in  girth  occurring 
at  the  vent.  It  is  of  moderate  length,  varying  from  rather  more 
than  one-seventh  to  one-fifth  the  total  length,  and  is  distinctly 
longer  in  females  than  males,  a    peculiarity  I    have  not    noted  in  the 

*  Ind.  Serp.,  179G,  p.  20,  and  Plate  XV. 
t  Blyth  (Journal  Asiatic  Soc.  Bengal,  Vol.  XXIII,  p.  294,  footnote)  says  that  it  attains  to 
about  6  feet,  but  this  is  obviously  a  mistake,  probably  a  printer's  error,  for  bis  record  of  the 
length  of  the  youns;,  viz.,  about  9  inches,  is  in  accord  with  my  own  supposition,  and  in  con- 
sonance with  the  proportionfl  of  hatcblings  in  other  snakes  of  dimensions  similar  to  that 
given   by  me  for  this  species,  viz.,  two-and-a-half  feet. 
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species  of  any  other  genus,  but  which   will  probably  be  found  to  be 
the  same  in  others  of  this  genus.     In  all  other  snakes  where  a  sexual 
disparity  is  noticeable  I  have  found  the  length  greater  in  the  males. 
I    may    here    remark  upon    the    very    striking    resemblance  this 
snake  with  others  of  this  genus   hears   to    some    vipers.     The   shape 
of  the  head,  the  vertical  pupil,  and  the  constricted  neck  are  typically 
viperine,  to  which  may  be  added  the  method   of  striking,  to  which 
I    shall   refer    hereafter.     On    the    other    hand,    it    is    noticeably 
different  from  vipers  in   the  large  plaque-like  shields  of  the   head, 
in  the  profile  outline  of  the  commissure    of  the  mouth   which   does 
not   show    that    marked    downward   curve    corresponding    with    the 
position  of  the  viperine  fang,    and   in  the    slenderness,    length,    and 
compression    of  the    body.     The    tail,    too,  is   relatively    longer    in 
Dipsadomorphvs.     The  viperine  similarities  affect  the  very  features 
which  most  readily  attract  the  eye  ;  the    dissimilarities   on   the  other 
hand  are  far  less  noticeable  to  one  unfamiliar  with  these  creatures. 

Colour  and  Markings. — The  ground  colour  is  usually  of  a  light 
yellowish-brown,  sandy,  or  fawn  hue  which  may  be  uniform,  or, 
more  or  less  mottled  with  darker  shades,  specially  low  in  the  flanks 
or  sparsely  scattered  with  black  spots.  Dorsally  a  series  of  dark  more 
or  less  distinct  v  shaped  marks  occur  on  each  side,  which  fade 
posteriorly,  ending  at  or  before  the  vent.  The  shade  between  the 
arms  of  each  *  is  lighter,  often  indeed  whitish.  Where  the  series 
of  one  side  exactly  meets  the  fellows  of  the  other  on  the  spine,  as 
frequently  happens  in  part  if  not  the  whole  length  of  the  body,  these 
marks  resemble  arrowheads.  Blyth*  says  the  very  young  are  pale 
with  but  slight  traces  of  the  adult  marks,  but  I  cannot  say  that  my 
young  specimen  was  much,  if  at  all,  different  from  adults.  I  have 
noticed  that  the  skin  between  the  scales  is  dun,  and  somewhat  darker 
in  the  gamma  marks,  and  in  sloughs  these  marks  are  obscurely 
traceable. 

A  specimen  I  got  in  Delhi  was  much  the  colour  of  tea  and  milk, 
und  was  copiously  specked  with  very  fine  punctiform  dark  spots,  the 
gamma  marks  being  very  obscure. 

The  head  bears  a  pair  of  large  lung-shaped  brown   patches,  often 
delineated  with  black,  and  a  narrow  dark  streak  passes  from  behind 
the  eye  towards  the  gape.     Annandale  t  mentions  a  variety  from  the 
*  Loc.  cit.  f  Jourl-  Asiat-  Soc-  Bengal,  Vol.  LXX11I,  p.  209. 
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Perso-Balnch  frontier  many  specimens  of  which  were  collected 
by  Sir  A.  H.  McMahon  in  which  the  head  was  sooty  black, 
especially  in  the  young,  and  suggested  the  name  melanocephalus 
for  it. 

Breeding. — My  own  notes  supply  all  the  information  on  this  point, 
and  though  the  incidents  within  my  experience  are  few,  a  good  deal 
may  be  inferred  from  the  scanty  material  available. 

My  smallest  prospective  mother  was  1  foot  8§  inches  in  length  in 
June.  This  length  would  be  attained  in  the  third  year  of  age,  and 
from  an  ophidian  point  of  view  the  age  is  an  unusually  early  one  for 
breeding.     My  other  gravid  specimens  were  four  years  old  at  least. 

It  is  fairly  obvious  that  the  species  is  not  a  very  prolific  one  from 
the  snake  stand  point.  10  was  the  largest  number  of  eggs  found 
in  abdomina,  and  in  three  other  cases  there  were  3,  5  and  6  respect- 
ively. The  eggs  are  probably  discharged  as  such  in  August  and 
September.  I  am  fairly  certain  the  species  is  ovoviviparous,  and  have 
good  reason  to  believe  that  at  the  time  of  deposition  the  eggs  contain 
embryos  in  a  very  early  stage  of  development,  but  of  this  I  cannot 
speak  positively  yet.  The  eggs  are  long  white  ovals,  the  poles  of 
each  equally  domed,  the  shell  white  and  leathery.  I  have  measured 
them  in  one  case  §•  inch  long  by  2  mcn  broad,  in  a  Bangalore 
specimen  ;  date  of  capture  not  known.  In  another  killed  in  August 
they  were  J£  of  an  inch,  and  in  a  third  in  August  |§  of  an  inch. 
Both  the  last  were  obtained  in  Fyzabad.  In  the  Bangalore 
specimen,  which  had  been  preserved  in  spirit,  the  10  eggs 
lay  in  a  single  string,  which  occupied  8h  inches  of  a  body  2  feet  and 
f  of  an  inch  long  (i.  e.,  exclusive  of  tail).  The  poles  of  each  were 
flattened  against  one  another  from  pressure.  The  young  it  may  be 
presumed  from  analogy  emerge  from  the  egg  two  months  or  so  after 
deposition,  but  of  this  I  can  only  speak  hypothetically.  If  I  am 
correct  in  my  belief  that  the  embryo  is  partly  developed  when  the 
eggs  are  extruded,  the  usual  term  of  incubation  may  be  curtailed. 
Hatohlingsare,  I  believe,  about  9  inches  in  length.  Blyth,  too,  gives 
this  measurement  for  the  young.  It  is  perhaps  remarkable  that  of 
more  than  30  specimens  collected  by  me  I  have  only  had  one  young 
one.  This  measured  9g  inches  on  the  13th  March  in  Trichinopoly. 
My  next  largest  specimen  was  1  foot  3^  inches. 

The  young  appear  to  grow  about  6  inches  a  year. 
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Identification.  —Attention  must  be  directed  to  the  following.  The 
scales  are  in  21  rows  anteriorly,  i.e.,  two  heads  lengths  behind  the 
head,  21  in  mid  body,  and  15  posteriorly,  i.e.,  two  heads  lengths  before 
the  vent.  This  arrangement  is  only  to  be  found  in  certain  species 
of  this  genus  and  some  pitvipers,  Lachesis  gramineus,  etc.  The 
enlarged  plates  on  the  head  will  eliminate  all  the  vipers  which  share 
the  scale  peculiarities  just  noted,  and  thin  the  diagnosis  down  to  5 
species  of  I) ipsadomorphus ,*  viz.,  trigonatus,  hexagonotus,  ceylonensis, 
eyaneus  and  multifasciatus.  Trigonatvs  has  the  vertebral  row  of  scales 
feebly  enlarged  in  the  middle  of  the  body,  and  fewer  subcaudal  shields, 
viz.,  75  to  92.  In  the  rest,  excepting  multifasciatus,  the  vertebrals  are 
as  broad  as  long  in  the  middle  of  the  body,  and  in  multifasciatus  the 
subcaudals  vary    from    96  to  114. 

To  sum  up  diagnosis  rests  on — 

(1)  The  scales  being  21,  21,  15. 

(2)  The  head  covered  with  large  plates. 

(3)  The  feeble  development  of  the  vertebrals  in  midbody. 

(4)  The  subcaudals  75  to  92. 

Disposition. — This  with  others  of  its  genus  is  one  of  the  most 
intrepid  snakes  1  know.  Often  with  no  further  provocation  than 
being  suddenly  disturbed  or  confronted,  it  will  assume  an  attitude 
of  defiance  and  with  little  hesitation  boldly  act  on  the  offensive. 
The  attitude  it  adopts  at  these  times  is  very  characteristic.  The  head 
and  forebody  are  erected  well  off  the  ground,  and  the  latter  thrown 
into  loops  of  which  two  overlapping  one  another  are  thrown  to  one 
side  and  one  on  the  other,  the  head  being  poised  in  the  middle  of  the 
figure  of  8  so  formed.  The  rest  of  the  body  lies  variably  disposed  in 
sinuous  extension.  Prior  to  its  hasty  stroke  the  erected  part  is  swayed 
slightly  forwards  and  backwards,  whilst  the  body  is  inflated  and 
deflated  with  agitation,  and  the  tail  briskly  vibrated  with  emotion. 
Poised  thus,  intently  watching  the  object  of  its  alarm  for  a  favorable 

*  Many  of  the  species  in  this  genus  are  so  closely  alike  in  scale  characters  that  it  is  diffi- 
cnlt  to  separate  them,  consequently  some  have  been  much  confused  by  some  authors. 
After  the  number  of  scale  rows,  the  development  of  the  vertebrals,  and  the  number  of  the 
subcaudals,  the  nest  most  important  point  to  demand  attention  appears  to  be  the  posterior 
sublinguals  the  fellows  of  which  are  in  contact  in  some  of  the  species,  separated  completely 
by  small  scales  in  others.  Whether  this  will  be  found  quite  constant  in  the  various  species 
remains  open  to  question.  The  reflection  of  the  prseocular  on  to  the  top  of  the  head  or 
otherwise,  appears  to  me  of  uncertain  value,  being  subject  to  variation  in  individuals  of  some 
species.     The  actual  contact  of  this  shield  with  the  frontal  is  also  variable. 
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opportunity  to  deliver  its  thrust,  the  little  creature  reminds  one 
of  the  behaviour  of  a  wrestler  seeking  with  the  utmost  vigilance  to 
engage  his  adversary  advantageously.  The  stroke  is  delivered 
with  great  malice,  the  jaws  opening  widely  in  the  act  of  striking, 
and  the  forward  thrust  is  no  sooner  accomplished  than  the  creature 
retracts  itself  to  reassume  its  former  attitude,  and  strikes  again  and 
again — in  fact,  will  sometimes  do  so  till  its  energies  are  spent. 
During  the  thrust  the  loops  are  straightened  to  their  utmost,  and  a 
two-foot  snake  may  dart  at  and  strike  an  object  six  inches  or  even 
more  in  front  of  it. 


A.  B. 

J*'i6.Z 

A.         D.   trinon&fus  seen  from,  n&oye 
poised   before  striking. 

J5.  do  seen  front  in  front 

poised  before  striking. 

I  have  several  times  tried  to  get  this  and  others  of  this  genus 
photographed  in  the  peculiar  attitude  just  referred  to.  The  last 
occasion  was  in  Fyzabad,  but  in  my  attempts  to  get  the  right  pose  I 
was  struck  at  again  and  again  until  the  specimen  lay  over  on  its  side 
completely  exhausted,  and  I  picked  it  up  with  no  more  fight  in  it 
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and  restored  it,  to  its  box.  The  next  day  it  repeated  the  same  per- 
formance with  a  similar  climax.  Such  determination  and  courage  in 
so  small  a  creature  are  worthy  of  the  greatest  admiration. 

Its  attitude  before  striking  is  very  similar  to  that  displayed  by 
the  pit  vipers  Lachesis  gramineus  and  L.  aaamallensis.  I  have  tried 
to  show  this  m  the  accompanying  diagrams. 

Food. — Like  other  ophidians  the  Gamma  snake  takes  almost  any- 
thing  it  can  get,  but  it  shows  a  strong  partiality  in  its  natural  haunts 
for  lizards,  especially  those  of  the  genus  Calotes  and  other  Agamoid 
forms.  Gunther*  says  it  feeds  on  mice,  but  J  have  known  it  do  so  on 
only  one  occasion.  In  captivity  Mr.  Millard  tells  me  "it  feeds  freely 
on  small  birds,  lizards,  and  mammals,  killing  them  by  constriction  in 
the  same  manner  as  the  Python."  It  would  appear  to  be  capable  of 
utilising  its  tail  to  some  purpose  in  the  same  direction,  for  Russell  f 
relates  the  following  experience  : — "  In  the  month  of  December,  a 
vigorous  subject  of  this  species  was  made  to  bite  a  chicken  which  he 
did  very  fiercely  and  repeatedly  in  different  parts  *  *  *.  The 
chicken  at  first  fluttered,  and  screamed  with  pain,  but  soon  became 
quiet.  In  about  half  a  minute,  greatly  to  my  surprise,  she  let  fall 
her  head,  and  shut  her  eyes  as  if  dead.  The  position  of  the  wing 
prevented  the  cause  of  this  being  at  first  discovered.  The  snake 
imperceivedly  had  wreathed  its  tail  round  the  chicken's  neck,  and 
the  bird,  had  it  not  been  rescued,  would  inevitably  have  been 
strangled.     Soon  after  being  disengaged,  it  recovered  perfectly." 

Distribution. — (a)  Geographical. — The  distribution  of  this  species  is 
very  similar  to  that  of  the  Echis,  as  will  be  seen  by  the  accompanying 
map.  In  India  it  will  be  noted  that  it  inhabits  that  little  tract  of 
territory  on  the  Malabar  Coast  in  which  the  Echis  appears  to  be 
absent,  and  also  extends  to  the  north  of  the  river  Ganges  unlike 
Echis.  It  probably  reaches  the  base  of  the  Eastern  Himalayas,  but 
its  exact  limits  to  the  East  beyond  Assam  are  unknown.  AndersonJ 
records  it  from  Assam  and  the  Naga  Hills,  and  there  are  two  speci- 
mens in  the  Indian  Museum  from  the  Khasi  Hills  (Shillong). 
Compared  with  the  range  of  Echis  its  more  extensive  eastern 
distribution  is  compensated  for  by  a  more  restricted  habitat  to  the 
west.  In  the  Mediterranean  sub-region  it  extends  like  Echis  into 
Transcaspia,  but  its  limits  to  the  west  are  doubtful.     I  can  find  no 

*Kept.  Brit,  lnd.,  Ie64,  p.  312.  t  Intl.  Serp,,  Vol.  1,  p.  21. 

%  Jourl.  Asiatic  Soc.,  Bengal.  Vol.  XL.,  p.  35. 
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record  west  of  the  Perso-Baluch  frontier.  There  appears  to  me 
no  doubt  that  it  occurs  in  Ceylon,  though  Boulenger*  does  not 
mention  this  locality,  and  Willeyt  does  not  include  it  among  the 
ophifauna  of  that  island.  Ferguson  J,  however,  says  "of  specimens 
sent  to  he  named  by  Dr.  Gunther,  he  is  returning  one  named  Dipsas 
trigonata,  Boie."  It  is  possible  that  like  Echis  it  may  be  confined 
to  the  north-eastern  part  of  the  island.  Were  it  universally  dis- 
tributed one  would  expect  the  Colombo  Museum  to  have  repre- 
sentatives on  their  shelves.  The  specimen  referred  to  by  Fer- 
guson has  been  apparently  lost  sight  of. 

(b)  Local. —  It  appears  to  be  essentially  arboreal  in  habit,  frequent- 
ing bushes,  scrub,  or  trees  usually  in  close  proximity  to  the  ground, 
though  it  will  climb  to  considerable  elevations  at  times.  I  have 
frequently  come  across  its  sloughs  low  down  in  lantana  and  simi- 
lar tangled  vegetation.  It  often  descends  to  the  ground,  and  I  have 
several  times  met  with  it  at  night  in  the  open,  on  the  road,  or  a 
garden  path.  At  this  time  it  always  appeared  to  be  on  the  move,  but 
I  have  had  several  examples  brought  to  me  found  coiled  up  on  the 
ground  beneath  a  bush  during  the  day  time  apparently  asleep. 

In  bushes  it  coils  itself  into  a  little  heap,  unlike  the  tree  snakes  of 
other  genera  which  recline  with  the  body  extended  in  graceful 
curves  distributing  their  weight  on  many  points,  unless  they  are 
actually  resting  in  their  major  or  full  length  along  a  suitable  branch. 

In  this  Journal  §  Nurse  reports    having  frequently    seen    it    in 

Guzerat,  where  it  appears  to  be  very  abundant,  curled  up  on  the  top 

of  cactus  hedges. 

It  sometimes  takes  up  its  abode  (perhaps  for  the  deposition  of  eggs) 

in  a  hole  in  a  tree  trunk,  and  in  one  instance  one  had  evidently 
recently  tenanted  a  crypt  in  the  crevices  of  a  wall,  as  its  slough  was 
seen  partly  issuing  from  a  hole  in  the  face  of  the  brickwork. 

After  the  foregoing  observations  it  will  appear  remarkable  that 
such  a  creature  can  adapt  itself  completely  to  a  desert  environment, 
but  such  is  undoubtedly  the  case,  for  Blanford  ||  records  one  from 
Gwadar  in  Baluchistan  which  he  says  is  merely  a  fishing  village  on  a 
barren  spit  of  sand  between  a  rocky  promontory  and  the  mainland 
where  there  is  not  a  single  tree  and  scarcely  a  bush  to  be  found. 

*  Spol.  Zey Ian.,  April  190(3,233.  f  Cat.  Vol.  Ill,  I8y6,  p.  63. 

%  Reptile  Fauna  of  Ceylon,  1877,  p.  21.  §  Vol.  XIII,  p.  340. 

]|  Jourl.,  Asiatic.  Soc,  Bengal,Vol.  XL  VIII,  p.  13). 
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It  appears  to  be  a  particularly  common  snake  about  Vizagapatam 
according  to  Russell,*  as  many  as  half  a  dozen  being  found  in  a 
night  crossing  the  road.  At  Berhampur  a  little  to  the  north  of  this 
I  met  with  it  fairly  often,  but  never  in  such  numbers,  nor  have  I 
found  it  as  common  in  any  other  part  of  India  as  Russell  reports  it 
from  Vizagapatam. 

Description  of  lepidosis. — Rostral. — Touches  6  shields,  the  sutures 
it  makes  with  the  anterior  nasals  twice  or  three  times  those  made  with 
the  internasals.  Internasals. —  A  pair  ;  the  suture  between  the  fellows 
from  three-fifths  to  two-thirds  that  between  the  prefrontal  fellows  and 
about  two-thirds  to  three-fourths  the  internaso-prsefrontal  sutures. 
Prefrontals. — A  pair  ;  the  suture  between  the  fellows,  subequal  to 
the  prsefronto-frontal  sutures:  touching  the  internasal. postnasal, loreal, 
praeocular,  supraocular,  and  frontal.  Frontal. — Length  subequal  to  the 
supraoculars,  breadth  in  a  line  connecting  the  centres  of  the  eyes 
about  one-third  to  one-fourth  greater  than  supraoculars  :  touching  six 
shields,  the  fronto-supraocular  sutures  about  one  fourth  longer  than 
the  rest.  JVasals. — Completely  divided  ;  touching  the  1st  and  2nd 
supralabials.  Loreal  small,  squarish.  Praioculars. — One  just  reaching 
the  top  of  the  head  but  not  meeting  the  frontal.  Postoculars. — Two. 
Temporals. — Small,  scale-like,  anteriorly  usually  two,  sometimes  one 
or  three.  Supralabials  normally  8  with  the  3rd,  4th  and  5th  touch- 
ing the  eye.  Tnfralabials. — Usually  7,  the  last  3  or  4  touching  the  pos- 
terior sublinguals  ;  the  1st  meeting  to  make  a  suture  subequal  to  that 
between  the  anterior  sublingual  fellows  :  the  7th  much  the  largest, 
and  in  contact  with  three  scales  behind.  Sublinguals. — Two  pairs 
of  subequal  size  or  the  posterior  rather  longer  ;  the  posterior  fellows 
in  contact  anteriorly  usually.  Costals. — Two  heads  lengths  behind  the 
head  21,  midbody  21,  two  heads  lengths  before  the  vent  15.  The 
absorption  of  rows  is  peculiar  ;  at  the  step  from  21  to  19,  which  occurs 
shortly  after  the  midpoint  of  the  body,  the  uppermost  lateral  row  dis- 
appears and  is  almost  always  absorbed  into  the  vertebral,  with  the 
result  that  at  this  spot  the  vertebral  becomes  suddenly  larger,  and 
especially  so  if  the  absorption  occurs  on  both  sides  simultaneously. 
I  have  known  it  absorbed  into  the  row  below.  At  the  second  step 
from  19  to  17,  which  occurs  very  close  to  the  first,  the  4th  row  above 


•  Ind.  Serp.,  Vol.  I,  p. 21. 
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the  ventrals  fuses  with  either  the  3rd  or  the  5th.  At  the  third  step 
from  17  to  15  the  uppermost  lateral  row  is  absorbed  into  the  verte- 
bral, and  again  a  sudden  enlargement  in  the  vertebral  row  results. 
Steps  one  and  two  are  occasionally  reversed.  The  vertebral  row  is 
enlarged  throughout,  but  anterior  to  the  first  absorption  the  shield 
are  but  slightly  enlarged  whereas  later  they  are  relatively  much 
broader.  This  enlargement  ceases  above  the  vent  where  the  rows  of 
scales  reduce,  and  become  redisposed,  even  numbers  of  rows  replac- 
ing the  odd  number  seen  in  the  body.  This  arrangement  is  in  strong- 
contrast  to  that  seen  in  the  Kraits  ( Bungarus)  where  the  vertebral 
row  also  enlarged  is  continued  as  such  along  the  whole  of  the  tail. 
The  last  three  rows  above  the  ventrals  are  all  enlarged,  the  ultimate 
most  so.  This  is  a  peculiarity  I  have  only  seen  in  members  of  this 
genus.  The  outline  of  the  transverse  series  of  scales  is  as  a  result 
characteristic  as  shown  by  the  thick  lines  in  figure  2A.  Keels  are 
absent  everywhere,  but  each  scale  bears  a  single  apical  pit.  Where 
the  vertebral  row  is  but  feebly  enlarged,  a  single  pit  is  in  evidence, 
but  where  through  absorption  it  becomes  broad,  two  or  rarely  three 
pits  may  be  seen.  Ventrals  206  to  238,  rounded,  and  reflected  un- 
usually high  in  the  flanks,  to  about  one-third  the  body  depth.  Anal 
entire.  Svbcaudals  75  to  96  divided. 
Explanation  of  abbreviations  used  in  lepidosis,  Jig.  1,  Diagram  Jl, 

(T).  trigonatus). 

A.  S.  Anterior  sublingual. 

F.  Frontal. 

Int.  Internasal. 

L  Loreal. 

M.  Mental. 

N.  Nasal. 

Pa.  Parietals. 

Po.  Postocular. 

Prf.  Prefrontal. 

R.  Rostral. 

S.  Supraocular. 

T.  Temporal. 

V.  Ventrals. 

1  to  8.  Supralabials. 

I  to  VII.  Infralabials. 
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A  ntep  en  ultimate 
Pc  1 1  ultii/mte 
Ultimate 

Vcntrals 


B 
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Vertebra  Is 
Costals 


UipsadoTriorphiis  trlgonatus.  (x&) 


5 


INDIAN     S  N  AKE.S  (Wa/l). 
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Map3  —  Dislr illation tffiipsadorrwrphvs trigtmatiu 
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Key  to  Distribution  Map  of  Dipsadomorphus  trigonatvs. 

1.  Ceylon. — Exact     locality    not    specified.      Ferguson     Rept. 

Fauna,  Ceylon,  1877,  p.  21. 

2.  Trevandrum. — Ferguson.     Bomb.  JourL,  Vol.  X,  p.  73. 

3.  Anamallays. — Boulenger.  British  Museum. 

4.  Trichinopoly. — Wall. 

5.  Cannanore. — Wall. 

(!.  Bangalore- — Sclater.     Indian  Museum. 

7.  Pondicherry. — Boulenoer.  British  Museum. 

8.  Madras. —  ,,  ,,  ,, 

9.  Ellore. — Blanford.  Jourl.  Asiat.  Soc,  Bengal,  Vol.  XL  VIII, 

p.  115. 

10.  Vizagapatam. — Russell.  Ind.  Serp.,  Vol.  I,  p.  21. 

11.  Sholapur. — Millard.  Bombay  Collection. 

12.  Poona. —  ,, 

13.  Khandala. —  ,, 

14.  Bombay. —      ,, 

15.  Igatpuri.—      ,, 

16.  Nasik. —  ,, 

17.  Guzerat,  —  Bombay  JourL,  Vol.  XIII,  p.  340. 

18.  Karaghora. — Millard.     Bombay   Collection. 

19.  Ahmedabad. — 


it  ii  ii 


20.  Nowgong. —  Sclater.     Indian  Museum. 

21.  Berhampore. — Wall. 

22.  Aska. —     Sclater.     Indian  Museum. 

23.  Balasor —       ,,  ,,  ,, 

24.  Manbhum. — ,,  ,,  ,, 

25.  Calcutta. —     ,,  ,,  ,, 

26.  Chakardapur. — Annandale.  Indian  Museum. 

27.  Purnea. — Sclater.  Indian  Museum. 

28.  West    of   Barakhar. — Anderson.     Jourl.  Asiat.  Soc,  Bengal, 

Vol.  XL,  p.  35. 

29.  Shillong.  —Annandale.     Indian  Museum. 

30.  Naga  Hills — Anderson.  Loc.  cit. 

31.  Fyzabad.— Wall. 

32.  Ajmere. — Sclater.     Indian  Museum. 

33.  Jaipur. —       ,,  ,,  ,, 


554  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVIII. 

34.  Delhi.— Wall. 

35.  Kumaon. — Boulenger.     British  Museum. 

36.  Mussoorie. — Wall. 

37.  Sabathu. — Sclater.     Indian  Museum. 

38.  Sehwan.— Murray.     Rept.  of  Sind,  p.  51. 

39.  Kotri.— 

40.  Karachi. —     ,,  ,,  ,,  ,, 

Boulenger.     British  Museum. 

41.  Gwadar. —         ,,  ,,  ,, 

42.  Perso-Baluch  Frontier Annandale.  Indian  Museum. 

43.  Puli  Hatun.     Transcaspia. — Boulenger.     British  Museum. 


( To  be  continued.} 
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BEAN-GEESE  OF  ASIA. 

BY 

S.  A.  BUTURLIN. 

When  writing  on  the  subject  in  No.  3,  Vol.  XVII,  of  this  Journal,  I  did 
not  intend  to  discuss  the  matter  further,  hoping  that  this  distinguished 
Ornithologist,  Mr.  Eugene  W.  Oates,  having  access  to  the  scientific  treasures 
of  the  British  Museum,  will  settle  the  open  questions  at  once  by  publishing 
full  particulars  on  types  of  Anser  serrirostris,  Swinh.,  and  A.  oatesi,  Rickett. 
Unfortunately  Mr.  Oates  in  his  last  paper  (No.  4,  Vol.  XVII,  p,  950  of  this 
Journal)  only  repeats  his  former  conjectures,  and  leaves  A.  oatesi  as  it  is, 
practically  an  undescribed  species,  though  technically  not  a  nomcn  nudum. 

Therefore  I  have  worked  out  a  careful  scheme  of  measurements  to  make, 
and  different  points  of  feathering  to  examine,  and  asked  Mr.  Henry  E.  Dresser 
to  examine  type  specimens  of  the  geese  above  referred  to. 

With  his  usual  friendly  kindness  Mr.  H.  E.  Dresser  measured  and  compared 
the  types,  recording  the  results.  Comparing  the  information  thus  received 
with  my  ample  series  (more  than  fifty)  of  the  Bean-geese  of  Kolyma's  delta 
I  can  now  state  quite  positively  :  1st,  that  Anser  oatesi,  Rickett,  is  only  a 
synonym  of  A.  serrirostris,  Swinhoe  ;  2nd,  that  it  has  nothing  to  do  whatever 
with  A.  brachyrliynchus,  Baill. ;  3rd,  that  Kolyma  birds  are  true  A.  serrirostris, 
Swinh.;  therefore  4th,  that  A.  serrirostris,  Swinh.,  has  the  pale  preapical 
band  of  the  bill  yellow. 

In  the  following  table  I  give  measurements — in  millimetres — of  the  following 
specimens  :- — 

I. — Anser  brachyrliynchus,  Baill.,  $  ad.,  No.  348,  19th  June  1900,  Spitsbergen, 
coll.  by  Svensk.  Zool.  Polar  Exped.,  in  my  own  collection,  measured  by 
me  (as  all  other,  when  not  otherwise  stated).  This  specimen,  so  far  I  could 
ascertain,  is  the  largest  on  record. 

II. — A.  carneirostris,  Buturl.,  ad.,  No.  4672,  15th  April  1906,  Ufa  Governm. 
Eur.  Russia,  coll.  by  Count  A.  Tolstoi,  in  my  collection. 

III. —  A.  segetnm,  6m.,  ad.,  No.  306,  middle  of  June  1901,  Pechora  ("  Pet- 
chora  ")  estuary,  by  Mr.  A.  Novossilzev,  in  my  collection. 

IV. —  A.  segetum,  6m„  maximum  dimensions  as  given  by  Mr.  S.N.  Alpheraky 
in  his  work  "  Geese  of  Europe  and  Asia." 

V. — A.  serrirostris,  Swinh.,  £  ad.,  28th  June  1905,  Alazeia  riv.,  N.  E.  Siberia, 
No.  288,  by  Mr.  K.  F.  Roznowski,  in  my  collection, — the  smallest  adult  male 
among  much  more  than  hundred  shot  by  my  expedition. 

VI.  —A.  serrirostris,  Swinh.,  9  ad.,  No.  1959,  5th  June  1905,  Kolyma's  delta, 
by  myself  and  in  my  collection,  the  smallest  adult  female  shot. 

VII. —  A.  serrirostris,  Swinh.,  being  cotype  of  A,  oatesi,  Rickett,  sex  (?)  ad., 
November  1891*  Foochow,  China,  by  Mr.  C.  C.  B.  Rickett,  in  the  British 
Museum,  measured  by  Mr.  H.  E.  Dresser. 

*  So  recorded  from  the  label ;  in  original  description  given    '•  January  ". 
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VIII. — A.  serrirostris,  Swinh.,  typical  specimen,*  g  ad.,  marked  "  d  "  in  the 
Catal.  Bird,  Br.  Mus.,  XVII.,  p.  103,  December,  Ningpo,  China,  by  R,.  Swinhoe, 
in  the  British  Museum,  measured  by  Mr.  H.  E.  Dresser. 

IX. —  A.  serrirostris,  Swinh.,  9  a<3.,  No.  2083.  16th  June  1905,  in  Kolyma's 
delta,  by  myself  and  in  my  collection  ;  a  large  female. 

X. — A.  serrirostris,  Swinh.,  $  ad.,  No.  2073,  15th  June  1905,  in  Kolyma's 
delta,  by  myself  and  in  my  collection  ;  a  large  gander. 

XI. — A.  serrirostris,  Swinh.,  <£  ad.,  marked  "e"  in  the  Catal.  B.  Br.  Mus., 
I.e.,  October,  Hakodadi,  Japan,  by  Blakiston,  in  the  British  Museum,  measured 
by  Mr.  H.  E.  Dresser. 

XII.— A.  serrirostris,  Swinh.,  $  ad.,  No.  3309,  16th  September  1905,  in 
Kolyma's  delta,  by  myself,  in  the  Zoolog.  Museum  of  University  of  Moskwa  ; 
largest  specimen  among  much  more  than  hundred  procured. 

XIII. — A.  sibiricus,  Alpher.,  9  a<3.,  No.  3593,  spring  1905,  near  Abyi, 
Indigirka  Bassin,  by  Mr.  T.  Burnashov,  in  my  collection  ;  specimen  beloip 
average  size. 

XIV.— tA.menlalis,  Oates,  ^  ad.,  No.  2906,  16th  July  1905,  in  Kolyma's 
delta,  by  Mr.  J.  A.  Shulga,  in  my  collection  ;  the  only  specimen  procured 
during  my  trip  ;  pale  preapical  band  of  bill  yellow,  this  colour  extending  far 
under  nostrils. 

All  dates  above  are  given  in  the  "  new  style  ''  uniformly. 
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78 
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32 

34 

10 
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do. 
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*  At  least  the  only  Swinhoe's  specimen  in  the  Br.  Mus. 
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I  may  add,  that  in  A.  sibiricus,  Alpher.  number  of  "  teeth  "  on  one  side  of  the 
upper  mandible  is  26,  in  all  other  specimens  not  more  than  20.  As  to  the 
general  colouring  of  these  specimens — Ans.  brachyrhynchus,  Baill.,  is  at  a  glance 
distinguishable  by  its  very  pale  general  colouring,  especially  by  lavender-grey 
secondary  coverts.  Among  others  A.  cameirostris,  Buturl.,  is  conspicuous  by 
its  darker  brownish  head.  All  others  are  very  much  alike,  showing  only  slight 
individual  variation  in  shade  of  colouring.  The  specimen  named  "  oatesi " 
indeed  being  quite  identical  in  this  respect  with  Swinhoe's  specimen  of 
"  serrirostris"  (H.  E.  Dresser  in  litt.). 

A.  oatesi  was  described  twice  :  in  Bull.  Br.  O.  C.  v.  LXXVII,  p.  46,  by  Mr.  C 
B.  Rickett.  and  in  v.,  XVII,  No.  1 ,  p.  49  of  this  Journal  by  Mr.  E.  W.  Oates,  who 
thought  that  it  does  not  "  require  any  further  description."  s  In  these  de- 
scriptions it  was  stated  that  the  bird  is  "  similar  in  size  and  plumage  to  A .  bra- 
chyrhynchus, but  with  a  much  larger  bill  "  and  Mr.  Oates  suggested  that  it  is 
always  separable  from  A.  segetum  by  length  of  wing. 

Now  we  see,  that  in  size — length  of  wing  excepted  f — as  in  colouring  this 
bird  has  nothing  at  all  to  do  with  A  .  brachyrhynchus,  and,  on  the  other  hand,  that 
such  length  of  wing  as  17-5  inch.  (445mm.),  or  even  16-4  inch.  (416  mm.)  is  of 
no  use  as  distinguishing  character,  small  though  adult  specimens  of  A.  car- 
neiro*tris,  A.  segetum,  A.  serrirostris  having  such  wings.  The  bill  of  the  bird, 
as  Mr.  Oates  himself  states,  is  very  much  like  that  of  A.  segetum,  but  longer 
and  higher.  In  other  words  it  is  the  bill  of  A.  serrirostris,  and  in  fact  the  bird 
is  identical  with  Swinhoe's  specimen. 

It  can  be  readily  understood  how  this  error,  especially  the  strange  comparison 
with  A.  brachyrhynchus,  originated.  A.  segetum  is  exceedingly  rare  without  the 
limits  of  Russia,  and  even  here  not  common.  Messrs.  Oates  and  Rickett  had 
evidently  never  seen  this  bird  (Mr.  Oates  states  this  to  be  the  case,  p.  39,  No.  I, 
v.  XVII  of  this  Journal)  ard  imagined  it  to  be  of  the  same  size  as  the  common 
English  A.  arvensis,  Brhm.  (as  Mr.  Oates  himself  says,  I.e.  p.  43).  Therefore 
having  in  hand  a  Chinese  Bean-Goose  of  much  smaller  size  than  A.  arvensis 
they  stated  it  to  be  "  like  A.  brachyrhynchus  "  disregarding  peculiar  colouring 
of  this  last. 

Now  I  must  state  my  reasons  for  identifying  my  Kolyma  birds  (and  "  A. 
oatesi ")  with  A.  serrirostris  of  Swinhoe.  First  of  all,  not  only  colouring  of 
feathers,  but  all  dimensions  and  size  and  shape  of  bill  are  the  same  in  all  these 
birds  (length  of  nail  more  than  \  of  the  length  of  exposed  culmen  ;  number  of 
'•  teeth  "  on  each  side  of  upper  mandible  about  20  ;  depth  of  bill  more  than 
1,  3  inch  ;  depth  of  lower  mandible  0-35 — 0"47  inch).  Further,  Bean-Geese 
with  characters  just  pointed  out  swarm  not  only  on  Kolyma,  but  in  other  parts 

*  Though  size  of  the  nail  and  depth  of  lower  mandible  were  not  stated  (they  are  recorded 
for  the  first  time  in  the  present  paper),  and  without  these  characters  Bean-Geese  are  im- 
possible to  identify,  as  Mr.  Oates  must  know  as  well,  as  anyone,  for  he  was  the  first  to 
point  out  the  usefulness  of  one  of  these  characters,  some  nine  years  ago. 

t  Length  of  wing,  as  is  easy  to  see,  is  quite  a  useless  character  in  these  birds. 
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of  N.  E.  Siberia  during  breeding  time,  and  they  go  to  China  for  wintering,  as 
proved  by  Chinese  iron  shot  and  Chinese  hooks  often  met  with  in  the  flesh  of 
th3se  birds  (cf.  my  paper  in  the  Field,  1906,  No.  2812,  p.  861,  replied  by 
"  Shanghai"  in  No.  28l3,  p.  909).  Last,  but  not  least,  Swmhoe  states  that  his 
A.  serrirostris  swarms  in  winter  in  China*  (Takoo,  Peking,  Foo-chow,  Amoy, 
Canton),  and  as  Mr.  Oates  justly  remarks — it  was  evidently  the  only  Bean- 
Goose  known  to  Swinhoe.  A.  oatesi  was  procured  at  the  same  place  where 
Swinhoe  met  his  geese  (Foo-chow). 

There  is  only  one  point  that  seems  to  disaccord  with  this  view.  All  my 
Kolyma  birds  had  pale  band  of  the  bill  of  a  yellow  colour.  "A.  oatesi — "as 
Mr.  Rickett  now  recollects,  according  to  Mr.  Oates — has  it  also  yellow. 
And  type  specimen  of  A.  serrirostris  is  described  by  Swinhoe  (  Ibis,  1867, 
pp.  392-3)  as  having  this  part  of  bill  "  pinkish-red."  When  I  suggested 
that  this  description  was  made  not  from  quite  fresh  specimens,  Mr.  Oates 
replied  that  I  "  impute  to  Swinhoe  a  want  of  sagacity  which  would  be 
deplorable  in  a  child,"  and  in  his  paper  to  the  Field  Mr.  Oates 
adds  that  Swinhoe  described  the  bill  of  "  a  recently  killed  gander  "  {Field,  1906. 
No.  2814,  p.  948).  There  is  no  question  of  sagacity,  but  any  how  Mr.  Oates  is 
strangely  mistaken,  Swinhoe  himself  states  in  his  "  Jottings  on  Birds  from  my 
Amoy  Journal  "  {Ibis,  1867,  p.  392),  when  describing  the  bird  afterwards  named 
by  him  A .  serrirostris  ;  "  A  friend  sent  me  a  wrild  gander  shot  on  the  flats  of 
the  Changchow  River  "  (italics  are  mine).  A  bird  sent  by  post  or  otherwise 
from  place  to  place  may  be  "  recently  "  killed  enough  for  some  practical  use, 
and  in  many  cases  it  wdl  have  its  bill  colouring  unaltered,  but  as  sometimes 
yellow  colour  of  the  bill  is  altered  to  pink  as  soon  as  an  hour  or  two  after  the 
bird  was  shot,  description  of  these  colours  must  be  made  exactly  on  the  spot, 
not  at  home  after  shooting  and  sending  specimens.  And  if  it  is  not  expressly 
stated  to  be  thus  recorded  a  description  of  bill  of  a  goose  cannot  be  trusted 
as  to  the  colouring. 

I  must  add  that  Abbe  David  (David  et  Oustalet  "  Les  Oiseaux  de  la  Chine," 
1878,  p.  491),  who  evidently  knew  "  immense  flocks  "  and  "  swarms  "  of  Bean- 
Geese,  described  by  Swinhoe,  expressly  states  that  they  have  "  black  and  yellow 
bills." 

Mr.  Eugene  W.  Oates  himself  in  his  "  Game  Birds  of  India,"  II,  1899,  p.  76, 

writes:  "  Anser  serrirostris  Gould The  legs  and  bill  are  coloured  as  in  the 

common  Bean-Goose  of  Europe  "  (Ji.  e.  yellow  !). 

I  hope  the  following  key  will  prove  of  some  use  for  field  observers.  It  must 
be  kept  in  mind  that  females  average  considerably  smaller  than  ganders,  that 
birds  of  the  year  are  also  smaller  and  distinguishable  by  pale  and  black  parts  of 
the  bill  being  not  in  such  a  sharp  contrast  as  in  old  birds  (and  feathers  of 
back  narrower) 
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Key  to  Bean-Geese  (Melauonyx). 

I.  Secondary  coverts  lavender-grey  ;  exposed  culmen 
plainly  less  than  1*95  in.  long  ;  maximum  depth  of 
lower  mandible  in  closed  bill  0-20—0-22  in.,  depth 
of  the  whole  bill  at  the  forehead  feathering  about  1 
in. ;  legs  and  pale  parts  of  bill  pinkish-fleshy  ;  (wing 

15-7 — 17-5  in.  long)        brachyrhynchus  BailL 

II.  Secondary  coverts  dark  greyish  brown  ;  exposed 
culmen  plainly  more  than  1*95  in.  long  ;  depth  of 
lower  mandible  in  adult  birds  0-23  in.  and  more  ; 
depth  of  bill  l'l  in.  and  more. 

A.  Length  of  nail  of  upper  mandible  as  seen  from 
above  included  in  total  length  of  exposed  culmen 
from  4  to  about  4  J  times  -,  depth  of  bill  at  the 
limit  of  forehead  feathering  generally  less  or  else 
equal  to  half  of  length  of  exposed  culmen  ; 
depth  of  lower  mandible  included  in  the  length  of 
exposed  culmen  about  10  to  7  A  times,  rarely  7j 
and  quite  exceptionally  about  7  times  ;  number  of 
"  teeth  "  on  every  side  of  upper  mandible  25 — 30, 
rarely  24  or  23  ; 

a.  Depth  of  lower  mandible  0-23 — 0-25  in.  in 
adults,  0-22  in.  in  young  ones  ;  pale  parts  of 
bill  and  legs  flesh-coloured  or  rosy- pink  ; 
culmen    about     2-16— 2-72    in.    long  ;    (wing 

16-2—19-0  in.  long)    neglectus  Sushkin. 

b.  lower  mandible  0'27  in.  and  more  deep  in 
adults,  not  less  than  0-23  in.  in  young  ones  ; 
legs  and  pale  parts  of  bill  yellow  or  orange- 
yellow  ; 

a1,  bill  with  yellow  more   or  less  prevailing 

over  black   in   quite   adulc   birds   or — in 

young  and  some  old  ones — at  any  rate 

yellow  colouring  stretches  back   on   sides 

of   bill   some   way     under   the    nostrils  ; 

depth  of  lower   mandible   0'27 — 0-32   in., 

in  young  ones  sometimes  down  to  0-23  in., 

in    some   big-billed    old   ones  up  to   0-36 

in. ;  depth  of  bill    1*1 — 1-32  in.  ;   exposed 

culmen  2-42 — 2*83  in. ;  along  the   base  of 

upper  mandible  ordinarily  (not  always) 

a   more   or   less   distinct   band   of  white 

feathers  ;  (wing  16-10 — 19-60  in.  long)  ...  ar vensis  Brhm. 
61.  bill   with  black   greatly  prevailing  even 
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in   old    birds,   yellow    forming   a  narrow 

band    behind    the   nail,    sometimes    just 

reaching    the    fore    end    of,    but    never 

stretches  back  under  the   nostril  ;  depth 

of  lower  mandible  0*33 — 0*45  in.,  rarely 

up   to    0-47  in.,  in  young   ones   down  to 

0*31  in,  ;  depth  of  bill  1-26 — 1*5  in.  ;  expos- 
ed culmen  2-63 — 3*27  in.,   in    young   ones 

sometimes  down  to   2*52   in. ;   along   the 

base  of  upper  mandible   rarely  if  ever  a 

trace    of   white  bands;   (wing  17-7 — 19*8 

in.  long)    sibiricus  Alph. 

B.  Length  of  nail  of  upper  mandible  as  seen  from 
above  included  in  total  length  of  exposed  culmen 
clearly  less  than  4  times,  usually  about  3| — 3f 
times  ;  depth  of  bill  (both  mandibles)  opposite  the 
limit  of  forehead  feathering  and  culmen — some- 
what more  than  half  of  length  of  exposed  culmen  : 
depth  of  lower  mandible  included  in  the  length 
of  exposed  culmen  about  5| — 6i  times,  very  rare- 
ly 7  times  ;  number  of  teeth  on  each  side  of  upper 
mandible  normally  about  20 — 21,  rarely   up  to   24 

or  25. 

c.  Depth  of  bill  opposite  limit  of  feathering  on 
culmen  1-1 — 1*28  in.  ;  depth  of  lower  mandi- 
ble 0'33 — 0-37  in.,  in  young  ones  sometimes 
down  to  0-30  in.  (in  old  ones  said  to  attain 
exceptionally  0-43  in.  but  I  doubt  this)  ; 
culmen  2-0  —2*42  in.  long. 

^.Pale  band  of  bill  pinkish-red  or  flesh- 
coloured,  though  legs  yellow  ;  head  darker 
brown  ;  (wing  15-95— 18-7  in.  long)     cameirostris  Buturl. 

d1.  Pale  band  of  bill,  as  legs,  yellow  or 
orange-yellow  ;  head  lighter  coloured  ; 
(wing  10-12— 17-75  in.  long)    segetum  Gm. 

d.  Depth  of  bill  1-31—1-63  in.  ;  depth  of  lower 
mandible  0*39  in.  and  more,  rarely  down  to 
0-37  and  in  young  ones  sometimes  to  0*35 
in. ;  exposed  culmen  commonly  2-44  in.  long 
and  more,  rarely  down  to  2-28  in. 

e1.  Pale  colouring  of  the  bill  rarely  if  ever 
extending  back  under  the  nostrils  ,  ex- 
posed culmen  about  2-44 — 2-68  in.,  less 
commonly  down  to  2-28— or  up  to  2-84  in. 


BEAN-GEESE  OF  ASIA.  561 

long  ,  depth  of  bill    1-31— 1-41   in.,  rarely 

1  -46  in. ;  depth  of  lower  mandible  0-39 — 

0-47  in,,  less  commonly  down  to  0*37  or  in 

young  ones  to  0*35  in.  and  up  to  0*49  in.  ; 

wing  16-3 — 19-2  in.    long  (straight  from 

corpal  joint  to  end)  serrirostris  Swinh. 

f1.  Pale  colouring  of  the  bill  extends — at 

least    in     adults— far    back    under    the 

nostrils  ;    exposed    culmen  about   2*82 — 

2-95  in.,  sometimes  down  to  2-73  in.  long  ; 

depth    of   bill  1*5 — 1-63    in.,    sometimes 

down  to  1*42  in. ;  depth  of  lower  mandible 

0'51 — 0-61  in.,  sometimes  0*47  in.  ;  (wing 

19-48 — 19*60  in.,  sometimes  down  to  19-0 

in.  long) mentalis  Oates. 

Among  these  birds  Anser  (or  more  precisely  Melanonyx)  brachyrhynchus,  A. 
neglectus.  A.  arvensis  and  A.  segetum  are  perfectly  "good"  species,  but  A. 
sibiricus  is  only  an  eastern  sub-species  of  A.  arvensis,  and  A .  cameirostris.  A. 
serrirostris  and  A.  menial  is  are  geographical  forms  or  sub-species  of  A.  segetum. 


562 

THE  FLORA  OF  THE  BOMBAY  PRESIDENCY. 
(STATISTICO-BTOLOGICAL  NOTES.) 

BY 

E.  Blatter,  s.  j. 
(With  Plate  A.) 

In  the  first  volume  of  the  Imperial  Gazetteer  of  India,  J.  I), 
Hooker  gives  a  short  sketch  of  the  Flora  of  British  India,  He 
divides  the  whole  area  into  nine  botanical  regions  which  are  deter- 
mined by  the  number  of  species  of  the  ten  largest  Natural  Orders  in 
each  region.  As  I  shall  very  often,  in  the  following,  compare  the 
Flora  of  Bombay  with  the  vegetation  of  other  areas,  I  consider  it 
necessary  to  acquaint  the  reader  with  Hooker's  botanical  divisions. 
The  nine  regions  are — 

1.  The  Eastern  Himalayas,  extending  from  Sikkim  to  the  Mishmi 
mountains  in  Upper  Assam. 

2.  The  Western  Himalayas,  extending  from  Kumaun  to  Chitral. 

3.  The  Indus  Plain,  including  the  Punjab,  Sind,  and  Rajputana, 
west  of  the  Aravalli  range  and  Jumna  river,  Cutch,  and 
Northern  Gujarat. 

4.  The  Gangetic  Plain,  from  the  Aravalli  hills  and  Jumna  river 
to  Bengal,  the  Sundarbans,  the  plains  of  Assam  and  Sylhet,  and 
the  low  country  of  Orissa  north  of  the  Mahanadi  river. 

;">.  Malabar  in  a  very  extended  sense — the  humid  belt  of  hilly  or 
mountainous  country  extending  along  the  western  side  of 
the  Peninsula  from  Southern  Gujarat,  the  southern  half  of 
Kathiawar,  the  Konkan,  Kanara,  Malabar  proper,  Cochin, 
Travancore,  and    the  Laccadive  Islands. 

6.  The  JDeccan  in  a  broad  sense  :  that  is,  the  whole  comparatively 
dry  elevated  table-land  of  the  Peninsula  east  of  Malabar  and 
south  of  the  Gangetic  and  Indus  Plains,  together  with,  as  a  sub- 
region,  the  low-lying  strip  of  coast  land  extending  from  Orissa 
to  Tinnevelly,  known  as  the  Coromandel  Coast. 

7.  Ceylon  and  the  Maldive  Islands. 

8.  Burma,  bounded  on  the  N.  and  N.-E.  by  the  flanking  moun- 
tains to  the  south  of  the  Assam  valley  and  China,  on  the  east  by 
China  and  Siam,  on  the  west  by  Bengal  and  the  Indian  Ocean, 
and  on  the  south  by  the  State  of  Khedah  in  the  Malay  Peninsula. 
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i>.  The  Malay  Peninsula,  from  Khedah  to  Singapore,  including 
the  British  Protected  States  in  this  Peninsula.  The  British 
Provinces  proper  are  Wellesley,  the  Island  of  Penang, 
Malacca,  and  Singapore.1 

A  glance  at  the  map  of  India  shows  at  ouce  that  the  Bombay 
Presidency  belongs  to  three  of  these  botanical  regions  :  Sind, 
Cutch,  Northern  Gujarat  to  the  Indus  Plain  region,  Khandesh,  the 
Konkan,  and  Kanara  to  the  Malabar  region,  and  the  rest  to  the 
Deccan  region.  We  should,  accordingly,  expect  the  Bombay  Flora 
to  be  a  very  rich  one,  the  more  so,  because  the  geographical  and 
climatic  features  of  the  Presidency  show  a  great  variety.  But,  not- 
withstanding the  extent  of  the  Bombay  Presidency,  its  diversified 
surface,  and  its  variations  in  climate  and  soil,  it  is  impossible  to 
characterise  its  flora  as  a  rich  one,  I  am  even  tempted  to  call  it 
poor.  The  total  number  of  species  of  indigenous  flowering  plants  is 
about  2,530.2  It  is  estimated  that  the  Eastern  Himalayan  region 
contains  about  4,000  species,  the  Western  Himalayan  about  the  same 
number  ;  the  Ceylon  region,  which  is  very  small  compared  with  the 
Bombay  Presidency,  contains  2,800  species,  the  Burmese  4,500,  and 
the  Malayan  about  b',000. 

The  2,530  species  of  our  Presidency  are  comprised  in  142  Orders3 
no  doubt,  a  great  number,  if  we  consider  that  the  whole  Flora  of 
British  India,  approaching  17,000  species,  belongs  to  17b'  Orders. 
But  we  must  not  forget  that  42  out  of  142  Orders  contain  one  genus 
only,  and  22  Orders  not  more  than  two.  Of  the  former  20  Orders 
contain  only  one  species  :     Magnoliacece,  Pajjaveracew,  Fumariacece., 

1  Taken  from  the  Imperial  Gazetteer  of  India,  Voi.  I,  p.  163. 

2  This  and  other  numbers  regarding  the  Bombay  Flora  have  been  gathered  from  the 
following  sources  :  — 

Cooke,  Flora  of  the  Presidency  of  Bombay,  Vol.  I,  Vol.  II,  Part  1, 2,  3. 

W.  A.  Talbot,  Systematic  List  of  the  Trees,  Shrubs,  and  Woody  Climbers  of  the  Bombay 
Presidency. 

G.  M.  Woodrow,  Catalogue  of  the  Flora  of  Western  India  (In  the  Journal  of  the  Bombay 
Natural  History  Society,  Vols.  XI,  XII,  XIII). 

J.  D.  Hooker,  FL  ra  of  Bridsn  India,  Vols.  I— VII. 

Besides,  the  Herbaria  of  the  B.  mbay  Natural  History  Society,  of  St.  Xavier's  College, 
and  of  the  Science  College  in  Poona  have  been  consulted. 

I  follow,  for  practical  reasons,  the  system  of  Bentham  and  Hooker,  proposed  in  their 
Genera  Plantarum,  which  has  remained  the  standard  one  in  Britain,  though  on  the  Continent 
it  has  long  been  superseded  by  the  more  natural  system  exposed  by  Fngler  in  "  Die  Natiir- 
lichen  Pflanzenfamilien." 
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Ancistrocladacece,    Chailletiacece,   llkacece,    Sabiacece,    SaxifragacecR, 
Haloragidacece,  Passifioracece,    Datiscacece,  Araliacece,  Hydrophylla- 
cece,    Illecebracece,     Thymelceacew,     Elwagnacece,     Balanophoracece, 
Ceratophyllaceae,  XyridacecB,  Flagellar/ ace ce. 
The  dominant  Orders  are  the  following : — 


Order. 


Percent- 
Species,      age  of 
total. 


Order. 


Species. 


Percent- 
age of 
total. 


Leguminosae  ... 

284 

11-2 

ConvoJvulaceae 

63 

2-5 

Gramineas 

248 

9'5 

Labiates 

57 

2-2 

Acanthaceae    ... 

109 

4-3 

Asclepiadaceae 

51 

2-0 

Composite 

104 

4-1 

Scrophulariaceae 

51 

2-0 

Euphorbiaceae 

100 

3-9 

Urticaceae       

43 

1-7 

Cyperaceae        •,. 

99 

3-9 

Tiliacea3 

34 

1-3 

Rubiaceae 

80 

3-1 

Boraginaceas  ... 

33 

1-3 

Orchidaceas    ... 

72 

2-8 

Commelinaceae 

33 

1-3 

Malvaceae       

67 

2-6 

The  first  eleven  Orders  make  up  just  one-half  of  the  flora,  whereas 
the  other  half  is  comprised  in  131  Orders. 

For  the  purpose  of  getting  a  clearer  insight  into  the  relations 
of  our  flora  to  those  of  other  parts  of  India,  I  shall  add  a  list  of  the 
10  dominant  orders  of  the  different  botanical  regions  (of.  Hooker)  : 


Bombay  Presidency. 


Deccan  and  Malabar  Region. 


Ceylon  Region. 


Leguminosae. 

Gramineas. 

Acanthaceas. 

Compositae. 

Euphorbiaceae. 

Cyperaceae. 

Rubiaceas. 

Orchidaceae. 

Malvaceae. 

Convolvulaceae. 


Gramineae. 

Leguminosae. 

Acanthaceas. 

Orchidaceae. 

Cyperaceae. 

Euphorbiaceae. 

Rubiaceas. 

Compositae. 

Labiatae. 

Asclepiadaceas. 


Gi  amine*. 

Leguminosae. 

Orchidaceas 

Cyperaceae. 

Rubiaceas. 

Euphorbiaceas. 

Acanthaceae. 

Compositae. 

Urticaceae. 

Melastomaceae. 
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Indus-Plain   Eegion. 


Gangetic  Plain  Region. 


Western  Himalayan  Region. 


Gramineae. 

Leguminosae. 

Composite. 

Cyperaceae. 

Scrophulariaceae. 

Labiatae. 

Boraginaceaa. 

Malvaceae. 

Euphorbiaceae. 

Convolvulaceae. 


Gramineae. 

Leguminosae. 

Cyperaceae. 

Compositae. 

Scrophulariaceae. 

Malvaceae, 

Acanthaceae. 

Euphorbiaceae. 

Convolvulaceae. 

Labiatae. 


Gramineae. 

Compositae. 

Leguminosae. 

Cyperaceae. 

Labiatae. 

Ranunculaceae. 

Orchidaceae. 

Cruciferae. 

Rosaceae. 

Scrophulariaceae. 


Eastern  Himalavan  Region. 


Burmese  Regiou. 


Malayan  Peninsula  Region 


Orchidaceae. 

Orchidaceae. 

Orchidaceae. 

Gramineae. 

Leguminosae. 

Leguminosae. 
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Plate  A  gives  the  same  relations  graphically.  It  shows  only  the 
relative  position  of  the  ten  dominant  orders  of  the  Bombay  Presidency 
in  the  different  botanical  regions  of  British  India,  e.  (/.,  the  Legu- 
mmosce  take  the  first  place  in  the  Bombay  Presidency,  and  the  third 
in  the  Eastern  and  Western  Himalaya ;  the  Orchidacece  occupy  the  8th 
position  in  the  Bombay  Presidency,  but  are  not  to  be  found  amongst 
the  10  dominant  orders  of  the  Indus  and  Gangetic  Plain  regions, 
etc.  A  dotted  line  indicates  that  the  given  dominant  order  of  Bom- 
bay  is  not  amongst  the  10  dominant  orders  of  the  respective  region. 

The  proportion  of  Monocotyledons  to  Dicotyledons  is  1  :  3'2, 
whereas  the  whole  Indian  Flora  shows  the  proportion  1  :  2*3.  The 
Dicotyledons  comprise  115  orders  with  773  genera  and  1,934  species  ; 
the  Monocotyledons  26  orders  with  195  genera  and  594  species,  and 
the  Gymnospermoi  only  1  order  with  2  genera  and  2  species. 
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More  striking  still  is  the  proportion  of  genera  to  species.  In  the 
whole  of  British  India  it  is  1:7,  and  in  the  Bombay  Presidency 
1  :  2-6.  This  difference  is  due  to  the  fact  that  of  the  970  genera  of 
the  Bombay  Flora  there  are  not  less  than  592  genera  with  only  one 
species.  On  the  whole,  the  various  genera  are  poorly  represented 
with  regard  to  the  number  of  their  species.  There  are  only  10  genera 
with  more  than  20  species,  and  the  number  does  not  rise  higher 
than  35.  The  dominant  genera  are  the  following  (to  which  are 
appended,  in  brackets,  the  number  of  species)  : — Andropogon  (35), 
Crolalaria  (32),  Panicum  (30),  Cyperus  (28),  Tndigofera  (27),  Habe- 
naria  (24),  Hibiscus  (23),  Vitis  (22),  Ipomoea  (21),  Euphorbia  (21), 
Ficvs  (18),  Grewia  (17),  Tmpatiens  (16),  Cassia  (16),  Acacia  (16), 
Leucas  (16). 

A  comparison  of  the  orders  with  regard  to  the  number  of  genera 
gives  us  the  following  list: — Legitminosce  (82  genera),  Graminece  (74), 
Compositce  (52),  Euphorbiacece  (37),  Acanthacece  (36),  Rubiacece('d'i), 
Scrophidariacece  (26),  Orchidacece  (26),  Asclepiadacece  (25),  Labiates 
(21),  Convolvidacece  (18),  Urticacece  (18),  Apocynaceai(ll),  Cyperacece 
(17),  Malvaceae,  (16),  Rutacece  (16),  Meliacece  (16). 

Of  the  natural  orders  and  genera  not  one  is  peculiar  to  the  Bom- 
bay Presidency,  and  the  endemic  species  are  comparatively  very  few. 
The  following l  seem  to  be  endemic,  though  I  feel  not  quite  sure 
about  each  and  every  one,  the  floristic  literature  of  the  Western  India 
libraries  being  exceedingly  poor  : — Flacourtia  latifolia,  F.  mantaua, 
Abutilon  ranadei,  Woodr.,  A.  comutum,  Pavonia  ceratocarpa,  Gossy- 
pium  stocksii,  Tmpatiens  stocksii,  I.  dalzellii,  I.  pulcherrima,  Crota- 
laria prostrata,  Indigo/era  Dalzellii,  Smilhia  purpurea,  Spatholohus 
purpureus,  Canavalia  stocksii,  Dolichos  bracteatus,  Flemingia  tuberosa, 
Ammannia  floribunda,  Diccelospermum  ritchiei,  Peucedanum  grande, 
Diplospora  apiocarpa,  D.  sphcerocarpa,  Psychotria  Jlavida,  P. 
canarensis,  P.  octosulcata,  Cyathocline  lutea,  Blumea  belangeriana,  B. 
malcolmii,  Nanothamims  sericeus,  Senecio  dalzellii,  Jasminum  flexile, 
Ellertonia  rheedei,  Ervatamia  heyneana,  Beauraontia  jerdoniaua, 
Sarcostemma  stocksii,  Iioya  retusa,  Oianthus  urceolatus,  Frerea  indica, 
Canscora  concanensis,  Paracaryuw  malabaricum,  P.  lambertinuni, 
Sericostoma  pauciflorum,  Utricularia  albo-ccerulea,  U.  arcuata, 
Blepharis  asperrima,  Strobilanthes  sesszlis,  var  ritchiei,  S.  heyneanus, 

1  The  nomenclature  here  adopted  is  that  laid  down  in  Hooker's  Flora  of  British  India. 
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S.  scrobiculatus,  S.  warreensis,  S.  perfoliatvs,  S.  ixiocephalus,  i'ala- 
canthus  dalzelliana,  Neuracanthus  sphcerostachyvs,  Asystasia  violacea, 
A.  law/ana,  Nepeta  bombaiensis,  Litsea  stocks//,  I.  wightiana,  Loran- 
thus  loallichianus,  L.  obtusatus,  L.  stochsii,  L.  elasticus,  L.  lagenifervs, 
L.  trigonus,  Phyllanthus  scabrifolius,  Glochidion  ellipticvm,  Cyclo- 
stemon  confertijlorus,  Jatropha  11  ana,  Adenochlcena  indica,  Trewia 
polycarpa,  Mallotvs  stenanthus,  Mallotvs  laioii,  Homonoia  retusa, 
Habenaria  suaveolens,  II.  flavescens,  Curcuma  decipiens,  Kcemp- 
feria  scaposa^  Hedychium  co  ron  avium,  Amomum,  microstephanum, 
Zingiber  nimmonii,  Z.  cernuum,  Z,  maerost  achy  urn,  Musa  sitperba, 
Crinum  brachynema,  C.  woodrowii,  Pancratium  parvum,  Dioscorea 
jacquemontii,  Asparagus  dumosus,  A.  jacquemontii,  Chlorophytvm 
glaucum,  Dipcadi  minor,  D.  concanense,  JD.  unicolor,  Iphigenia 
pallida,  Aneilema  versicolor,  Cyavotis  vivipara,  Arisoema  can- 
datum,  Typhonivm  bulbiferum,  Theriphonum  dalzellii,  Amorpho- 
phallus  commutatus,  Eriocaulon  odoratum,  E.  lanceolatum,  E. 
stellulatum  (? ),  E.  dalzellii,  E.  cuspidatum,  Fimbristylis  digitata, 
Sileria  stocksiana,  Isachne  lisboce,  I.  elegaus,  Arundinella  pygmea,  A. 
gigantea,  Polytoca  cookii,  Dimeria  woodrowii,  Ischcemum  diplopogon, 
I.  lisboce,  I.  spathiflorum,  Arthra.von  inermis,  A.  jubatus,  Rott- 
boellia  diverge/is,  R.  talboti,  Andropogon  compressus,  A.  woodrowii, 
A.  concanensis,  A.  ensiformis,  A.  odoratus,  A.  armatus,  Woodrowia 
diandra,  Tripogon  pauperculus. 

The  Flora  of  the  Bombay  Presidency,  therefore,  contains  only  127 
endemic  species,  of  which  55  are  Monocotyledons  and  72  Dicoty- 
ledons. It  is  more  than  probable  that  some  of  these  will  be  found 
not  to  be  endemic  when  the  vegetation  of  Africa  and  the  Malay 
Peninsula,  and  especially  that  of  the  neighbouring  territories,  will 
have  been  explored  in  greater  detail. 

With  regard  to  its  biology,  the  Flora  of  the  Presidency  is 
characterised  by  the  preponderance  of  perennial  plants  as  compared 
with  the  annual  and  biennial  ones.  Out  of  2,30c)1  species  1,700  are 
perennial  and  600  annual,  the  latter  including  a  small  number  of 
biennials.  Hence,  roughly  speaking,  the  perennials  make  up  §  of 
the  whole  flora.  Of  these  430  are  trees,  520  shrubs,  160  under- 
shrubs,  and  590  herbs. 

1  With  regard  to  a  good  many  species  it  is  not  ascertained  as  yet  whether  they  are 
annual  or  perennial. 
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It  is  evident  that  a  sharp  demarcation  between  trees  and  shrubs 
cannot  be  made,  as  all  kinds  of  intermediate  forms  exist.  Similarly, 
between  shrubs,  undershrubs,  and  herbs  there  occur  many  inter- 
mediate forms,  and  the  above  numbers  will,  therefore,  always  be 
slightly  modified  according  to  the  observer's  opinion. 

In  our  perennial  herbs,  which  live  for  several  or  many  years  and 
usually  flower  every  year,  the  vegetative  period  is  generally  inter- 
rupted by  the  dry  season,  the  aerial  parts  of  the  plant  as  a  rule 
dying  down.  A  storage  of  reserves  enables  the  plant  to  recommence 
its  growth  upon  the  return  of  the  rainy  season  and  very  often 
already  towards  the  end  of  the  dry  season.  This  storage  is  usually 
made  below  ground  where  it  is  well  protected,  but  may  also  be  in  the 
leaves.  The  part  in  which  storage  is  contained  is  more  or  less 
swollen,  and  if  it  includes  a  bud,  it  is  nearly  always  made  to  subserve 
the  process  of  vegetative  reproduction.  In  many  of  our  perennials  the 
original  plant  does  not  re-appear  in  the  second  season,  but  in  its 
place  arise  a  number  of  new  plants  formed  from  it  by  vegetative 
methods. 

We  have  first  the  case  of  plants  which  store  reserves  in  underground 
creeping  stems  or  rhizomes,  which  are  usually  thickened  and  have 
their  leaves  reduced  to  scales.  The  flora  of  the  Presidency  furnishes 
many  examples  belonging  to  the  Begoniacece,  Convolvidacece,  Zingi- 
heracece,  Musacece,  Amaryllidaceoe.  Rhizomes  often  branch  extensive- 
ly, and  as  the  older  parts  decay  the  branches  are  set  free,  and  thus 
vegetative  multiplication  is  brought  about,  e.g.,  in  Musa,  Dioscorece, 
( "yperacece.  In  other  cases  the  rhizome  instead  of  creeping  horizon- 
tally stands  more  or  less  erect  and  resembles  a  tuber  ;  in  such  cases  it 
is  usually  termed  a  root-stock  as,  e.g.,  in  Phrynum  (Marantece) 
Hypoxia  and  Curcnligo  (Amaryllidaceoe),  and  in  Taccacece.  Crinvm 
and  Pancratium  have  got  a  bulbous  root-stock  and  some  Liliacece 
a  tuberous  one.  Creeping  root-stocks  are  very  common  in  our  species 
of  Asparagus,  in  the  Pontederiacece,  Aroidacece,  and  Naiadaceai. 

Another  type  of  shoot,  the  conn,  is  seen  in  Iphigenia,  where  the 
lower  part  of  the  stem  is  swollen  out  into  a  more  or  less  spherical 
shape  to  contain  reserve  materials.  Tubers,  which  may  be  of  stem 
or  root  nature,  are  found  in  some  of  the  Liliacece,  Commelinacece, 
Aroidacece,  Convolvidacea;,  and  especially  in  Dioscoriacecc,  where  the 
tubers  show  different  morphological  nature    in  different  species.     Our 
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OrchidacecB  are  either  terrestrial  tuberous-rooted  herbs  with  an  annual 
herbaceous  stem,  or  they  are  epiphytes  with  perennial  stems  or 
branches  which,  sometimes,  get  variously  thickened  and  form  pseudo- 
bulbs.  Each  year  one  pseudo-bulb  is  usually  formed.  It  contains  water 
and  other  reserve  material  and  enables  those  plants  that  drop  their 
leaves  during  the  dry  season  to  hibernate  till  new  assimilating  organs 
are  formed.  The  Crassulacecc  have  fleshy  leaves  closely  packed  to- 
o-ether  which  serve  the  same  end. 

The  phanerogamic  water-plants  are  poorly  represented  in  our  Flora. 
If  we  make  a  distinction  between  floating  plants  that  spread  then- 
leaves  on  the  surface  of  the  water  and  submerged  plants  that  raise 
only  the  flowers  above  the  surface,  we  find  the  following  species 
belonging  to  the  first  class  :  Nymphoea  lotas,  N.  stellata,  Nasturtium 
officinale,  Neptunia  oleracea,  Limnanthemum  indicum,  L.  cristatum, 
L.  parvi folium,  L.  aurantiacum,  Limnophila  poly  st  achy  a,  Utricular/'" 
stellaris,  U.  exoleta,  Pistia  stratiotes,  Lemna  gibha,  L.  polyrrhiza, 
Wolffia  arrhiza,  Sagittaria  sagittifolia,  Wisneria  triandra,  Cyperus 
cephalotus,  Chamoeraphis  spinescens,  Hygrorhiza  aristata.  Of  sub- 
merged flowering  plants  the  following  are  known  :  Ceratophyllum 
demersum, Myriophyllum  intermedium,  Limnophila racemosa,  Utricnla- 
ria  flexuosa,  U.  ccerulea,  Latvia  zeylanica,  Griffithelia  hookeriana, 
Hydrobryum  lichenoides,  Hy  drill  a  verticillata,  Lagarosiphon  roxbvr- 
ghii,  Vallisneria  spiralis,  Blyxa  roxburghii,  B.  echinosperma,  B.  talboti, 
Ottelia  alismoides,  Aponogeton  monostachyvm,  Potamogeton  indicum, 
P.  perfoliate  s,  P.  crispus,  P.  pectinatus,  Ruppia  to  stellata,  Zannichel- 
lia  palustris,  Naias  minor,  Eriocaulon  capillus-naiadis. 

Of  marsh-plants  (i.e.,  plants  which  grow  exclusively  in  real  marshes, 
in  stagnant  or  slowly  flowing  waters,  where  they  are  rooting  in  the 
mud,  but  raise  their  vegetative  and  reproductive  parts  above  the 
water)  I  shall  mention  only  the  most  common  ones  :  Nelumbium  speci- 
osum,  Jussioea  repens,  J.  suffruticosa,  Lvdwigia  parviflora,  Ipomaa 
aquatica,  Limnophila  roxburghii,  L.  conferta,  L.  gratissima,  L.  sessi- 
fiora,  L.  gratioloides,  Typha  elephantina,  T.  angustata,  Cryptoca- 
ryne  retrospiralis,  C.  spiralis,  C.  cognata,  C.  roxburghii,  C.  dalzellii, 
Lagenandra  toxicaria,  Alisma  reniforme,  Limnophyton  obtusifolium, 
Butomopsis  lanceolata,  Eriocaulon  odoratum,  E.  breviscarpum,  E. 
wightianum,  Heleochloa  dura,  Adenostemma  viscosa,  Cyathocline 
lutea,   Ccesulia  axillaris,  Sphenoclea    zeylanica,  Dopatrimn  junceum, 
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Ilysanthes     hyssopioides1    I.   parviflora,    1.    minima,    I.  rotnndi  folia, 
Hygrophila  spinosa. 

The  climbing  plants  are  well  represented  in  our  Flora,  nearly  J  of 
all  the  plants  being  climbers.  214  species  are  woody,  and  136  herba- 
ceous. This  biologically  very  peculiar  group  includes  plants 
of  43  different  Orders.  The  Menispermacecti,  Ancistrocladacecv, 
Malpighiacece,  Cucurbitacece,  Gnetaceca,  Dioscoreacce  have  only 
climbers  as  representatives  in  the  Bombay  Flora.  The  Orders  which 
contain  the  greatest  number  of  climbing  plants  are  :  Legummosw 
(with  6$  species),  Convolvidacem  (46),  Asclepiadace?e  (40), 
Cucurbitacece,  (31),  Vitacece  ('22),  Menispermacece  (11),  Apocynacem 
(9),  Celastracece  (8),  Oleacece,  (8). 

Of  parasites,  i.e.,  plants  which  draw  the  whole  or  part  of  their 
food  materials  from  other  plants  by  means  of  haustoria,  the  Bombay 
Flora  contains  40  species.  Only  10  species  are  total  parasites  that 
take  all  their  nourishment  from  the  host :  jEginetia  indica,  Christi- 
sonia  lawii,  C.  cakarata,  Cistanche  tubidosa,  Orobanche  cernva 
var.  desertorum,  0.  cegyptiaca,    Cassytha  filiformis,   Cuseuta    reflexa, 

C.  hyalina,  C.  chinensis,  Balanophora  indica.  The  rest  show  all 
partial  parasitism :  Striga  ovobanchioides,  Loranthus  wallichiavus,  L. 
obtusatvs,  L.  scurnda,  L.  stocksii,  L.  gibbosus,  L.  elastictis,  L.  cune- 
atus,  L.  longiflorus,  L.  trigonus,  L.  lagenifervs,  L.  capitellatvs,  L. 
Ion icero ides,  Viscum  .monoieum,  V.  orientate,  V.  capitellatiim,  V. 
angidatvm,  V.  artimlatum,  Santalum  album. 

As  to  epiphytic  plants  (which  grow  clinging  to  other  plants  for 
support,  but  are  not  parasitic  upon  them,  and  are  not  usually  attached 
to  the  soil)  our  Flora  cannot  be  called  rich.  In  no  part  of  the 
Presidency  do  they  impart  a  characteristic  feature  to  the  vegetation. 
Except  JEschynanthus  perotteti,  Argostemma  verticillatum,  Hoy  a 
retusa,  Hoy  a  wightii,  Fagrcea  obovata,  Peperomia  wightiana,  Ficus 
rumphii,  Pothos  scandens,  Cyanotis  vivipara,  and  perhaps  a  few 
others,  all  belong  to  the  Orchidacece  :  Oberonia  falconer i,  0.  retusa, 
0.  platycavlon,  Microstylis  rheedii,  Liparis  dalzellii,  Dendrobium 
macraei,  D.  microbulbon,  D.  chlorops,  D.  barbalulum,  I),    herbaceum, 

D.  macrostachyvm,  B.  crepidatum,  J),  mabelce,  Bulbophyllwn  nilgher- 
rense,    Cirrhopetalum  jimbriatum,    Trias    stocksii,   Eria    reticvlata, 

E.  lichenora,  E.  reticosa,  E.  dalzellii,  E.  mysorensis,  Phajus  albus, 
P.  microchilos,  Josephia  lanceolata,   Cymbidium  bicolor,  Lvisia  tereti- 
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jolia,  L.  tenvifolia,  Cottonia  macrostachya,  Rhynchostylis  retusa, 
jErides  maculosirm,  A.  crispum,  A.  radicoswm,  A.  odoratvm,  Vanda 
parvijlora,  V.  roxburghii,  Saccolabivm  maculatum. 

Of  saprophytic  plants,  which  grow  upon  decaying  organic  matter 
and  absorb  the  products  of  decay,  only  two  species  are  known  to  me 
belonging  to  the  Order  Burmanniacece  :  Burmannia  coelestis  and 
Bu rmannia  p uss ilia. 

The  class  of  insectivorous  plants  which  obtain  more  or  less  nourish- 
ment from  the  dead  bodies  of  small  animals  captured  by  means  of  a 
special  apparatus,  has  also  a  few  representatives  in  the  Bombay  Flora. 
Drosera  burmanni  and  I).  indica  have  glandular  hairs  secretin o- 
a  sticky  fluid  to  which  insects,  mistaking  it  for  honey,  adhere.  The 
greater  part  of  the  animal  substance  is  dissolved  by  means  of  a 
digestive  fluid  secreted  by  the  plant.  To  the  other  group,  the  so- 
called  "  eel-trap "  plants,  which  are  furnished  with  bladder-like 
appendages  for  the  capture  and  digestion  of  small  insects,  the  follow- 
ing species  belong  :  Utricularia  stellar  is,  U.  flexuosa,  U.  exoleta, 
U.  albo-eoeridea,  U.  arcuata,  U.  affinis,  U.  ccerulea,  U.  reticulata,  U. 
nivea,  U.  striatula. 

These  are  a  few  statistical  notes  which  are  intended  to  convey  a 
more  distinct  idea  of  the  Flora  of  the  Bombay  Presidency  than  the 
mere  enumeration  and  description  of  the  different  plants  are  apt  to 
give.  The  completion  of  Cooke's  Flora  and  further  discoveries  of 
new  species  will  slightly  modify  the  numbers  as  given  above,  but 
they  will  not  change  the  main  features  which  they  express. 
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THE  MOTHS  OF  INDIA. 

SUPPLEMENTARY  PAPER  TO  THE  VOLUMES  IN 

"  THE  FAUNA  OF  BRITISH  INDIA." 

SERIES  III,  PART  XL 

By 

SlR    GrEOKGE    Hampson,    Bart.,    E.Z.S.,    F.E.S. 

(Continued  from  page  271  of  this  Volume.') 

Pyralid^e. 

Gallerianve. 

HYDROCAMPINyE. 

p.  190.     Genus.     Mixoph'da  insert   Gargela,  Wlk.,  xxix,  p.  815  (1864),  which 
has  precedence. 

4631.     Mixophila  Renatusalis  insert  (syn.)  Gargela  subpurella,  Wlk.,  xxix, 
p.  815  (1864). 

46336.     Eristexa  oligostigmalis,  Hrapsn.,  A.  M.  N.  H. (7),  xviii,  p. 389  (1906). 

Hind  femora  of  male  short  with  fringe  of  long  hair  behind ;  hindwing  with 
the  termen  excised  at  discal  fold,  then  lobed. 

Head,  thorax  and  abdomen  yellow  mixed  with  white  ;  palpi  blackish  at  tips  ; 
fore  femora  and  tibiaa  above  blackish  ;  the  fringe  of  hair  on  hind  femora  of  male 
black  and  whitish.  Forewing  orange  ;  a  white  fascia  below  the  cell  extending 
just  into  its  lower  part  and  at  base  to  vein  1,  at  extremity  expanding  to  the  post- 
medial  band  and  to  above  inner  margin  near  tornus  ;  a  black  spot  on  costa  above 
end  of  cell ;  a  slightly  incurved  white  band  from  costa  beyond  middle  to  above 
tornus  slightly  defined  on  inner  side  by  fuscous  except  towards  costa  ;  a  white 
subterminal  band  defined  by  a  fuscous  line  on  inner  side  and  a  fine  black  line  on 
outer,  meeting  the  postmedial  band  above  tornus  :  a  fine  black  terminal  line  ex- 
panding into  a  spot  at  apex  ;  cilia  brownish  white.  Hindwing  orange ;  an 
oblique  white  medial  band  from  just  beyond  end  of  cell  to  just  above  middle  of 
inner  margin,  defined  by  blackish  lines  on  each  side  ;  a  fine  black  terminal  line 
interrupted  by  three  small  black  spots  between  veins  5  and  2,  the  uppermost 
spot  with  a  small  white  spot  on  inner  side,  the  line  very  fine  and  double  towards 
apex  with  a  small  white  lunule  on  its  inner  side  at  apex  ;  cilia  white  with  a  fus- 
cous line  near  base  from  vein  5  to  tornus. 

Habitat. — Andamans.     Exp.  20  mill. 

4645&.     Nymphula  litanalis,  Wlk.,  xviii,  706  (1859). 

Eudotricha  stenialis,  Warr.,  A.  M.  N.  H.  (6),viii,  p.  68  (1891). 

Head,  thorax  and  abdomen  ochreous  yellow  mixed  with  fuscous  ;  antennoe 
yellow  ringed  with  black,  forewing  yellow  suffused  and  irrorated  with  fuscous 
leaving  the  costa  and  termen  yellower  :  some  black  striae  from  basal  part  of 
costa  ;  an  indistinct  antemedial  line  defined  by  yellowish  on  inner  side,  incurved 
below  median  nervure  ;  a  yellow  discoidal  lunule  ;  four  semicircular  yellow 
spots  defined  by  black  on  terminal  half  of  costa  ;  a  fine  yellow  subterminal  line 
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slightly  defined  by  fuscous  on  outer  side,  angled  outwards  below  costa  then 
curved  ;  a  fine  black  terminal  line  ;  cilia  whitish  with  black  line  near  base  and 
black  tips.  Hindwing  fulvous  yellow  suffused  and  irrorated  with  fuscous  ; 
traces  of  a  yellowish  antemedial  line  and  of  a  sinuous  postmedial  line  ;  a  fine 
black  terminal  line  ;  cilia  whitish  with  black  line  near  base  and  fuscous  line  near 
tips.  Underside  of  forewing  with  minutely  waved  subterminal  line  curved  from 
costa  to  vein  3,  then  strongly  incurved  ;  hindwing  with  whitish  discoidal  lunule 
and  sinuous  whitish  postmedial  line. 

Habitat. — Assam,  Khasis  ;  Borneo,  Sarawak.     Exp.  20  mill. 

4658a.  Ambia  cyanealis  insert  Ambia  cvekuleata,  Hmpsn.,  111.  Het.  B.  M., 
ix,  p.  179,  pi.  174,  p.  29  (1893),  which  has  priority. 

4670.     a.     Oligostigma  melanotalis,  A.  M.  N.  H.  (7),  xviii,  p.  463  (1906). 

Head,  thorax  and  abdomen  whitish  mixed  with  orange  ;  fore  femora  and 
tibiae  tinged  with  fuscous.  Forewing  whitish  suffused  with  orange  especially  on 
costal  and  terminal  areas  ;  a  black  spot  on  middle  cf  costa  with  traces  of  an 
oblique  orange  line  from  it  towards  inner  margin  :  a  rounded  orange  discoidal 
spot ;  a  sinuous  whitish  postmedial  line  slightly  defined  by  orange  on  inner  side, 
followed  by  an  orange  band  with  fine  black  line  on  its  outer  edge,  then  an 
orange  terminal  band  ;  a  terminal  series  of  slight  black  points  ;  cilia  whitish 
tinged  with  yellow.  Hindwing  with  the  basal  area  whitish  ;  a  blackish  medial 
line  not  reaching  costa  or  inner  margin  ;  the  terminal  half  orange  ;  a  subtermi- 
nal whitish  band  between  veins  5  and  1  defined  on  inner  side  by  a  sinuous  fus- 
cous line  and  on  outer  by  a  blackish  line  ;  a  fine  fuscous  terminal  line  with  three 
small  black  spots  at  middle  ;  cilia  white  with  a  fine  fuscous  line  through 
them. 

Habitat. — Ceylon,  Maskeliya,  Pundaloya.     Exp.  18-20  mill. 

4673a.  Oligostigma  alicialis,  Hmpsn.,  A.  M.  N.  H.  (7),  xviii,  p.  463 
(1906).  (Plate  E.,  f.  15.) 

9-  Head  and  thorax  pale  brown  ;  abdomen  brown  mixed  with  black  and 
banded  with  white,  the  veutral  surface  white.  Forewing  pale  brown  suffused 
in  parts  with  blackish  ;  an  oblique  orange  wedge-shaped  patch  beyond  the  celt 
from  vein  7  to  2  defined  on  each  side  by  fuscous  lines  ;  a  curved  white  sub- 
terminal  band  bent  inwards  above  inner  margin,  defined  on  inner  side  by  black- 
ish suffusion  from  ccsta  to  apex  of  the  wedge-shaped  patch  and  on  outer  by  a 
black  line  followed  by  an  orange  terminal  band  :  a  fine  black  terminal  line  ; 
cilia  whitish  with  a  fuscous  line  through  them.  Hindwing  with  the  base  black 
followed  by  a  broad  white  band,  then  a  broad  black  band,  then  a  white  band 
expanding  somewhat  at  middle  and  defined  on  outer  side  by  a  fuscous  line  :  a 
terminal  orange  band  and  fine  black  terminal  line  ;  cilia  grey  with  black  spots 
divided  by  fine  white  streaks  at  the  medial  lobe. 

Habitat. — Ceylon,  Udagama.     Exp.  14  mill. 

4681a.  Oligostigma  acropunctalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xviii,  p.  466 
^1906). 

White  ;  abdomen  tinged  with  ochreous  towards  extremity.     Forewirg  slightly 
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irrorated  with  brown  :  a  medial  yellow  patch  on  inner  area  ;  a  medial  black 
point  on  costa  with  fuscous  line  from  it  to  inner  margin  where  it  meets  an 
oblique  postmedial  line  ;  a  fuscous-edged  orange  discoidal  lunule  ;  a  subtermi- 
nal  rather  wedge-shaped  orange  band  hardly  reaching  inner  margin  ;  a  terminal 
orange  band  with  black  line  on  its  inner  edge  :  a  series  of  black  points  on  termen 
and  apical  spot.  Hindwing  with  oblique  antemedial  brownish  band  :  the 
terminal  area  orange  with  curved  black  line  on  its  inner  edge  and  two  fine 
terminal  lines  interrupted  at  middle  by  two  black  points  on  the  lobe. 

Habitat. — Bhutan  ;  Madras.  Palni  Hills,  Kodikanal.     Exp.  18  mill. 

Subsp.  1.  Forewing  with  the  postmedial  line  straighter  :  hindwing  with  the 
sub-basal  band  yellow  with  black  line  on  outer  edge.     Habitat. — Java,  Arjuno. 

46815.  Oligostigma  albifurcalis,  Hmpsn.,  A.  M.  N.  H.  (7).  xviii,  p.  466 
(1906). 

£.  Head,  thorax  and  abdomen  orange  ;  palpi  with  fuscous  patch  on  2nd 
joint  above;  base  of  proboscis  and  frons  fuscous;  abdomen  whitish  below. 
Forewing  orange  ;  the  base  of  costa  irrorated  with  fuscous  ;  a  whitish  fascia 
irrorated  with  fuscous  in  and  below  cell  ;  a  black  spot  with  some  whitish  on 
inner  side  on  costa  above  end  of  cell ;  an  incurved  fuscous  line  with  white  band 
on  its  outer  side  from  below  costa  beyond  middle  to  above  inner  margin  near 
tornus  where  it  is  met  by  an  obliquely  curved  fuscous  line  from  lower  angle  of 
cell  forming  a  triangular  mark  filled  in  with  whitish  irrorated  with  fuscous  :  a 
curved  white  subterminal  band  defined  by  a  fuscous  line  on  inner  side  and  a 
fine  black  line  on  outer  side  meeting  the  postmedial  band  above  toi*nus  ;  a  fine 
black  terminal  line  expanding  into  a  black  spot  at  apex  ;  cilia  brownish  white 
with  a  fuscous  line  near  base.  Hindwing  orange  ;  an  obliquely  curved  white 
medial  band  defined  on  each  side  by  fuscous  lines  from  just  below  costa  to  above 
inner  margin  ;  a  fine  black  line  just  before  termen  slightly  incurved  at  sub- 
median  fold  ;  a  black  terminal  line  interrupted  by  three  small  lunulate  black 
spots  between  veins  5  and  2  ;  a  little  brownish  white  inside  the  subterminal 
line  at  apex  ;  cilia  brownish  white  with  a  slight  fuscous  line  near  base.  Under- 
side of  forewing  suffused  with  fuscous  except  terminal  area. 

Habitat. — Assam,  Khasis.     Exp.  22  mill. 

Sect.     II. — (Cometura).     Abdomen  of  male  with  the  anal  segment  short. 

4708a.     Tatobotys  biannulalis,  Wlk,  xxxiv,  1 439  (1865). 

Cometura  picrogramma,  Meyr.  Trans.  Ent.  Soc,  1886,  p.  226. 

Hedylepta  gemella,  Moore,  Lep.  Atk.,  p.  208  (1888). 

Orange-yellow  ;  palpi  whitish  at  base,  fuscous  at  tips  ;  thorax  tinged  with 
fuscous ;  abdomen  with  the  ventral  surface  whitish.  Forewing  with  the  costal 
and  terminal  areas  tinged  with  fuscous  ;  a  small  black  spot  at  middle  of  cell  and 
oblique  bar  on  each  side  of  discocellulars  ;  postmedial  line  minutely  dentate, 
excurved  from  costa  to  vein  2,  then  retracted  to  below  angle  of  cell ;  a  black 
terminal  line  ;  cilia  with  a  fuscous  line  through  them.  Hindwing  with  small 
fuscous  discoidal  annulus  ;  postmedial  line  minutely  dentate,  excurved  between 
veins  6  and  2  ;  a  black  terminal  line  and  black  line  through  the  cilia. 
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Habitat.— Ceylon  ;  Burma,  Rangoon  ;  Borneo  ;  Sula  ,  New  Hebrides,  Fiji. 
Exp.  20  mill. 

4720a.  Luma  flavimarginalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xix,  p.  2 
(1906). 

Head  and  thorax  orange-yellow  ;  palpi  with  the  2nd  joint  black  above ; 
abdomen  fuscous,  the  extremity  and  ventral  surface  yellow.  Forewing  fuscous 
brown  with  a  purplish  gloss  ;  the  base  orange-yellow  ;  an  orange-yellow  terminal 
band  expanding  widely  to  costa,  the  outer  edge  of  brown  area  being  strongly 
curved.  Hindwing  fuscous  brown  with  a  slight  purplish  gloss  ;  an  orange-yellow 
terminal  band  expanding  slightly  to  costa. 

Habitat.— Ceylon,  Maskeliya.    Exp.  $  28,  $  36  mill. 

4744.  Piletocera  cotingens  insert  Piletocera  chrysorycta,  Meyr.  Trans. 
Ent.  Soc.  1884,  p.  320,  which  has  priority, 

Habitat. — Japan;  W.  China;  Sikhim;  Assam;  Ceylon;  Burma;  Borneo;  New- 
Guinea,  St.  Aignan;  Queensland;  New  South  Wales. 

p.  238.  The  genus  Camptomastyx  was  described  by  Warren,  A.  M.  N.  H., 
(6),  ix,  p.  439  (1892). 

SCOPARIAN^:. 
47526.      MlCRAGLOSSA  DISTICTALIS,  n.  Sp. 

9-  Head  and  thorax  grey-white  slightly  mixed  with  cupreous  brown; 
palpi  with  black  band  on  each  joint  ;  antennae  brown  slightly  mixed  with  white; 
tarsi  banded  black  and  white  ;  abdomen  white  dorsally  suffused  with  fuscous. 
Forewing  white  slightly  irrorated  with  brown  ;  subbasal  blackish  spots  below 
costa  and  cell  followed  by  a  faint  diffused  erect  line  ;  a  narrow  erect  antemedial 
black-brown  band ;  a  small  round  black-brown  spot  in  middle  of  cell  with 
another  below  it  in  submedian  fold  ;  reniform  defined  by  brown,  rather  quadrate 
and  concave  on  inner  side,  with  black  striga  in  centre  and  brown  mark  above 
it  on  costa ;  postmedial  line  brown,  excurved  from  costa  to  vein  5,  then 
obliquely  incurved  and  with  brown  spot  at  inner  margin,  a  wedge-shaped  brown 
patch  beyond  it  from  costa  to  discal  fold  and  another  from  vein  4  to  inner 
margin  connected  by  a  slight  punctiform  line  ;  a  punctiform  subterminal  line 
expanding  into  a  spot  in  discal  fold  ;  a  punctiform  brown  terminal  line.  Hind- 
wing  grey-white,  the  terminal  area  suffused  with  brown. 

Habitat. — Ceylon,  Maskeliya  (Alston).     Exp.  14  mill.    Type  in  B.  M. 

4754a.  Scoparia  albifusalis,  Hmpsn.,  A.  M.  N.  H.  (7),  xix,  p.  24 
(1906). 

9 .  Head,  thorax  and  abdomen  fuscous  ;  palpi  white  at  base ;  pectus  and 
ventral  surface  of  abdomen  white  ;  legs  white  and  fuscous.  Forewing  fuscous 
sparsely  irrorated  with  white ;  antemedial  line  white,  oblique  from  costa  to 
submedian  fold ;  an  ill-defined  dark  discoidal  spot ;  postmedial  line  white, 
obtusely  angled  at  vein  6  ;  large  white  patches  on  termen  at  apex,  discal  and 
submedian  folds  connected  by  the  white  terminal  line.  Hindwing  greyish 
fuscous  with  a  fine  pale  line  at  base  of  cilia. 

Habitat. — Ceylon  ;  Bogowantalawa,  Maskeliya.     Exp.  16  mill. 
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PYRAUSTINiE. 

4765a.  Sufetula  nitidalis,  n.  sp.  (Plate  E.,  f.  16.) 
$ .  Head  yellowish  with  black  streak  on  vertex  ;  palpi  yellowish  white  in 
front,  black  behind  ;  maxillary  palpi  black  with  yellowish  ring  at  middle  and 
yellowish  tips ;  antennae  blackish  ;  thorax  black-brown,  the  tibiae  and  tarsi 
whitish  ;  abdomen  fuscous,  the  base  greyish,  the  2nd  segment  with  whitish 
segmental  line.  Fore  wing  fuscous  brown  with  a  cupreous  gloss  ;  a  small  black 
discoidal  spot  ;  some  white  points  on  apical  half  of  costa  ;  a  slight  whitish, 
minutely  waved  subterminal  line,  oblique  from  costa  to  vein  6,  then  inwardly 
oblique.  Hindwing  fuscous  brown  with  a  slight  cupreous  gloss,  the  basal  half 
rather  greyer  with  dark  irroration  ;  a  black  discoidal  point ;  a  white  postmedial 
line  with  some  black  suffusion  on  its  inner  edge,  slightly  excurved  from  costa 
to  submedian  fold,  then  waved,  incurved  and  retracted  below  vein  1  ;  a  slight 
dark  terminal  line  ;  cilia  grey  at  base  followed  by  a  black  line,  the  tips  whitish  ; 
the  underside  greyer  with  dark  irroration,  a  black  discoidal  lunule. 

Habitat.— Ceylon,  Uva  (de  Mowbray).    Exp.  20  mill.     Type  in  B.  M. 

4766.  Massepha  absolutalis,  insert  Massepha  marginalis,  Swinh.,  A.M.N.H. 
(7),  xvii,  p.  287  (1906),  a  variety  with  the  terminal  area  of  forewing  and  apex 
of  hindwing  blackish. 

4773a.     Pycnarmon  pulchralis,  Swinh.,  A.  M.  N.  H.  (7),  viii,  p.  135  (1901) 

9 .  Head  and  thorax  white  ;  tegulae  and  patagia  with  fuscous  brown  fasciae, 
the  latter  orange  yellow  at  tips  ;  fore  tibiae  with  black  band  ;  abdomen  orange, 
with  white  segmental  lines,  the  anal  tuft  black  except  at  tips.  Forewing  pale 
orange-yellow  ;asubbasal  black  striga  from  costa  ;  two  straight  antemedial  lines, 
the  outer  expanding  into  a  spot  in  cell  ;  a  medial  line  from  vein  2  to  inner 
margin  ;  an  oblique  elliptical  discoidal  spot ;  postmedial  line  excurved  from 
costa  to  vein  2,  then  retracted  to  the  discoidal  spot ;  a  curved  subterminal  line  ; 
a  terminal  line  ;  cilia  whitish  with  a  fuscous  line  through  them.  Hindwing  pale 
orange-yellow  ;  an  oblique  black  line  from  costa  before  middle  to  above  tornus  : 
postmedial  line  oblique  from  costa  to  vein  2,  then  retracted  to  lower  angle  of 
cell ;  a  curved  subterminal  line  from  costa  to  submedian  fold  :  a  terminal  line; 
cilia  white  with  a  black  line  through  them. 

Habitat. — Burma,  Rangoon.     Exj).  20  mill. 

4784a.     Rehimena  stictalis,  n.  sp.  (Plate  E.,  f.  25.) 

£.  Head  and  thorax  ochreous  slightly  tinged  with  brown  ;  fore  tibiae 
fuscous  above ;  abdomen  ochreous  with  diffused  fuscous  dorsal  bands  on 
medial  segments.  Forewing  ochreous,  thinly  scaled ;  an  oblique  fuscous 
subbasal  line ;  a  diffused  fuscous  antemedial  erect  line  ;  a  fuscous  discoidal 
spot ;  a  postmedial  series  of  fuscous  spots,  the  spot  below  costa  displaced 
inwards,  and  those  between  veins  5'3  displaced  outwards  near  termen  which  is 
tinged  with  fuscous.  Hindwing  ochreous,  thinly  scaled  ;  a  postmedial  fus- 
cous rather  maculate  band  bent  outwards  to  near  termen  between  veins  5'3- 
the  termen  with  a  fuscous  line  towards  apex  and  tinged  with  fuscous 
towards  tornus. 
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Habitat. — Ceylon,  Kandy  (Mackwood).     Exp.  18  mill.     Type  in  B.  M. 

4784&.    Rehimena  hypostictalis,  n.  sp.  (Plate  E.,  f.  14). 

Pale  whitish  brown  or  greyish  fnscous  ;  frons  and  vertex  of  head  whiter  ; 
palpi  fuscous  at  sides  ;  pectus,  legs  and  ventral  surface  of  abdomen  white. 
Forewing  with  the  costal  edge  blackish  ;  traces  of  an  antemedial  line  from  cell 
to  inner  margin  ;  a  black  point  in  middle  of  cell  and  small  prominent  rather 
lunula te  discoidal  spot ;  postmedial  line  formed  of  small  somewhat  dentate 
blackish  spots  slightly  oblique  from  costa  to  vein  3,  then  retracted  to  below 
end  of  cell  and  somewhat  excurved  again  ;  a  terminal  series  of  blackish  striae ; 
cilia  fuscous  with  a  fine  pale  line  at  base.  Hindwing  with  the  costal  area  white  ; 
a  slight  discoidal  spot :  a  somewhat  dentate  postmedial  line  excurved  between 
veins  5  and  2.  Underside  white  ;  both  wings  with  black  discoidal  point,  the 
postmedial  line  represented  by  series  of  black  points. 

Habitat.— Ceylon,  Galboda  (Mackwood),  Puttalam  (Pole),  Maskeliya 
(de  Mowbray).     Exp.  22-26  mill.     Type  in  B.  M. 

4784c.     Rehimena  villalis,  Swinh.,  A.  M.  N.  H.  (7),  xvii,  p.  287  (1906). 

$ .  Pale  yellow  ;  wings  thinly  scaled.  Forewing  with  postmedial  black  bar 
from  below  costa  to  vein  7  and  another  between  veins  5  and  2  ;  the  apex*  tinged 
with  fnscous.  Hindwing  with  obliquely  curved  postmedial  black  bar  between 
vein  5  and  submedian  fold  and  black  apical  patch. 

Habitat.— Andamans.     Exp.  20  mill. 

4805.  Pagyda  discolor  insert  (syn.)  Pagyda  pulverulenta,  Swinh.,  A.  M.  N. 
H.  (5),  viii,  p.  136  (1901), 

A  variety  with  the  antemedial  line  of  forewings  and  the  subterminal  line  of 
both  wings  reduced  to  points. 

4829a.     Syngamia  oggalis,  Swinh.,  A.  M.  N.  H.  (7),  xvii,  p.  288  (1906). 

Head,  thorax  and  abdomen  very  pale  yellow  ;  head  tinged  with  brown,  the 
palpi  with  fuscous  ;  fore  tibia?  with  slight  black  band  ;  abdomen  with  paired 
sublateral  black  spots  on  terminal  segment,  followed  by  a  white  bar,  the  anal 
tuft  orange  below.  Forewing  pale  yellow  ;  the  costal  area  broadly  and  termi- 
nal area  beyond  postmedial  line  tinged  with  fuscous  ;  a  black  point  in  middle 
of  cell  and  discoidal  bar  ;  postmedial  line  excurved  from  costa  to  vein  2,  then 
retracted  to  below  angle  of  cell ;  cilia  with  a  fine  pale  line  at  base.  Hindwing 
pale  yellow,  the  terminal  half  tinged  with  fuscous  ;  a  black  discoidal  point  ; 
postmedial  line  interrupted  between  veins  3  and  2,  then  slightly  retracted  and 
oblique  to  above  torn  us  ;  a  black  terminal  line  ;  cilia  pale  yellow  with  a  fus- 
cous line  through  them. 

Habitat. — Assam,  Khasis.     Exp.  26  mill. 

4836.  Bocchoeis  telphdsalis  insert  (syn.)  Bocchoris  fazanalis,  Swinh., 
A.M.N.H.  (7).  xvii,  p.  208  (1906),  a  yellowish  variety. 

4867a.    Filodes  bilinealis,  n.  sp.  (Plate  E.,  f.  44). 

$.  Head  whitish  and  brown;  palpi  orange,  brownish  at  tips;  tegula? 
fuscous  with  tufts  of  orange  hair  at  sides  ;  patagia  fuscous  edged  with  orange  ; 
thorax  reddish  orange  ;  pectus  and  legs  grey,  the  fore   coxsj,   femora    and   base 
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of  tibiae  tinged  with  orange  ;  abdomen  reddish  orange  with  lateral  series  of 
black  spots,  a  black  bar  at  base  of  terminal  segment,  the  anal  tuft  blackish,  the 
ventral  surface  grey.  Forewing  fuscous  ;  the  basal  area  orange  to  the 
oblique  black  antemedial  line  ;  black  spots  in  base  and  middle  of  cell  and  a 
black  discoidal  lunule  ;  a  dark  diffused  curved  postmedial  line  ;  terminal  area 
greyish.  Hindwing  fuscous,  the  base  slightly  tinged  with  orange  ;  a  black 
discoidal  spot  :  traces  of  a  diffused  dark  postmedial  line:  the  terminal  area 
greyish. 

Habitat. — Ceylon,  Wellawaya  (Green).     Exp.  38  mill.     Type  in  B.  M. 

4874.  Nevrina  procopia  insert  (syn),  Euglyphis  falsalis,  Swinh.,  A.  M.  N.  H. 
(7),  xvii,  p.  290  (1906). 

Under  Phryganodes,  insert  Saroscelis  Meyr.  Trans.  Ent.  Soc. 

Type. 

1894,  p.  461  ...  ...  ...  ...     nicoalis. 

A?itennodes,  Swinh.,  A.  M.  N.  H.  (7),  xvii,  p.  291  (1906) radicalis. 

Hind  tibiae  of  male  strongly  curved  at  middle  and  fringed  with  short  hair 
on  outer  side  and  long  hair  on  inner,  the  inner  spurs  extremely  long. 

4879a.     Phryganodes    nicoalis,  Wlk.,  xvii,  700   (1859).     Swinh.   Cat.  Het. 

Mus.  Oxon.,  ii.,  pi.  viii,  f.  13. 

Saroscelis  earlalis,   Swinh.  A.  M.  N.  H.  (7),  xvii,  p.  299  (1906). 

Fuscous  brown  ;  palpi  whitish  in  front  ;  fore  tibiae  and  tarsi  whitish  banded 
with  black  ;  mid  and  hind  tibiae  whitish  ;  abdomen  with  pair  of  blackish  spots 
before  the  anal  segments  which  is  whitish,  the  ventral  surface  whitish.  Fore- 
wing  with  curved  blackish  antemedial  line  ;  a  blackish  discoidal  bar  ;  postmedial 
line  somewhat  diffused,  slightly  bent  outwards  and  dentate  between  veins 
6  and  3,  then  retracted  to  near  angle  of  ceil  ;  a  whitish  slightly  waved  terminal 
line.  Hindwing  with  oblique  blackish  discoidal  bar ;  postmedial  line  oblique 
from  costa  to  vein  4,  then  retracted  to  lower  angle  of  cell  and  oblique  to  tornus  ; 
a  whitish  terminal  line  slightly  waved  at  middle  ;  a  fuscous  line  at  base  of 
cilia  ;  the  underside  with  the  inner  area  whitish,  a  small  discoidal  spot  and 
curved  punctiform  postmedial  line  from  costa  to  vein  2. 

Habitat. — Assam,  Khasis  ;  Singapore  ;  Borneo  ;  Sumbawa.    Exp.  34  mill. 

4879&.    Phryganodes  origoalis,  Wlk.,  xvhi,  681  (1859). 

Omiodes  nigriscripta,  Warr.,  A.  M.  N.  H.(6),  xvii,  p.  132  (1896). 

Hind  tibiae  of  male  tufted  with  hair,  the  mid  and  hind  tarsi  fringed  with  hair. 
Rufous  ;  palpi  white  at  base  :  pectus  white  in  front  ;  tarsi  and  ventral  sur- 
face of  abdomen  white.  Forewing  with  obliquely  curved  brown  antemedial 
line  :  a  discoidal  bar  :  postmedial  line  excurved  from  costa  to  vein  3,  then 
retracted  to  below  angle  of  cell  ;  a  fine  punctiform  black  terminal  line  :  cilia 
rufous  at  base  with  dark  medial  line  and  white  tips  with  brown  patch  at 
middle.  Hindwing  with  slight  oblique  discoidal  bar  :  postmedial  line  obliquely 
excurved  from  costa  to  vein  3,  then  retracted  to  near  angle  of  cell  and  oblique 
to  submedian  fold  where  it  termirates  ;  a  fine  dark  terminal  line  ;  cilia  rufous 
at  base,  with  dark  medial  line  and  white  tips  with  brown  patch  at   middle  ;  the 
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underside  with  the  inner  and  terminal  areas  tinged  with  greyish,  a  discoidal 
point  and  punctiform  postmedial  line  incurved  below  vein  3. 

Habitat.— Nicobars  ;  Borneo  ;  Celebes.     Exp.  34  mill. 

4879c.  Phryganodes  flocculentalis,  Hmpsn.,  P.  Z.  S.,  1889,  p.  680,  pi. 
50,  f.  4. 

Hind  tibiae  of  male  with  very  thick  fringe  of  black  hair  from  medial  spurs 
to  extremity  ;  costa  of  forewing  with  immense  tuft  of  flocculent  hair  covered 
by  larare  flattened  scales  on  basal  half  below  and  somewhat  excised  at  middle. 

Grey  suffused  with  ochreous  brown  and  fuscous  ;  fore  tarsi  white;  abdomen 
with  black  rings  on  two  penultimate  segments.  Forewing  with  the  costa  some- 
what more  ochreous  ;  a  black  striga  across  base  of  cell  ;  a  curved  blackish 
antemedial  line,  a  small  black  discoidal  spot;  a  somewhat  diffused  blackish 
postmedial  line,  excurved  and  minutely  waved  to  vein  2,  then  retracted  to  origin 
of  vein  2,  oblique  to  submedian  fold  and  minutely  waved  to  inner  margin  ;  a 
terminal  series  of  small  fuscous  lunules  ;  cilia  fuscous  with  a  whitish  line  at 
base.  Hindwing  with  blackish  discoidal  spot  ;  postmedial  line  blackish, 
oblique  and  minutely  waved  to  vein  2,  then  retracted  to  lower  angle  of  cell  and 
oblique  to  above  tornus  ;  a  fuscous  terminal  line  :  cilia  fuscous  with  whitish 
line  at  base  ;  the  underside  whiter. 

Habitat.— Ceylon,  Maskeliya  (Pole);  Pulo  Laut.  Exp.  26-34  mill. 

4880a.     Phryganodes  chrysalis,  n.  sp.    (Plate  E.,  f.  45.) 
ft .     Thorax  with  tufts  of  long   yellowish   hair   from  below  base  of  forewing 
and  tufts  of  long  fuscous  hair  from  below  base  of  hindwing. 

Orange  yellow;  shoulders  with  black  spots  ;  fore  tibise  with  fuscous  spots  ; 
abdomen  with  dorsal  fuscous  spot  on  penultimate  segment.  Forewing  with 
subbasal  black  spots  below  costa  and  on  inner  margin,  a  slightly  curved 
antemedial  band  ;  small  spot  in  middle  of  cell  and  large  discoidal  spot;  a  post- 
medial  band  excurved  between  veins  6  and  2,  then  bent  inwards  to  below  end  of 
cell  and  sinuous  to  inner  margin  ;  a  terminal  band  broad  at  costa  and  narrowing 
to  tornus.  Hindwing  with  small  discoidal  spot  ;  a  postmedial  band  excurved 
between  veins  6  and  2,  then  bent  inwards  to  below  end  of  cell  and  oblique  to 
inner  margin  ;  a  terminal  band,  somewhat  widening  towards  apex  and  obsolete 
towards  tornus. 

Habitat. — Ceylon,  Ohiya  (F.  H.  Gossage).     Exp.  30  mill.  Type  in  B.  M. 

4887.  Phryganodes  crithonalis  insert  (syn.)  Omiodes  ovenalis,  Swinh.,  A. 
M.  N.  H.  (7),  xvii,  289  (1906). 

4888.  a.     Phryganodes  eradicalis,  n.sp. 

Antennodes  radicalis,  Swinh.,  A.  M.N.  H.  (7),  xvii,  p.  291  (1906)  part  nee.  Wlk. 

Antennas  of  male  with  a  tuft  of  hair  on  upperside  of  shaft  about  three-4ths 
from  base  ;  hind  tibise  short  and  curved,  the  tibia  and  tarsus  fringed  with  long 
hair  above  ;  inner  margin  of  hindwing  fringed  with  long  hair. 

Fuscous  brown  ;  palpi  in  front,  pectus  and  legs  pale  rufons  ;  abdomen  with 
the  ventral  surface  whitish.  Forewing  with  faint  dark  spot  in  middle  of  cell 
and  discoidal  lunule  ;  traces  of  a  diffused  postmedial  line,   straight  from    costa 
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to  vein  4,   then   incurved.   Hindwing  with    traces  of    a   diffused  curved   post- 
medial  line;  the  under  side  greyish. 

Habitat.—  Axdamans  ;  Singapore.     Exp.   36  mill.     Type  in  B.  M. 

4892a.     Dichocrocis  atrisectalis.  n.  sp. 

$.  Orange  yellow  ;  palpi  black  above  ;  fore  tibia?  blackish  at  tips;  abdomen 
with  subdorsal  black  spots  on  2nd  segment.  Forewing  with  subbasal  black  spot 
on  inner  margin;  a  strong  antemedial  black  bar  from  costa  ;  a  slight  striga  below 
origin  of  vein  2,  a  strong  postmedial  black  bar  from  costa  with  traces  of  a  line 
from  it  to  vein  3  ;  a  spot  just  above  inner  margin  towards  tornus.  Hindwing 
with  slight  bl:ick  postmedial  spots  above  vein  5  and  below  2  and  a  slight  spot 
below  vein  2  just  before  termen. 

Habitat.  —Andaman*.     Exp.  30  mill.     Type  in  B.  M. 

4907.  Dichocrocis  megillalis  insert  (syn.)  Dicliocrocis  veisealis,  Swinh., 
A.  M.  N.  H.  (7),  xvii.    p.  292  (190(3). 

4919a.    Nacoleia  silvosalis,  Swinh.,  A.  M.  N.  H.  (7),  xviii,  p.  416  (1906). 

<3-  Ochreous  yellow  ;  palpi  whitish,  fuscous  at  tips  ;  prothorax  tinged  with 
brown;  abdomen  tinged  with  brown  at  extremity  ;  pectus,  legs  and  ventral 
surface  of  abdomen  white.  Forewing  with  the  costal  and  terminal  areas  suffus- 
ed with  brown  ;  an  oblique  sinuous  antemedial  line;  a  black  point  in  middle 
of  cell  and  discoidal  bar  ;  postmedial  lineexcurved  from  below  costa  to  vein  3  ; 
bent  inwards  to  below  end  of  cell,  then  again  excurved  ;  cilia  whitish  with 
a  slight  brown  line  near  base.  Hindwing  with  blackish  discoidal  point  ;  post- 
medial  line  excurved  between  veins  6  and  2  ;  a  narrow  brown  terminal  band  ; 
cilia  whitish  with  slight  brown  line  near  base. 

Habitat.—  Assam,  Khasis.     Exp.  22  mill. 

4937a.     Nacoleia  tumidicostalis,  n.  sp.  (Plate  E,  f.  27.) 

Antennae  of  male  rather  dilated  and  curved  at  middle  but  without  tuft  of 
hair  ;  the  claspers  and  genital  tufts  very  large  ;  forewing  with  the  basal  half  of 
costa  clothed  with  rough  black  scales,  then  expanding  into  a  slight  lobe  curved 
over  below,  the  veins  below  it  down  curved. 

£.  Ochreous  white  ;  palpi,  frons  and  shoulders  black  ;fore  tibia?  black,  white 
at  extremity,  the  tarsi  with  dark  bands  ;  anal  tuft  black  and  brown.  Forewing 
with  the  basal  half  of  costal  area  clothed  with  rough  black  scales  ;  traces  of  a 
sub-basal  line  ;  an  indistinct  waved  antemedial  line  ;  a  slight  discoidal  lunule  ; 
postmedial  line  indistinct,  strongly  excurved  at  middle,  then  retracted  to  below 
end  of  cell  ;  a  terminal  series  of  slight  points.  Hindwing  with  discoidal  spot  ; 
an  indistinct  minutely  waved  postmedial  line  strongly  excurved  at  middle,  then 
retracted  to  below  end  of  cell  ;  a  terminal  series  of  black  points. 

Habitat. — Madras.  Bellary,  Ramandrug,  3000'  (Campbell).  Exp.  20  mill. 
Type  in  B.  M. 

4941a.     Nacoleia  fuscicilialis,  n.  sp. 

9.  Bead,  thorax  and  abdomen  pale  brownish  ochreous  ;  palpi,  frons  and  a 
streak  below  shoulders  fuscous.  Forewing  pale  brownish  ochreous  ;  a  small, 
dark  spot  in  middle  of  cell  and  interrupted  line  from    cell  to   inner  margin  :  a 
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small  discoidal  lunule  defined  by  blackish  ;  a  punctiform  postmedial  line  bent 
outwards  between  veins  5  and  2,  then  retracted  to  below  end  of  cell  ;  a  terminal 
series  of  black  stria;  ;  cilia  fuscous.  Hindwing  whitish  tinged  with  brownish 
ochreous  :  a  punctiform  dark  postmedial  line  bent  outwards  between  veins  5  and 
2,  then  almost  obsolete,  retracted  to  below  angle  of  cell  and  sinuous  to  above 
tornus  ;  a  fine  dark  terminal  line  ;  cilia  tinged  with  fuscous  from  apex  to  vein  2. 

Habitat.— Sikhim,  1800'  (Dudgeon).     Exp.  22  mill.     Type  in  B.  M. 

4941&.    Nacoleia  nigricostalis,  n.  sp.    (Plate  E.,  f.  36.) 

ft.  Rufous  ;  palpi  and  frons  black,  the  former  whitish  at  base  ;  fore  tibia? 
at  extremity  and  mid  tibia?  at  base  and  the  tarsi  blackish  ;  abdomen  ventrally 
whitish.  Forewing  with  the  costa  narrowly  black  ;  antemedial  line  represented 
by  some  blackish  scales  between  cell  and  inner  margin  ;  traces  of  a  punctiform 
postmedial  line,  slightly  excurved  between  veins  5  and  2,  then  retracted  ;  a 
terminal  series  of  black  points.  Hindwing  with  traces  of  a  punctiform  post- 
medial  line  excurved  between  veins  5  and  2,  then  retracted  ;  a  terminal  series  of 
black  points  ;  the  underside  pale  with  the  postmedial  line  more  distinct  and 
minutely  dentate. 

Habitat.— Burma,  Moulmein,  Exp.  28  mill.     Type  in  B.  M. 

4972a.     Sylepta  straminea,  Butl.,     A.  M.  N.  H.  (4),  xvi,  p.  416  (1875). 

Pale  yellow  ;  palpi  white,  fulvous  at  tips  ;  shoulders  fulvous  ;  fore  femora 
fulvous  at  extremity,  the  tibiae  with  fuscous  bands.  Forewing  with  the  costal 
aiea  tinged  with  fulvous  :  a  fuscous  antemedial  line  oblique  from  costa  to 
submedian  fold  and  with  slight  spot  beyond  it  in  cell  ;  a  discoidal  spot  ;  post- 
medial  line  excurved  between  veins  5  and  2,  then  retracted  to  below  angle  of 
cell  and  oblique  to  inner  margin  ;  a  terminal  series  of  fuscous  stria?  ;  a  fuscous 
line  at  base  of  cilia.  Hindwing  with  oblique  discoidal  bar  ;  the  postmedial 
line  excurved  between  veins  5  and  2.  then  retracted  to  below  angle  of  cell  and 
oblique  to  inner  margin  ;  a  terminal  series  of  fuscous  stria?  ;  a  fuscous  line  at 
base  of  cilia. 

Habitat.— -Natal  ;  Ceylon,  Uva  (Alston).     Exp.  26  mill. 

4981y.  Sylepta  distinguenda,  Herring,  Stett.  Ent.  Zeit.,  lxii,  p.  77  (1901); 
id.  lxiv.,  pi.  l,f.  16. 

Pale  straw  yellow  ;  head  and  tegula?  tinged  with  orange  ;  palpi  with  patch 
on  2nd  joint,  pectus,  legs  and  abdomen  whitish.  Forewing  with  the  costal 
area  tinged  with  orange  ;  an  obliquely  curved  antemedial  dark  line  ;  a  point  in 
middle  of  cell  and  discoidal  lunule  ;  postmedial  line  obliquely  incurved  from 
costa  to  vein  4  where  it  is  bent  outwards,  at  vein  2  retracted  to  lower  angle  of 
cell,  then  again  excurved  ;  terminal  area  suffused  with  brown  narrowing  to 
tornus.  Hindwing  with  oblique  discoidal  striga  ;  postmedial  line  bent  outwards 
and  oblique  between  veins  5  and  2,  then  retracted  to  below  angle  of  cell  and 
oblique  to  tornus  ;  terminal  area  suffused  with  brown,  narrowing  to  tornus;  cilia 
white  with  a  fine  dark  line  at  base. 

Habitat.— Assam,  Khasis  ;  Sumatra.    Exp.  30  mill. 

5004«.     Lyoropia  shevaroyalis,  n.  sp.    (Plate  E.,  f.  46.) 
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£.  Head,  thorax  and  abdomen  straw-yellow  mixed  with  fuscous  back,  the 
last  with  the  segments  dorsally  banded  with  white.  Forewing  straw-yellow, 
the  costa  fuscous  to  the  postmedial  line  ;  a  diffused  fuscous  sub-basal  band  with 
yellow  points  on  each  side  of  it  below  costa  ;  an  ill-defined  antemedial  line, 
excurved  to  submedian  fold,  then  incurved  ;  the  medial  area  black  leaving  some 
small  yellow  spots  near  the  lines  and  a  prominent  discoidal  spot  ;  postmedial 
line  oblique  and  waved  from  vein  4  to  inner  margin,  the  area  beyond  it  yellow 
to  the  subterminal  line  which  is  dentate,  defined  on  outer  side  by  a  waved 
yellow  line  from  costa  to  vein  5  and  between  veins  4  and  2,  below  vein  2 
merged  in  a  diffused  fuscous  patch  ;  terminal  area  blackish  ;  cilia  with  yellow 
points  at  base.  Hindwing  straw-yellow  slightly  tinged  and  irrorated  with 
fuscous ;  an  oblique  waved  antemedial  line  ending  above  tornus  ;  a  dentate 
postmedial  line  bent  outwards  between  veins  4  and  2  ;  the  termen  suffused  with 
fuscous  ;  cilia  yellowish  at  base. 

Habitat.— S.  India,  Shevaroys  (W.  H.  Campbell).  Exp.  34  mill.  Type  in  B.M. 

p.  345.  Under  G-lyphodes  insert  Sect.  Torquela,  Swinh.,  A.  M.  N.  H.  (7), 
xvii.  p.  382  (1906),  for  G.ophiceralis. 

5043.  Geyphodes  lacustrai.is,  insert  Margaronia  salmenalis,  S/winh.,  A.  M. 
N.  H.  (7),  xvii,  p.  294  (1906),  ab.  with  the  white  fascia  on  forewing  conjoined  to 
the  postmedial  patch. 

p.  361.  Under  Pygospila  insert  Sect.  Teletpasta,  Swinh.,  A.  M.  N.  H.  (7> 
xvii,  p.  294  (1906)  for  P.  cuprealis. 

5083a.  Sameodes  hedychroalis,  Swinh.,  A.  M.  N.  H.  <J),  xix,  p.  54 
(1907). 

9 .  Orange  yellow  ;  fore  tibiae  with  terminal  black  band.  Forewing  with 
fuscous  subbasal  point  on  medial  nervure  ;  a  strong  curved  fuscous  antemedial 
line  ;  a  slight  discoidal  lunule  ;  postmedial  line  minutely  waved,  oblique  from 
below  costa  to  vein  5,  then  retracted  to  near  angle  of  cell  and  excurved  below 
submedian  fold ;  a  curved  subterminal  series  of  fuscous  striae.  Hindwing 
with  curved  fuscous  line  just  beyond  middle  from  vein  2  to  inner  margin  : 
postmedial  points  on  veins  5  and  4  and  subterminal  points  on  vein  3,  in  sub- 
median  fold  and  on  vein  1. 

Habitat. — Andamans,  Port  Blair.     Etp.  26  mill. 

5110a.    Isocentris  rubralis,  Swinh.,  A.  M.  N.  H.  (7),  xvii,  p.  295  (1906). 

Head,  thorax  and  abdomen  fulvous  red  ;  palpi  at  base,  pectus,  legs,  and  base 
of  ventral  surface  of  abdomen  white  ;  fore  tibiae  banded  with  fulvous,  the 
subterminal  joint  of  tore  tarsi  black.  Forewing  fulvous  red,  a  curved  slightly 
waved  fine  antemedial  brown  line  ;  a  slignt  discoidal  lunule  ;  postmedial  line 
fine,  black  at  costa,  then  brown,  obliquely  excurved  from  costa  to  vein  3,  then 
retracted  to  lower  angle  of  cell  and  excurved  to  inner  margin  ;  an  indistinct 
minutely  waved  curved  subterminal  line  ;  a  fine  reddish  terminal  line  ;  cilia  pure 
white  with  minutely  waved  black  line  at  base.  Hindwing  fulvous  red  ;  a  fine 
postmedial  line  obliquely  excurved  from  costa  to  vein  3,  then  retracted  to 
lower  angle  of  cell  and  oblique  to  inner  margin  ;  traces  of  a  minutely  waved 
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sub  terminal  line  ;  a  fiue  reddish  terminal  line  ;  cilia  pure  white  with  minutely 
waved  black  line  at  base. 

Habitat. — Sikhim  ;  Assam,  Khasis.     Exp.    24  mill. 

5124a.     Crocidophora  habisalis,  Wlk.,  xviii,  702  (1859). 
Rhodaria  maivialis,  Wlk.,  xix,  925  (1859). 

Head,  thorax  and  abdomen  yellow,  palpi,  frons  and  extremity  of  abdomen 
tinged  with  rufous  ;  base  of  palpi,  pectus  and  legs  white.  Forewing  yellow,  the 
costal  area  and  a  diffused  subterminal  band  rufous  ;  a  slight  rufous  streak  above 
inner  margin  near  base  ;  an  oblique  slightly  sinuous  rufous  antimedial  line  ;  a 
faint  discoidal  lunule  ;  postmedial  line  rufous,  interrupted,  rather  punctiform, 
excurved  below  costa,  oblique  to  lower  angle  of  cell,  then  retracted  to  origin  of 
vein  2  and  again  excurved  to  inner  margin  :  a  terminal  series  of  slight  dark 
points ;  cilia  rufous  at  apex.  Hindwing  pale  yellow  ;  traces  of  an  oblique 
postmedial  line  between  veins  4  and  2  ;  a  diffused  rufous  terminal  band  from 
apex  to  vein  2  leaving  the  termen  yellow  with  dark  points  on  it  ;  cilia  pale 
yellow,  brown  at  middle. 

Habitat. — Assam,  Khasis  ;  Madras,  Wynad  :   Borneo.     Exp.    24  mill. 

5138.  Tetridia  Caletoralis  insert  (syns)  Botys  phannlsulis,  Wlk.,  xviii,  084 
(1859)  and  Calamochrous  homochroalis,  Swinh.,  A.  M.  N.  H.  (7),  xix,  p.  55(1907). 

5160a.     Pachyzancla  hipponalis,  Wlk.,  xvii,  374  (1859). 
Botys  pigresalis,  Wlk.,  xviii,  724  (1859). 

Ochreous  tinged  with  rufous  ;  head,  tegulae  and  shoulders  tinged  with  fuscous 
brown  ;  palpi  whitish  below,  legs  whitish,  the  fore  tibia?  with  black  ter- 
minal band.  Forewing  slightly  irrorated  with  brown  ;  the  costal  area  to  post- 
medial  line  and  the  apical  area  suffused  with  fuscous  ;  an  oblique  waved  ante- 
medial  line  excurved  below  cell,  a  small  black  spot  in  middle  of  cell  and  an- 
other on  discocellulars  ;  postmedial  line  dentate,  excurved  between  veins  5  and 
2  and  incurved  at  discal  and  submedian  folds.  Hindwing  slightly  irrorated 
with  brown,  the  costal  area  whitish  ;  a  small  black  discoidal  spot  ;  the  post- 
medial  line  bent  outwards  and  dentate  between  veins  5  and  2  ;  diffused  fuscous 
subterminal  and  terminal  bands. 

Habitat. — Ceylon,  Kalutara  ;  Formosa  ;  N.  S.  Wales.  Ea-p.  20  milt. 

5167a.  Piilycivenodes  subvitrealls,  insert  Eurycreon  oculipera.  Herring. 
Stett.  Ent.  Zeit.,  lxii,  p.  98  (1901),  id.  pi.  1,  f.  20  (1903),  which  has  priority. 

51696.     Phlyct^enodes  leuconeuralis,  n.  sp.  (Plate  E.,  f.  17.) 

9 .  Head  and  thorax  reddish  brown  mixed  with  some  white  ;  sides  of  frons 
and  antennae  white  ;  abdomen  white  irrorated  with  brown  and  with  white 
segmental  lines.  Forewing  whitish  thickly  irrorated  and  suffused  with  fuscous 
brown,  the  veins  streaked  with  white  ;  a  white  streak  below  the  cell  to  below 
origin  of  vein  2  ;  a  blackish  streak  in  middle  of  cell  with  white  streaks  above 
and  below  it ;  an  obscure  discoidal  lunule  ;  a  strong  oblique  minutely  waved 
postmedial  white  line  ;  a  strong  white  line  just  before  termen ;  cilia  white  with 
two  fuscous  lines  through  them.  Hindwing  whitish  thickly  irrorated  and 
suffused  with  fuscous,  the  veins  of  termin  1  area  slightly  streaked  with  white  ;  a 
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curved  white  postmedial  line  ;  a  minutely  waved  white  line  just  before  termen  ; 
cilia  white  with  two  fuscous  lines  through  them. 

Habitat.— Afghanistan,  Peshin  Valley  (Nurse;.  Exp.  32  mill.    Type  in  B.  M. 

5194a.     Calamochrous  sarcalis,  n.  sp.     (Plate  E.,  f.  37.) 

$.  Head,  thorax  and  abdomen  ochreous,  the  ventral  surface,  sides  of  frons 
and  antennas  white.  Forewing  fleshy  ochreous,  the  veins  finely  streaked  with 
brown,  the  interspaces  of  terminal  area  with  fine  brown  streaks,  the  one  in 
discai  fold  rather  more  prominent  ;  the  costal  edge  white  ;  cilia  red -brown. 
Hindwing  golden-yellow,  the  cilia  white  at  tips. 

Habitat. — Ceylon,  Kandy  (Green).     Exp.  34  mill.     Type  in  B.  M. 

5195a.     Calamochrous  purpuralis,  n.  sp.  (Plate  E.,  f.  26.) 

9 .  Head  and  thorax  purple-red  and  grey  ;  abdomen  grey  dorsally  suffused 
with  purple  red.  Forewing  silvery  grey  with  slight  dark  stria  tion;  some  purple- 
red  suffusion  especially  on  medial  area  :  costa  red  with  a  dark  line  below  it :  a 
waved  blackish  antemedial  line  oblique  from  costa  to  submedian  fold  where  it 
is  angled  ;  a  black  discoidal  bar  :  the  postmedial  line  dentate,  oblique  from  costa 
to  vein  2,  then  retracted  ;  a  black  terminal  line  ;  apical  part  of  costa  and  cilia 
orange-yellow,  the  latter  with  crimson  line  at  base.  Hindwing  grey-white 
tinged  with  fuscous  especially  on  terminal  area  towards  apex  ;  a  wedge-shaped 
crimson  patch  above  vein  2  expanding  to  vein  4  at  termen  and  crossed  by  an 
oblique  subterminal  dark  bar  ;  cilia  yellow\ 

Habitat. — Ceylon,  Gampola  (Mackwood).     Exp.  22  mill.     Type  in  B.  M. 

5196&.     Cybolomia  oervinalis.     n.  sp.     (Plate  E.,  f.  35.) 

9 .  Head  and  thorax  pale  fawn-brown ;  frons  white  at  sides  ;  pectus  and 
legs  white  ;  abdomen  whitish  tinged  with  fawn  colour.  Forewing  pale  fawn- 
brown  ;  a  narrow  white  antemedial  band  edged  by  black  scales,  slightly 
excurved  from  costa  to  discai  fold,  then  slightly  sinuous  :  a  small  white  dis- 
coidal spot  defined  by  fuscous  ;  a  narrow  white  postmedial  band  arising  from  a 
blackish  spot  on  costa  and  edged  by  blackish  scales,  excurved  from  costa  to 
vein  5,  then  incurved  ;  termen  tinged  with  brown  ;  a  fine  dark  terminal  line  ; 
cilia  white.  Hindwing  whitish  suffused  with  brown,  the  inner  area  paler;  a 
curved  dark  postmedial  line  ;  a  crenulate  interrupted  black  terminal  line  ;  cilia 
yellowish  at  base,  then  with  fine  dark  line  and  white  tips  ;  the  underside  white 
sparsely  irro rated  with  brown,  a  minutely  waved  postmedial  line  and 
terminal  series  of  black  points. 

Habitat.— Punjab,  Campbellpur  (Yerbury ).      Exp.  22  mill      Type  in  B.  M. 

5213a.     Pionea  scopicalis,  n.  sp.  (Plate  E.,  f.  28.) 

9 .  Pale  ochreous  yellow  ;  head  and  thorax  mostly  fuscous  ;  frons  whitish  ; 
fore  tibiae  black  ;  abdomen  dorsally  tinged  with  reddish  brown,  the  base  whitish. 
Forewing  with  some  opalescent  suffusion  ;  the  costal  edge  black  to  middle  : 
the  base  with  rather  streaky  black  suffusion  ;  a  medial  band  formed  of  diffused 
black  streaks  ;  au  oblique  black  postmedial  line  retracted  at  vein  5  to  upper 
angle  of  cell  and  enclosing  a  small  ochreous  discoidal  lunule,  a  black  band  on 
outer   edge   of  postmedial   line,  leaving  a  little  ochreous  on  costa  and   inner 
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margin  and  a  terminal  ochreous  band  expanding  at  middle  ;  a  terminal  series 
of  black  points.  Hindwing  with  indistinct  curved  subterminal  line  with  faint 
brownish  suffusion  beyond  it. 

Habitat.— Ceylon,  Uva,  600'  (Mackwood,  Alston).  Exp.  14  mill.  Type  in  B.  M. 

5250.  Pyransta  griseifusa  is  a  Crocidophora  next  to  5123  C.  lutusalis, 
but  with  the  median  nervure  curved  upwards  after  the  scale  fan. 

5253a.    Pyrausta  phragmatidalis,  n.  sp. 

9.  Pale  yellow  ;  palpi  rufous,  white  below  •  throat  white;  tibiae  and  tarsi 
white,  the  fore  tibise  with  fuscous  band  near  extremity.  Forewing  with  the 
basal  half  of  costal  area  faintly  tinged  with  rufous  ;  the  veins  brownish  :  a  pale 
brownish  antemedial  line  oblique  from  costa  to  submedian  fold  ;  a  small  spot 
in  middle  of  cell  and  discoidal  lunule  .  postmedial  line  waved,  incurved  from 
costa  to  vein  5,  bent  outward  between  veins  5  and  3,  then  retracted  tu 
lower  angle  of  cell  and  erect  to  inner  margin  ;  a  waved  subterminal  hue, 
excurved  from  costa  to  submedian  fold  where  it  is  angled  inwards  :  a  fine 
brownish  terminal  line  ;  cilia  pale  rufous  at  base,  whitish  at  tips.  Hindwing 
with  waved  pale  brown  postmedial  line,  bent  outwards  between  veins  5  and  2, 
then  retracted  to  lower  angle  of  cell  and  oblique  to  inner  margin  above  tornus  : 
a  curved  waved  subterminal  line  from  costa  to  termen  at  vein  1  ;  a  fine  brown 
terminal  line  ;  cilia  pale  rufous  at  base,  whitish  at  tips. 

Habitat.— Sikhim,  Kurseong  (C.  Swinhoe),     Exp.  28-32  mill.     Type  in  B.  M. 

5271a.  Tegostoma  disparalis,  Herr.  Schiiff.  Eur.  Schmitt.,  vi,  p.  140,  Pyr. 
ff.  134-5  (1856),  Staud.  Cat.  Lep.  pal.,  p.  69. 

Head  and  thorax  grey-brown  ;  palpi  at  base  pectus  and  legs  white  :  abdomen 
pale  grey-brown.  Forewing  grey-brown  tinged  with  ochreous  and  iirorated  with 
white  ;  an  indistinct  oblique  antemedial  line;  a  blackish  point  in  middle  of  cell 
and  discoidal  lunule,  an  indistinct  curved  postmedial  line  .  a  slight  dark 
terminal  line.  Hindwing  pale  brownish  ochreous,  the  terminal  area  suffused 
with  brown  ;  cilia  brown  at  base,  white  at  tips. 

Habitat.—  Armenia  ;  Asia  Minor  ;  W.  Turkistan  :  Afghanistan,  Kandahar  : 
Sind,  Karachi.     Exp.  22  mill. 

5272a.  Tegostoma  trophotalis,  n.  sp.  (Plate  E.,  f.  34.) 
ft.  Head  and  thorax  pure  white  ;  palpi  and  lower  part  of  frons  brown: 
tibise  and  tarsi  banded  with  brown  ;  abdomen  brown  mixed  with  whitish  on 
central  surface,  the  anal  tuft  ochreous.  Forewing  pure  white  ;  the  base  of 
costal  edge  brown  ;  an  oblique  brown  antemedial  line  rather  diffused  on  inner 
side  ;  postmedial  line  blackish,  oblique,  rather  incurved  at  vein  6,  then  minutely 
dentate  to  vein  2,  a  diffused  brown  band  on  its  outer  edge  dentate  at  middle  ;  a 
diffused  maculate  terminal  brown  band.  Hindwing  fuscous  brown,  the  cilir. 
pure,  white  ;  the  underside  whitish  tinged  with  brown. 

Habitat.— Beloochistan,  Quetta  (Nurse),     Exp.  26  mill.    Type  in  B.  M. 

(To  be  continued). 
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BY 

G.  A.  Gammie,  f.l.s. 
Part  VI.     (With  Plates  V.  and  VI., 
(Continued  f ram  page  91  of  this    Volume.) 

13.     CYMBIDIUM. 

A  densely  tufted  epiphyte.  Roots  numerous.  Leaves  long,  thick, 
strap-shaped,  equitant  at  base.  Racemes  long,  pendulous,  loosely 
sheathed.  Flowers  moderately  large.  Sepals  uniform  linear,  petals 
similar  in  shape  to  but  smaller  than  the  sepals,  lip  o-lobed,  sessile, 
midlobe  recurved.  Column  rather  long,  anther  imperfectly  2-celled, 
pollinia  in  two  coalescing  pairs,  sessile  on  the  broad  gland. 

1.  Cymbidium  aloifolium,  Sw.  Fl„  Br.  Ind.  VI.,  p.  10  ; 
Cooke,  Fl.  of  Bombay  II,  p.  696  ;  Dalz.  &  Gibs.  p.  266  ,  C. 
bicolor^  Lindl. 

Leaves  rather  stiff,  about  1  foot  to  18  inches  long  by  1  inch  broad, 
racemes  pendulous,  up  to  18  inches  long  ;  flowers  many,  loosely 
arranged,  2^  inches  in  diameter  ;  sepals  linear  oblong,  subacute, 
\\  inch  by  \  inch,  purplish  brown  on  the  centre  longitudinally, 
with  dull  yellow  margins ;  petals  §  inch  long,  coloured  as  in  sepals 
and  a  little  broader  ;  lip  f  inch  long,  narrow,  side  lobes  pointing  for- 
ward, purplish  brown  above,  yellowish  brown  beneath  ;  disk  yellow, 
midlobe  oblong,  recurved,  bright  yellow,  with  two  irregular,  pur- 
plish brown  ridges  which  coalesce  at  apex  ;  column  purplish  brown. 

Flowers  appear  from  May  to  July. 

Common  on  trees  on  the  North  Kanara  and  Belgaum  Ghats  and  conspicuous 
throughout  the  year  by  reason  of  its  bulk. 

Dalzell  and  Gibson  record  it  from  Salsette,  but  its  occurrence  so  far  north  in 
the  Konkan  is  doubtful. 

Dr.  Cooke  says  that  in  this  species  the  petals  are  as  long  as  the  sepals.  I  find 
them  invariably  shorter  by  half  an  inch.  It  is  therefore  possible  that  more 
than  one  variety  exists. 

Distribution. — Northern  and  Western  India  in  heavy  rainfall   tracts. 

Andamans,  Ceylon  and  Malaya. 


Journ.  Bombay  Nat.  Hist.  Soc. 
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Details   of  Plate    V. — Cymbidium   aloit'olium,    Sw.     (Cymbidimn 
bicolor,  Ldl.  on  plate). 

1.  Part  of  leaf — nat.  size. 

2.  Part  of  innoresence  —nat.  size. 

3.  Reduced  sketch  of  plant  to  show  habit. 

14.  GEODORUM. 
Terrestrial,  with  globose  tubers,  the  annual  leaf  sheaths  forming  a 
short  stem.  Leaves  elliptic  acute,  plicate, pedvncles  rising  from  the 
root  stocks,  enclosed  in  the  sheaths  of  the  young  leaves.  Flowers 
densely  clustered  at  the  top  of  the  scape,  racemose  ;  sepals  subequal, 
the  uppermost  flat,  the  lateral  distinctly  ribbed  on  back  and  keeled 
towards  the  tips,  petals  not  keeled,  a  little  larger  and  broader  than 
sepals,  lip  with  a  broad  and  very  short  sac  at  base,  lateral  lobes 
shallow  and  long  ;  dish  channelled,  midlobe  very  shortly  emarginate: 
column  short,  stout,  pollinia  2,  attached  by    a  slender   caudicle    to  a 

small  broad  gland. 

1.  Geodorum  dilatatum,  R.  Br.;  Fl.  Br.  Ind.  VI,  p.  17  : 
Cooke,  Fl.  of  Bombay  II,  p.   695;   G.  purpvreum,  Br.  :    Dalz.    and 

Gibs.  p.  266. 

Tubers  1\  inch  in  diameter.  Leaves  up  to  a  foot  long,  bright 
green,  membranous,  tapering  downwards  into  a  long  sheath.  Peduncle 
exceeding  the  leaves,  bracts  lanceolate  acute,  green,  3-nerved,  f  inch 
long,  ovary  shorter  ;  sepals  \  inch  long,  white,  deeply  suffused  with 
pink,  petals  coloured  as  in  sepals,  lip  as  long  as  petals,  white,  streak- 
ed with  purple  on  the  lateral  lobes ;  dish  oblong,  yellow  spotted  with 
purple,  midlobe  purple. 

Flowers  in  June. 

Collected  by  Mr.  Spooner  on  the  Belgaum  and  North  Kanara  Ghats. 

Distribution.— -Western  Peninsula,  North  Eastern  India,  Andamans,  Ceylon. 

15.     POLYSTACHYA. 

Epiphyte.  Pseudobulbs  successively  formed,  older  green,  triannu- 
late,  compressed,  longitudinally  striate.  Leaves  4,  distichous,  petioles 
broadly  sheathing,  laterally  compressed,  blade  articulated,  scape  race- 
mose, rising  from  the  latest  pseudobulb,  peduncle  invested  at  base  with 
four  compressed  sheaths.  Flowers  resupinate,  in  a  cluster  at  the  apex 
of  the  peduncle,  bracts  minute,  ovary  subsessile,  dorsal  sepal  small, 
ovate  acute,  lateral  a  little  larger,  petals  shorter  than  sepals  and 
very  narrow,  lip  broader  than  long,  3-lobed,  lateral  lobes  small, 
rounded,  midlobe  much  larger,   slightly  toothed  ;    disk   furfuraceous, 
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with  short    white,  loose,  moniliform  hairs  :  column  short,  anther  sub- 
2-celled,  pollinia  4,  ovoid,  cohering  in  pairs  to  a  very  short  gland. 

1.  Polystachya  WlGHTll,  Rchb.  /.;  Fl.  Br.  Ind.  VI,  p.  21. 
Pseudobuibs  about  \  inch  long,  ovate.  Leaves  linear  oblong,  emargi- 
nate,  the  two  lower  small,  the  two  upper  4^  and  6  inches  long  by  f 
inch  broad,  scape  scarcely  reaching  to  half  the  length  of  the  upper 
leaf  or  sometimes  exceeding  it.  Flowers  \  inch  in  diameter,  in  clusters 
of  10  or  12,  on  a  puberulous  rachis,  ovary  i  inch  long,  sepals  yellow, 
laterals  slightly  keeled  on  back,  produced  at  base  into  a  short  spur, 
petals  )rellow,  Up  white. 

Flowers   in  June. 

This  has  not  hitherto  been  recorded  from  Bombay,  although  it  is  moderately 
abundant  in  the  ghat  forests  of  Belgaum  and  North  Kanara. 

Distribution. — Western  Peninsula  to  the  southward. 

16.     LUISIA. 

Epiphytes.  Stems  and  leaves  similar,  quill-like.  Flowers  dark 
coloured,  on  very  short  spikes  rising  through  the  sheaths  on  inter- 
nodes,  bracts  short,  thick,  imbricating.  Sepals,  subequal,  petals  as 
long  or  much  longer  than  the  lateral  sepals,  lip  sessile,  the  basal  part 
concave,  the  apical  part  thick  and  ridged.  Column  short,  anther 
2-celled,  pollinia  2,  attached  by  a  broad  caudicle  to  a  short  gland. 
Petals  as  long  as  lateral  sepals  ;  apex  of  lip  entire,  1.  L.  tereti folia. 
Petals    much    longer    than    lateral     sepals,     apex    of    Up    bilobed. 

2.    L.  tenuifolia. 

1.  Luisia  teretifolia,  Gaud.  Fl.  Br.  Ind.  VI,  p.  22  ;  Cooke, 
Fl.  of  Bombay  II,  p.  701. 

Stems  erect  and  spreading,  up  to  20  inches  long,  about  \  inch  in 
diameter.  Leaves  up  to  5  inches  long,  cylindrical  obtuse.  Peduncles 
short,  thick,  issuing  from  the  sheaths  on  internodes.  Flowers  in  short 
congested  racemes,  each  f  inch  in  diameter,  sessile,  ovary  twisted, 
channelled,  sepals  thick,  oblong,  greenish  yellow  and  suffused  with 
brown  externally,  upper  slightly  keeled,  lateral  distinctly  so  towards 
the  tips,  petals  yellow,  distinctly  longer  than  sepals,  oblong  obtuse 
apiculate,  lip  dark  purple,  with  faint,  thin,  yellow  veins,  under  sur- 
face yellow,  lateral  lobes  narrow,  rounded,  terminal  broadly  cordate 
cuneate  obtuse,  column  stout,  uniformly  dark  brown. 

Flowers  appear  in  May  and  June.     The  plant  is  common  on  the  Ghats  to  the 
southwards. 

Distribution. — Eastern  Himalayas,  Bengal,  Assam,  Burma,  Andamans,  Western 
Peninsula,  Ceylon. 
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2.  Luisia  tenuifolia,  Blume.  Fl.  Br.  Ind.  VI.  p.  24  ;  Dalz. 
&  Gibs,  p.  266  ;   Cooke,  Fl.  of  Bombay  II.,  p.  702. 

Stems  slender,  pendulous,  up  to  2  feet  long,  leaves  up  to  8  inches 
long,  rather  more  slender  than  in  the  last  species.  Flowers  in  short 
spikes,  1\  inch  in  diameter,  sepals  yellow,  suffused  with  purple, 
dorsal  sepal  broad  oblong  obtuse,  lateral  ovate,  smaller,  petals  colour- 
ed as  in  sepals,  linear  obtuse,  falcate,  nearly  as  long  again  as  lateral 
sepals,  lip  with  a  dull  white  ground  colour,  thick,  convex,  almost 
fiddle-shaped,  base  broad  with  two  lateral  earlike-lobes,  disk  long, 
with  a  lar-ge  quadrate,  purple  blotch  near  base,  and  three  long  chan- 
nels upward  terminating  in  a  purple  2-lobed,  fish-tail-like  apex. 

Flowers  from  May  to  August.  Moderately  common  on  trees  on  the  Belgaum 
and  North  Kanara  Ghats. 

There  is  also  a  variety  with  exceedingly  slender  stems  and  leaves  and  smaller 
flowers.  The  lip  in  these  has  the  basal  lobes  scarcely  defined,  the  purple  blotch 
towards  the  base  of  the  disk  is  oval  with  a  very  irregularly  crenate  margin,  a 
few  scattered  spots  are  continued  towards  the  apex,  which  is  devoid  of  any 
purple  suffusion,  and  the  three  calli  on  the  forward  part  of  the  disk  are  very 
short  and  broad. 

Distribution. — Western  Peninsula,  Ceylon. 

17.     COTTONIA. 

Epiphyte.  Stems  bearing  equitant,  strap-shaped  leaves  which  are 
deeply  bilobed  at  apex.  Peduncles  very  long,  erect,  slender  and  wire- 
like,  bearing  a  few  flowers  in  a  crowded  raceme  at  the  top.  Flowers 
facing  upwards,  sepals  subequal,  patent,  petals  slightly  narrower  than 
sepals,  lip  elongate  fiddle-shaped,  resembling  a  bee  in  shape  and 
coloration,  column  short,  anther  2-celled,  pollen  in  two  cohering  pear- 
shaped  pairs,  caudicle  long,  narrow,  gland  small. 

1.  Cottonia  MACROSTachya,  Wight.  Fl.  Br.  Ind.  VI,  p.  26  ; 
Cooke,  Fl.  of  Bombay  II,  p.  702  ;  Dalz.  &  Gibs.,  p.  263. 

Stem  at  first  short,  ultimately  becoming  about  6  inches  long, 
clothed  with  the  sheathing  petioles  of  fallen  leaves.  Leaves  4  to  8 
inches  long,  leathery,  dark  green,  strap  shaped,  lax,  apex  2-lobed, 
one  lobe  usually  much  larger  than  the  other,  peduncle  one  on  each 
plant  usually  single  but  sometimes  branched,  up  to  2  feet  long,  green 
or  brown,  wire-like,  erect,  flexuous,  bracts  scattered,  small,  brown. 
Flowers  f  inch  in  diameter  ;  stalks  with  ovary  up  to  f  inch  long, 
sepals  and  petals  brown  with  lighter  longitudinal  lines,  dorsal  sepal 
oblong  obtuse  with  a  hooded  tip,  lateral  ovate  apiculate,  petals  as 
9 
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long  as  the  sepals  but  narrower,  oblanceolate  obtuse,  lip  -?>  inch  long, 
with  two  small,  yellow  margined  auricles  a  t  base,  side  lobes  elongate 
rounded,  margined  with  yeilow  and  densely  cilia te,  midlobe  broadly 
retuse,  each  lobe  being  falcately  oblong  with  slightly  toothed  outer 
margins,  disk  deep  velvetty  brown  purple  with  a  bullate  surface,  the 
whole  resembling  a  small  brown  bee. 

In  flower  from  April  to  June. 

Common  on  trees  on  the  Belgaum  and  North  Kanara  Ghats. 

Distribution. — Western  Peninsula,  Ceylon. 

Details  of  Plate  VI.— Oottonia  macrostachya,  Wight.  A  plant  in 
flower  and  detached  flower  (all  natural  size). 


{To  be  continued.) 
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o] .  Green. ,  Chromo . 


COTTONIA     MACROSTACHYA,     Wight 

(Life  size). 
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CATERPILLARS  AS  ANTS'  PETS. 

BY 

E.  Blatter,  S.J. 
I  have   nothing  new   to   write  on  the  above  subject,  but  I  wish  to 
draw   attention   to   the   fact   that  Mr.  H.  Viehraeyer,   a   Continental 
Entomologist,    is    making    a  special    study   of  the   relations   existing 
between   the    caterpillars  of  certain    butterflies    and  the  ants.     The 
beginning  of  a  solution  of  many  an  interesting  enigma  in  this  respect 
lias  been  made,  but  unfortunately   most  of  these  studies  fail  for  want 
of  the  necessary  materials.     By  giving   a  few   notes   on   the   subject 
I  should  like  to  interest  the   members   of  our  Society   in  observations 
reo-ardino-  the  mutual   relations  of  the  two   classes  of  insects  in  order 
that  we  may  be  able  to  contribute  in  some  way   towards  the  scientific 
treatment  of  the    question.     In    an   early  volume   of  our  Journal1  we 
find    a   paper  on    "Butterflies   and   Ants"    by  Lionel   de    Niceville. 
"  That  there  should  be  any  connection  between  butterflies  and  ants,'*' 
he  says,  "  is  known  to  few,  though  as  regards  one  family  of  butterflies 
at  least  this  relation  is  a  very  close  and  intimate  one.    As  a  rule,  ants 
are  the  most  deadlv  and  inveterate   enemies  of  butterflies,  and  ruth- 
lessly  destroy  and  eat  them  whenever  they  get  the   chance,  as  I  have 
frequently  found  to  my    sorrow,    when  in  a  single  night  a  fine  brood 
of  larvae  has  been  carried  off  by  ants  from  the  food-plant  growing  in 
tubs   in   my   verandah,  and   not   a  single  one   has  been  left  by  the 
morning.     In    the    case,    however,   of  the   larvae  and  pupae   of  some 
Lyccenidce,  not  only   do  the  ants  restrain  their  natural   appetites  by 
not  eatino-  these  tempting  morsels,  but  they  take  the  greatest  care  of 
the  larvae,   defend   them  from    their   enemies    to    the   best   of  their 
ability,    and    when   they    are    about  to    turn   to  pupae,  conduct  them 
to  a  safe  place,  where   they  may  perform  their  transformations,   and 
allow  the  newly   emerged   and  at   first  helpless   butterflies   to   escape 
unmolested."     The  ants,  however,  are  not  quite   so  disinterested  as  it 
might  appear  from  the  above  description.     They  know  well   that  the 
caterpillars    secrete  a  sweet  liquid  from  an  oval  opening  in  the  dorsal 
line   of  the  eleventh    segment.     This  fluid   is  a   much  coveted    and 
favourite   food    for   ants.     Beyond    the   slit    on  the    eleventh,    these 
Lyccenid  larvae  have  on  the  upper  side  of  the    twelfth    segment    two 
small  peculiar  tubes  or  tentacles,-  which  can    be    stretched  out    and 

1  Journal,  B.  N".  H.  &.,  Vol.  Ill,  p.  101. 
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drawn  in,  and  which  bear  at  the  tips  a  bristle-like  crown.  De  Niceville1 
is  of  opinion   "that  they  were   originally   developed    in  the  larva?  to 
drive  away   their  enemies,   probably  Ichneumon-flies,   much  as  the 
tentacula  behind  the  heads  of  Papilio  larvae  are    used."     Whether 
these  extensile  organs  occur  only  in  connection  with  the  transverse 
slit,  we  cannot  say  at  present.     According  to  Viehmeyer,  the  cater- 
pillars he  observed  always  showed  both  or  neither  tokens,  and  only 
with  some  larva  of  the  genus   Thecla  he  was  unable  to  come  to  a 
definite  decision.     DeNiceville  describes  the  larva  of  Cvretis  thetis, 
Drury  (  a  Bombay  butterfly  ),  in  the  following    way:  "  The    twelfth 
segment  bears  two  most  extraordinary  structures  which  consist  of  two 
diverging  cylindrical  rigid  pillars,  arising  from  the  subdorsal  region 
of  a  palo  green  colour.     When  the  insect  is  touched  or  alarmed  from 
each  pillar  is  everted  a  deep  maroon  tentacle  as  long  as  the  rigid 
pillar,  bearing  at  its  end  long  party-coloured  hairs,  the  basal  third  of 
each  hair  being    black,  the  upper  two-thirds  white.     The   maroon 
tentacle  with  its  long  hairs  spread  out  like  a   circular  fan  or  rosette 
is  whirled  round  with  great  rapidity  in  a  plane  parallel  to  the  body, 
its  use  being  almost  certainly   to  frighten  away  its  enemies,  as  this 
larva,  as  far  as  I  am  aware,  is  not  attended  by  protecting  ants,  and 
lacks  the  honey-gland  on  the  eleventh  segment." 

With  regard  to  the  distribution  of  these  queer  organs  Brant  is  of 
opinion  that  whole  groups  of  catterpi liars  of  the  family  Lyccenidce 
are  specified  by  the  presence  of  slit  and  tentacles.  This  view,  however, 
seems  to  be  erroneous.  Those  marks  are  most  frequently  found  in 
the  group  Lyccena,  but  even  here  we  come  across  species  in  which 
they  are  wanting.  The  observations  of  Esper,  Petzhold,  Guenee, 
Moore,2  Edwards,3  DeNiceville,4  etc.,  show  that  those  tokens 
occur  in  the  most  diverse  groups  of  the  Lyccenidce.  Some  interest- 
ing accounts  on  the  subject  have  been  written  by  Mr.  W.  Doherty5 
and  Mrs.  Wylly6. 

1  DeNiceville,  L.  The  Butterflies  of  India,  Burmah  and  Ceylon,  Vol.  Ill,  p.  288. 

2  Moore,  Lepidoptera  of  Ceylon,  Vol.  1, 1881. 

3  Edwards,  W.  H.,The  Canadian  Entomologist,  Vol.  X,  1878,  and  in  "  Butterflies  of  North 

America." 

4  DeNice'ville,  L.,  Butterflies  of  India,  3  vols. 

5  Journal.  A.  S.  B.,  Vol.  LV,  pt.  2,  p.  112, 1886. 

6  Journal,  Bombay  Nat.  Hist.  Soc,  Vol.  Ill,  p.  164, 1888. 
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Viehmeyer  considers   the  following  species  as  myrmecophilons1: — 


Thecla  tengstrcemi,  Ersch. 

Rapala  schistacea,  Moore. 
Lyccena  admetus,  Esp. 
,,        amanda,  Schn. 


areas,  Roth. 


5) 


argyrognomon,     Bergstr. 
var.  cegidion,  Meissn. 
argus,  L. 
avion,  L. 

astrarche,  Bergstr. 
baton,  Bergstr. 
hellargus,  Rott. 
eorydon,  Poda. 
cyllarus,  Rott. 
damon,  Schiff. 
escheri,  Hb. 
eumedon,  Esp. 
hylas,  Esp. 
icarus,  Rott. 
jolas,  0. 
melanops,  B. 
melissa,  Edw. 
minimum,  Fuessl. 
orion,  Pall. 
anna,  Edw. 
scepiolus,  Boisd. 
scudderi,  Edw. 
sebrus,  B. 


Arhopala  meander,  Boisd. 
Zizera  lysimon,  Huebn. 
Cyaniris  argiolus,  L. 

,,        pseudargiolus,    Bd.    and 
Lee. 

,,        puspa,  Horsf. 
Chilades  lajus,  Cram. 

,,         trochilus,  Fr. 
Lyccenesthes  emolvs,  Godt. 
Catochrysops  cnejus,  Fabr. 

,,  pandava,  Horsf. 

,,  patricia,  Trim. 

Polyommatus  bceticus,  L. 
Azanus  ubaldns,  Cram. 
Tarucus  theophrastus,  F. 
Lampides  culianus,  F. 

,,  telieanus,   Lang. 

Everes  comyntas,  Godt. 
Aphnceus  vvlcanas,  Fabr. 
Jalmenus  evagorus,  Don. 

,,         ictinus,  Hewits. 
Ogyris  genoveva,  Hewits. 
Gerydus  symethus,  Cram. 
Castalius  amanda,  DeNicev. 
Hypolyccena  phorbas,  Fabr. 
Phasis  aranda,  Wall. 

var.  mars,  Trim. 


All  we  know  about  most  of  these  caterpillars  is  that  they  live  iu 
symbiosis  with  the  ants  ;  but  the  respective  species  of  ant  is  known 
only  in  a  few  cases.  It  is,  therefore,  important  that  those  who 
collect  Lyccenid  larva;  should  not  neglect  to  observe  the  ants 
that  visit  them  and  the  way  in  which  they  behave  towards  the  caterpil- 
lars, and  finally  to  preserve  a  number  of  ants  in  alcohol  for  future 
identification.    "  Generally  it  is  not  necessary  to  seek  far  for  the  ants, 

1  The  list  is  compiled  from  the  "  Entomological  News,"   Oct.  1907,  p.  330,  and  from  notes 
sent  to  me  by  Mr.  Viehmeyer. 
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for  the  nest  is  often  to  be  found  under  the  feeding  plant.  Also  the 
digging  out  of  such  nests  often  offei's  a  proof  of  the  living  together  of 
caterpillars  and  ants.  In  the  whole  series  of  ^4r<:/?/.s-caterpillars  pu- 
pation seems  to  take  place  in  the  nest  of  their  visitors.  Perhaps  also 
many  species  hibernate  in  the  same  place.  Observations  on  this  point 
have  not  yet  been  published.  The  question  of  in  how  far  the  shelter 
ascribed  to  the  ants  really  exists  would  be  greatly  explained  by  such 
observations.  An  especial  attention  should  be  devoted  to  the  be- 
haviour of  the  ants  towards  those  butterflies  which  come  out  in  their 
nests.  No  observations  exist  on  the  behaviour  of  the  species  of  ants  to 
those  caterpillars  which  they  do  not  normally  visit  ;  thus  the  so- 
called  "  international  relations"  of  the  Lyccenid  caterpillars  should 
be  studied  in  order  to  verify  beyond  doubt  whether  the  friendship 
between  the  ants  and  the  caterpillars  is  limited  to  certain  kinds  only, 
or  whether,  as  in  the  plan-and  shield-lice,  it  has  a  more  international 
character.  So  far  any  hint  or  information  is  wanting  on  the  phylo- 
geny  of  the  myrmecophilous  organs,  as  well  as  an  anatomical  exami- 
nation of  these  or  a  chemical  examination  of  the  juice  which  comes 
from  them.  "1 

In  order  to  facilitate  the  detection  of  our  caterpillars  I  shall  add 
Trimen's  description  of  the  larva?  of  the  Lyc&nidce  :  "  They  are 
shaped  like  wood-lice  for  the  most  part,  are  extremely  sluggish,  and 
look  in  many  cases  more  like  a  coccus  or  some  vegetable  excrescence 
than  caterpillars.  Some  of  them  are  smooth,  many  clothed  with  a 
short  down,  some  with  fascicles  of  short  bristles  or  regularly  disposed 
tubercles,  and  a  few  hairy  generally.  Several  are  regularly  corru- 
gated dorsally,  and  others  prominently  humped  in  one  or  two  places." 
They  are  usually  coloured  like  the  leaves,  buds,  flowers,  and  seed- 
pods  on  which  they  feed,  and  are  for  other  reasons  not  easily  seen. 
Most  of  them  feed  on  the  young  leaves,  buds,  and  flowers  of  trees, 
bushes,  and  low-growing  plants  ;  three  genera  of  Indian  Lycamuhc 
{Lampides,  Virachola,  and  JJeudori.v)  feed  on  the  interior  of  fruits 
of  several  different  species  ;  lastly  some  feed  upon  the  seed-pods  of 
leguminous  plants  ;  these  latter  larvae  have  very  long  necks,  so  that 
they  can  reach  far  into  the  interior  of  the  pods  with  their  mouths 
and  thus  scoop  out  the  contents,  while  the  greater  portion  of  their 
body  remains  outside.     (DeNiceville.) 

1  Viehmeyer,  1.  c. 
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In  order  not  to  forget  the  practical  side  of  these  notes  I  venture  to 
ask  the  kind  help  of  the  members  in  the  matter.  Our  Society  will  be 
very  thankful  for  any  specimens  of  well-determined  caterpillars  of 
the  Lyccenidce,  either  blown  out  or  preserved  in  alcohol,  formalin, 
etc.,  and  for  ants  that  have  been  observed  in  company  with  caterpil- 
lars or  pupae.  Equally  welcome  are  observations  concerning  the 
relations  between  ants  and  caterpillars. 
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BIOLOGICAL  NOTES  ON  ORIENTAL   HEMIPTERA,  No.  1. 

BY 

J.  (!.  Kershaw  and  G.  W.  Kirkaldy.  * 
(With   a  Plate.) 

This,  the  first  of  a  proposed  series  of  biological  notes  on  Oriental  Hemiptera 
illustrates  the  metamorphoses  of  two  widely  distributed  forms,  viz.,  Dindymus 
sanguineus  and  Caenocoris  marginatus. 

1.     Dindymus  sanguineus  (Fabr.) 
PL  figs,  la — 5a  and  text  figs.  1 — 4. 

This  belongs  to  the  Family  Pyrrhocoridse,  and  is  distributed  from  India  and 
Ceylon  to  China.  The  examples  now  described  were  bred  up  from  eggs  taken 
in  Macao.  The  metamorphoses  of  Pyrrhocoris  apterus  and  of  some  species  of 
Dysdercus  are  partly  known,  but  not  of  any  species  of  Dindymus. 

A  pair  was  taken  in  cop.  on  February  16th,  1907,  in  the  evening  and 
remained  in  that  position  till  noon  of  March  2nd,  when  they  separated  and 
began  to  feed  on  house-flies.  The  female,  with  enormously  distended 
abdomen,  laid  a  batch  of  30-40  egg?  in  a  heap  on  the  floor  of  the  cage  (though 
fresh  vegetation  was  always  kept  in  it)  on  the  evening  of  March  5th. 

The  ova  are  elongate  oval,  without  a  special  cap,  very  pale  yellowish. 
(PI.  fig.  la).     They  hatched  on  March  30th. 

The  first  nymphal  instar  is  pale  orange  with  red  eyes  (fig.  2a)  ;  the  labium 
(rostrum)  on  the  first  day  reached  only  a  little  way  beyond  the  thorax.  A 
moult  occurred  on  April  4th  ;  the  second  instar  is  dark  orange -coloured,  with 
little  change  in  form.  The  third  instar  hatched  on  April  8th,  blood-red, 
shining,  head,  thorax,  &c.,  reddish  brown,  antennae  and  legs  brown.  The  fourth 
instar  hatched  April  13th,  and  is  very  similar  to  the  preceding,  but 
has  the  fourth  segment  of  the  antennae  whitish  at  the  base.  These  young 
nymphs  are  very  fond  of  Termites  and  suck  them  in  preference  to  anything 
else.  The  fifth  instar  hatched  on  April  28th  (PL  fig.  3a),  followed  by  the  sixth 
instar  on  May  7th;  but  there  was  little  change,  except  in  size.  The  seventh 
instar  hatched  on  May  14th,  followed  by  the  eighth  on  the  25th.  In  the  latter 
the  tegminal  pads  are  well  developed,  reddish,  as  also  the  pronotum  :  head  and 
abdomen  apically  blackish  ;  eyes  dark  red.  Abdomen  basally  greenish.  Pleu- 
rites  chequered  red  and  yellowish  (PL  fig.  4a). 

In  the  first  instar  the  odoriferous  orifices  are  very  minute,  orange  coloured. 
In  the  third  they  are  blackish  and  remain  so  till  the  last.  (The  nymphs  then 
died.) 

Such  a  large  number  of  moults  in  a  Heteropteron  is  unprecedented  and 
requires  wider  investigation.  For  the  present,  they  may  be  grouped  as 
follows  :  -  (*)  (fu).     An  Ethiopian    Cimicid,   Bathycoelia   thalassina.  has   been 

*  The  credit  for  the  major  part  of  this  paper  is  due  to  Mr.  Kershaw.  I  have  merely 
identified  the  material  and  arranged  the  letter  press,  occasionally  adding  a  few  details. 
-G.  W.  K. 
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reported   by    Schouteden     to   have    7    nymphal    instars, 
Insektenbiol.     II.  82—8,  figs.  1  —9  (1906)). 

I.     Orange  coloured         ...      Instars  1,     2 
II.     Blood -red         ...         ...     Instars  ?>—  7 

and 
III.     Blood-red  and  green...     Instar    8 
The  duration  of  the  metamorphoses  was  as  follows  :— 

Copulation,  February  16th  to  March  2nd        ...      13  to  1 

Interval,     March  2nd  to  5th     ... 

Ova  laid  March  ;">th,  hatched  30th 

Second  instar  hatched  April      4th 

Third 


{cf.   Zeitschr,  Wiss 


days 


Fourth 

Fifth 

Sixth 

Seventh 

Eighth 


May 


8  th 
13th 
28th 

7  th 
14th 
1 5th 


3 

25 
5 
4 
5 

15 
9 
7 

11 


98 


If  we  allow  10  days  for  the  eighth  (and  probably  last)  to  hatch  out  to  the 
adult  state,  and  2  days  for  complete  maturity,  that  gives  110  days,  from 
copulation  to  copulation,  or  say  100  days  for  a  complete  life-cycle. 

Neither  in  nymphal  nor  adult  states  has  Dindymus  any  appreciable  odour. 

The  adults  and  older  nymphs  seem  entirely  carnivorous,  feeding  on  other 
bugs,  thin-shelled  snails,  lepidopterous  larva?  and  pupae,  &c.  Mr.  Kershaw  has 
also  seen  an  adult,  with  its  sette  thrust  into  the  hard  ootheca  of  the  Mantid 
Hierodula  saussurei,W.  F.  Kirby.  In  feeding,  the  bug  often  sucks  without 
using  the  labium  at  all  !  In  this  case  the  bug  constantly  thrusts  the  seise  in 
and  out  of  the  body  of  its  prey. 

The  following  text  figure  illustrates  some  of  the  methods  of  using  the  labium 
while  feeding. : — 

Fig.  1.  Din- 
dymus  san- 
<j  u  i  ii  e  u  s 
sucking  a 
cockroach, 
seta?  wholly 
within  the 
labium. 

Fig.  2.  The 
same  at 
another 
time,  the 
labium 
acutely  an- 
gled, seta; 
partly  ex- 
posed. 


J.C.K. 


Fig. 


-j.  The 
same    with 


the  seta?  uncovered  between  the  angles  of  the  labium. 

4.     The  bug  using  the  seta?  without  the  guidance  of  the  labium. 


Fig. 


10 
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2.     Caenocoris  marginatus  (Thunberg.) 
PL  figs,  1—7. 

This  form  belongs  to  the  Myodochidee  (or  "  Lygaeidao  "  of  some  authors)  and 
has  much  the  same  geographical  distribution  as  the  Dindymus  and  is  also  with- 
out any  offensive  smell.  The  only  near  ally  of  which  the  metamorphoses  are 
fairly  known  is  the  American  Stalagmostethus  turcicus.  The  eggs  observed  were 
deposited    about   the    middle  of  December. 

The  period  from  hatching  to  maturity  was  fifty-three  days  ;  in  wet  seasons 
it  is  perhaps  much  less.     The  exact  number  of  moults  was  not  observed. 

The  ova  are  deposited  on  the  upper  side  of  a  leaf  in  a  semi-circular  batch  of 
about  twenty,  touching  one  another.  When  first  laid  they  are  pale  yellowish- 
red,  deepening  to  blood-red,  the  caps  white  (PI.  fig.  1-2)  the  entire  egg  usually 
splits  longitudinally,  though  sometimes  the  upper  part  of  the  shell  breaks  trans- 
versely some  distance  below  the  cap.  Nymphal  instars. — When  first  hatched  the 
nymphs  are  blood-red,  antennae  and  legs  brownish.  Abdomen  almost  globular 
in  section.  They  feed  on  vegetable  juices,  especially  Toxocarpus  wightianus, 
Hook,  and  Am.,  a  twiner  vary  common  in  South  China.  The  labium  reaches  to 
about  the  middle  of  the  abdomen,  gradually  lengthening  and  reaching  beyond 
the  apex  in  much  about  a  week.  The  bug  is  less  globular  in  section,  when 
about  one-fourth  of  an  inch  long,  the  legs  and  labium  being  black,  the  latter 
again  reaching  only  to  the  middle  of  the  abdomen  (PI.  fig.  3.)  When  about 
four  weeks  old,  the  tegminal  pads  are  reddish-brown  and  fairly  distinct 
(PI.  fig.  4-5).     At  five  weeks  they  are  black. 

To  facilitate  the  final  moult,  the  bug  hangs  from  a  twig,  and  occasionally 
brings  the  hind  legs  over  the  back,  scraping  them  down  the  tegmina  towards  the 
pearly  white  membrane  (fig.  6).  In  about  three  hours  after  this  moult  is 
accomplished  the  membrane  becomes  dark  smoky,  and  the  red  colour  of  the 
other  parts  darkens.     In  about    eight  hours  the  change  of  colour  is  complete 

(%.  n 

Explanation  of  Plate. 

Dindymus  sanguineus,  ova. 

First  nymphal  instar. 

Fifth  nymphal  instar. 

Eighth  nymphal  instar. 
Adult. 

Caenocoris  marginatus,  ova. 

The  same,  enlarged. 
...     First  (?)  nymphal  instar  (about  a  week  old). 

A  later  instar  (about  four  weeks  old). 

The  same  in  profile. 
...     Newly  emerged  adult. 
...     Adult  with  matured  colouring. 
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THE  FERNS  OF  THE  BOMBAY   PRESIDENCY. 

BY 

E,  Blatter,  S.J. 

It  is  strange  that  the  ferns,  though  being  distinguished  by  an 
infinite  variety  in  the  form  and  division  of  their  leaves  and  the  ele- 
gant beauty  of  their  whole  appearance,  received  so  little  attention  in 
the  Bombay  Presidency  on  the  part  of  botanists  as  well  as  of  ama- 
teurs. An  explanation  of  the  fact  may  be  found  in  the  circumstance 
that  just  near  the  centres  of  human  commerce  in  the  Presidency  the 
fern  vegetation  is  very  scanty  or  almost  ml.  Other  parts  with  a 
rich  growth  of  ferns  are  inaccessible  for  most  of  us  during  the  four 
rainy  months  of  the  year,  when  plant-life  is  at  its  best.  A  second 
reason  might  be  the  difficulty  that  is  generally  experienced  in  the 
identification  of  the  members  of  tin-;  class  of  plants.  The  conse- 
quence  is  that  the  botanical  literature  regarding  our  ferns  is  not  a 
rich  one.  Of  those  that  wrote  expressely  on  the  Flora  of  the  Presi- 
dency, Graham1  is  the  first  to  give  some  information  on  the  crypto- 
gamic  vegetation.  He  mentions  2;j  species  of  ferns  with  notes  as 
to  the  places  where  they  had  been  collected.  Dalzell  and  Gibson2  did 
not  add  anything  to  the  knowledge  of  the  cryptogams.  We  read  in 
the  preface  to  their  "  Bombay  Flora  "  :  "  The  Cryptogamic  portion 
of  the  catalogue  has,  in  order  to  meet  the  present  wants  of  our  readers, 
been  literally  transcribed  from  that  of  Mr.  Graham,  but  we  hope  on 
a  future  opportunity  to  be  ahle  to  present  it  to  the  public  in  a  more 
campact  and  enlarged  form."  Whether  their  hope  was  ever  realized 
I  am  not  able  to  say;  at  least  I  could  not  find  any  further  publication 
on  the  subject  by  either  of  the  two  botanists.  In  188G,  H.  M. 
Birdwood3  wrote  a  catalogue  of  the  Flora  of  Matheran  in  which  he 
enumerates  12  species  of  ferns  as  growing  in  that  place.  In  18S74, 
he  published  a  catalogue  of  the  Flora  of  Mahableshwar  and  Matheran, 
mentioning  14  species  as  occurring  in  both  places.    In  a  final  revision 

1  J.  Giaharn  :  Catalogue  of  the  Plants  growing  in  Bombay  and  its  Vicinity,  1839. 

-  A.  Dalzell  and  A.  Gibson  :    The  Bombay  Flora,  Bombay,  1861, 

'■'■  H.  M.  Birdwood  :  A  Catalogue  of  the  Flora  of  Matheran;  in  B.  N.  H.  Journal  Vol.  I, 
p.  203. 

1  H.  M.  Birdwood  :  A  Catalogue  of  the  Flora  of  Mahableshwar  and  Matheran  ;  in 
Journal.  B.  X.  H.  S.,  Vol.  II,  p.  107. 
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of  the  same  catalogue  in  1897  the  species  of  ferns  found  at 
Mahableswar  and  Matheran1  amount  to  32.  The  latest  and  at  the 
same  time  the  richest  contribution  towards  the  knowledcre  of  the 
fern-vegetation  of  the  Bombay  Presidency  is  contained  in  Vol.  V  of 
our  Journal,  where  T.  R.  M.  Macpherson2  gives  a  list  of  75  species 
gathered  in  North  Kanara.  Reference  is  sometimes  made  to  the 
Bombay-ferns  in  W.  Hooker's  "  Species  Filicum  "  and  "  Synopsis 
Filicum",  of  Smith's  "  Historia  Filicum,"  R.  H.  Beddome's  "Ferns 
of  Southern  India,"  "  The  Ferns  of  British  India,"  and  especially  in 
his  "  Handbook  to  the  Ferns  of  British  India,  Ceylon  and  the  Malay 
Peninsula,"  Here  I  must  not  forget  to  mention  Gray  who,  in  his 
treatise  on  the  "  Botany  of  the  Bombay  Presidency,"3  mentions 
about  50  species  of  Ferns. 

Of  the  species  enumerated  in  the  catalogue  I  was  able  to  verify  all, 
except  Nos.  108,  109,  and  110,  which  have  been  received  into  the 
list  on  the  authority  of  Gray.  Through  the  kindness  of  Mr.  Gammie 
I  had  access  to  the  Herbarium  of  the  Economic  Botanist  at  Kirkee. 
Most  of  its  specimens  belong  to  other  parts  of  the  Bombay  Presi- 
dency than  North  Kanara.  The  collections  of  the  B.  N.  H.  S.  cover  a 
greater  area.  Macpherson's  herbarium  supplements  that  at  Kirkee 
as  it  contains  exclusively  specimens  from  North  Kanara,  Another 
collection,  by  Woodrow,  consists  chiefly  of  species  gathered  at 
Mahableshwar,  Matheran,  and  in  the  Southern  Mahratta  Country. 
The  Herbarium  of  St.  Xavier's  College  contains  specimens  collected 
in  the  Konkan,  on  the  Ghats,  and  in  the  Poona  district. 

In  the  "  Note  ':  to  the  "  Flora  of  the  Presidency  of  Bombay  ' 
Cooke  says  :  "  A  difficulty  which  occurs  in  the  preparatian  of  a  local 
flora  is  the  want,  in  many  cases,  of  information  as  to  the  precise 
localities  in  which  specimens  have  been  collected.  The  older 
botanists,  Stocks,  Dalzell,  Law,  etc.,  who  collected  in  the  Presidency, 
rarely  furnished  more  definite  localities  than  Konkan,  Deccan,  Sind 
and  the  like."  I,  fu-  my  part,  have  no  reasons  to  make  the  same 
complaint.  Nearly  all  the  specimens  I  have  seen  are  well  ticketed, 
and  only  in  a  few  cases  1  had  to  be  satisfied  with  a  more  general  in- 

1   H.  M.  Birilrt'ood  :  A  Catalogue  of  the  Flora  of  Matubleshwar  and  llatheran;  in  Journal, 
B.  X.  H.S.,  Vcl.  X,  i».  .394. 

-    I'.  E.  M.  Macpherson  :  List  of  Ferns  gathered  in  Nor'.h  Kanara  ;  in  Journal,  B.  N.  H.  S 
Vol.  V,  375. 

W.  Gray.    The  Botany  of  the  Bombay  Presidency  ;  in  Bomb;iy  Gazetteer,  Vol.  XXV 
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formation  as  to  the  locality  of  a  species  The  material  that  was  at 
my  disposal  cannot,  of  course,  be  compared  with  that  of  the  great 
botanical  centres  of  Europe,  but  being  of  comparatively  recent 
origin  it  is  distinguished  just  by  that  advantage  which  is  very  often 
missino-  in  old  collections,  viz.,  accurate  data  as  to  the  habitat  of  the 

species. 

In  order  to  facilitate  the  ready  formation  of  a  general  idea  regard- 
ing the  plant-geographical  position  of  our  Fern-Flora  I  shall  add  to 
each  species  its  distribution  in  the  Indian  and  Extra-Indian  regions, 
as  o-iven  in  Beddome's  "  Handbook."  For  practical  reasons  I  shall 
follow  the  nomenclature  and  classification  as  laid  down  in  the  same 
work,  though  the  modern  treatment  of  the  subject  would  recom- 
mend a  good  many  changes. 

As  regards  the  Rhizocarpece  {Marsileacece  and  Salviniacece)  I  am 
not  able  to  give  any  reliable  information,  as  the  Herbaria  contain 
no  specimens  belonging  to  either  of  these  Orders.  Dalzell  and 
Gibson  mention  three  species  :  Marsilea  quadrifoliata,  Isoetes  cov<>- 
mandelina,  and  Salvinia  cucullata,  but  no  habitat  is  given.  I  can 
scarcely  believe  that  so  many  industrious  collectors  and  able 
botanists  that  visited  the  different  parts  of  the  Presidency  entirely 
overlooked  these  interesting  plants,  and  I  feel  sure  that  the  European 
Herbaria  are  able  to  supply  the  necessary  materials. 

FILICINE.E. 

I. — Gleicheniace^e. 

1.  Gleichenia  linearis  (Burm.)  N.  Kanara  :  above  ghats  :  Tyagli,  Yellapur, 
Bareh,  Idagoongi,  Nuji,  Sumkund,  Nilkund,  Sirsi,  Jog,  Hoolgeri,  Harshikuta  ; 
below  ghats  :  Herigooti,  Katgal,  Honswur,  Kasurgode,  Bhatkal,  Hebunkerri  ; 
perennial,  climbing  to  a  good  height  over  banks,  (Macpherson)  ;  Southern 
Mahratta  Country :  Castle  Rock  (Gammie)  ;  Konkan  (Gray). — Mountains  of 
Southern  India  and  Ceylon,  up  to  6,000  feet ;  Sikkim  ;  Bhotan  ;  Nepal  ; 
Kumaon  ;  Khasya,  etc.,  up  to  5,000  feet  ;  Malay  Peninsula. — Japan  ;  Tropical 
Australia  ;    America  ;  Polynesia. 

II. — POLYI'ODIACEiE. 

1. — Cyathece. 

2.  Cyathea  spinulosa,  (Wall.)  N.  Kanara  :  above  ghats :  Anmode,  Cooesi, 
Hoolgeri  ;  a  tall  tree  fern,  caudex  10-15  feet,  in  damp  shady  places,  (Macpher- 
son).— Wynaad  at  3,000  feet  ;  South  Kanara  ;  Coorg  ;  Jeypore  Hill  ;  Nepal ; 
Jaintea  Hills. 

3.  Alsophila  latebrosa,  (Hook  )  N.  Kanara  :  above  ghats  ;  a  lofty  tree  fern, 
(Macpherson). — Nilgiris  and  all  the  Western  mountains  of   the   Madias   Presi- 
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dency  and  the  Shevaroys,  up  to  7,000  feet  ;    Sikkim  :    Bhotan  ;  Khasya  3,500 — 
5,000  feet  ;  Mala}'  Peninsula  ;    Penang. 

4.  Ahophila  glabra,  (Hook.)  N.  Kanara:  above  ghats  :  Jog,  Bareh,  Idagoongi, 
Anmode,  Cooesi,  Kumbarwada,  Devimunni,  Sumkund,  Nilkund,  Sirsi,  Tyagli, 
Hoolgeri,  Munchekerri,  Harshikuta  ;  below  ghats  :  Katgal,  Yan.  A  tree  fern 
found  in  moist  shady  places,  (Macpherson). — Western  hills  of  the  Madras 
Presidency  up  to  4,000  feet  ;  North  Arcot  and  Cuddapa  Hills  ;  Jeypore  : 
Himalayas,  very  common  in  Sikkim,  Nepal,  etc. ;  Burma  and  Ceylon. 

2. — Dicksoniece. 

5.  Peranema  cyatkeoides  (Don.)  In  moist  shady  place?  at  Mahableshwar 
scarce,  (Gray).— Nepal  and  Bhotan,  6,000—10,000  feet  ;  Khasya,  4,500— 6, 000 
feet  ;  Anamallays,  6,000  feet. 

3.  — Hymenophyllfcc. 

6.  Hymenophyllurro  polyanthos,  (Sw.  )  S.  Mahratta  Country  :  Castle  Rock 
(Gammie). — Western  Ghats  of  the  Madras  Presidency  ;  Ceylon  :  Himalayas 
and  Khasya  mountains,  1,000 — 12,000  feet  ;  Burma. 

7.  Trichomanes  hurzii,  (Bedd.)  N.  Kanara :  above  ghats:  Godhulli,  Anshi 
ghat,  at  no  great  elevation.  Found  on  moist  trunks  of  trees  during  the  mon- 
soon, (Macpherson). — Malabar,  foot  of  the  Tambacherry  ghat  ;  Assam  ; 
Andaman  Islands. 

8.  Tricliomanes  intramarginale,  (Hook  &  Grev.)  N.  Kanara  :  above  ghats  : 
Devimunni.  On  moist  rocks  and  ground  in  shady  places  by  the  banks  of 
streams,  (Macpherson). — Malabar  plains,  foot  of  the  Bhagamandal  ghat  which 
descends  from  Coorg  ;  Ceylon,  in  the  Ambagamwa  district  ;  Sivagari  Hills 
(Tinnevelly  district). 

9.  Trichomaiips  bipicnctatum,  (Poir.)  Western  forests  of  the  Presidency, 
(Beddome). — Western  forests  of  the  Madras  Presidency,  up  to  8,000  feet  ; 
CSylon  ;  Himalayas  and  Khasya  hills,  up  to  6,000  feet. — Throughout  the  tropics 
of    the  whole  world. 

4. — Davalliece. 

10.  Leucostegia  immersa,  (Wall.)  Mahableshwar,  on  trees  and  banks, 
(Birdwood  and  Cooke).— Madras  Presidency  on  the  Western  mountains  ;  Coorg  ; 
Himalayas,  from  Mussorie  to  Bhotan,  3,000—6,000  feet  ;  Sikkim  ;  Khasya  ; 
Malay  Peninsula. — Java. 

11.  Leucostegia  pulchra,  (Don.)  Mahableshwar,  on  trees,  (Birdwood). 
Madras  Presidency  on  the  Western  mountains;  Ceylon,  Central  Provinces  3.000 — 
5,000  feet  ;  Himalayas  ;  Nepal  ;  Bhotan,  2,000—9,000  feet  ;  Khasya  ;  Moulmein. 

12.  Davallia  builata,  (Wall.)  Western  Ghats  of  the  Presidency,  (Beddome). 
— Western  Ghats  of  the  Madras  Presidency ;  Himalayas,  Nepal  to  Bhotan, 
2,000—6,000  feet  ;  Khasya  ;  Ceylon  ;  Burma  ;  Malay  Peninsula.— Japan  ;  South 
China  ;  Malay  Islands. 

13.  Microlepia  spelunccv,  (L.)  N.  Kanara  :  above  ghats  :  Jog  ;  below  ghats  : 
Yan.  Frond  found  at  Jog  7'-9"  long,  3'-3"  broad,  (Macpherson).— Western 
mountains  of    Madras    Presidency  ;    Ceylon  ;    Himalayas   from   Kumaon    east- 


FERNS  OF  THE  BO  JIB  AY  PRESIDENCY.  603 

wards  :  Khasya  ;  Chittagong  ;  Malay  Peninsula.— China  ;  Japan  ;  Malay  Islands  ■ 
Polynesia  ;  Tropical  America. 

14.  Microlepia  speluncce,  (L.)  var,  rhomboidea,  N.  Kanara,  (Macpherson). — 
Very  common  throughout  India  and  Ceylon. 

15.  Stenoloma  chinensis,  (Swartz.)  N.  Kanara:  above  ghats:  Sumkund. 
Tyagli,  Nilkund,  Hoolgeri,  Harshikuta.  (Macpherson). — Madras  Presidency. 
Western  mountains.  3,000 — 6,000  feet;  Himalayas,  Kumaon  to  Bhotan;  Khasya: 
Ceylon  ;  Malay  Peninsula. — China,  Japan,  Polynesia,  East  African  Islands. 

5. — Lindsay  ecp. 

16.  Schizoloma  lobata,  (Poir.)  North  Kanara  :  above  ghats  :  Jog,  (Macpher- 
son).— Malabar  and  Travancore  mountains;  Ceylon.— Queensland  ;  Polynesian 
Islands. 

17.  Schizoloma  ensifolia,  (Swartz.)  N.  Kanara:  above  ghats:  Idagoongi, 
Nuji,  Anshi,  Devimunni,  Sumkund,  Nilkund,  Hoolgeri  ;  below  ghats  :  Herigooti. 
Katgal,  Honawur,  Kasurgode,  Bhatkal,  (Macpherson)  . — Deccan  :  Maha- 
bleshwar,  vBirdwood). — Western  mountains  of  Madras  :  Ceylon  ;  Himalayas. 
Sikkim  to  Muneypore  and  Chittagong  up  to  4,000  feet  ;  Burma.— North 
Australia,  Tropical  Africa  ;  East  African  Islands  ;  Polynesia. 

18.  Schizoloma  heterophylla  ,  (Dry.)  North  Kanara  :  Very  common  above 
and  below  ghats.  Fronds  occasionally  tripinnatifid.  Specimen  found  at  Sirsi 
tripinnate  as  in  Lindsaya  heterophylla  (  Macpherson  ).• — Malabar  mountains, 
Travancore  ;  Ceylon  ;  Malay  Peninsula. — Mauritius  ;  Hong-kong  ;  Malay 
Islands. 

6. — Pteridece. 

19.  Adiantum  luuulatum,  (Burm.)  North  Kanara  :  Common  above  and 
below  ghats  during  the  rains,  dying  down  shortly  after,  (Macpherson)  ;  Goa 
territory,  pretty  common,  (Dalgado)  ;  Deccan  :  Mahableshwar,  (Birdwood.) 
Lonavli,  (Gammie)  ;  Khaudala,  (Blatter)  ;  Konkan  :  Matheran,  (Birdwood.) 
Throughout  Northern  India  ir>  moist  places  ;  South  India :  general  on  the 
western  side  in  the  plains  and  lower  slopes  of  the  hills  ;  Ceylon  ;  Burma/ — In 
the  tropics  of  nearly  the  whole  world. 

20.  Adiantum  cnpillus  veneris  ,  (L.)  Deccan  :  Panchgani,  on  wet  rocks, 
(Birdwood)  ;  under  sheltered  banks  near  water-courses  in  the  Deccan, 
Khandesh,  Gujarat,  Skid,  (Gray). — Madras  Presidency,  west  side,  common  on 
banks  of  rivers  in  the  plains,  and  up  to  5,000  feet;  Ceylon;  North  India. — 
Europe  ;  Africa  ;  America  ;    Australia. 

21.  Adiantum  caudatum,  (L.)  Southern  parts  of  the  Presidency  in  the 
higher  ghats,  (Gray). — Throughout  India,  Ceylon  and  the  Malay  Peninsula,  in 
the  plains  and  on  lower  slopes  of  the  hills.— South  China;  Malay  Islands  :  Java: 
Mauritius  ;    Tropical    Africa  ,    Cape  Verde  Islands. 

22.  Adiantum  eethiopicum,  (L.  )  N.  Kanara :  above  ghats :  Supa,  rare 
(Macpherson). — Nilgiri  and  Pulney  mountains  at  the  higher  elevations  : 
Ceylon.  —Australia  :  New  Zealand  ;  America  ;  Africa  ;  East  African  Islands. 
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23.  Cheilanlhes  farinosa,  (Kaulf.)  N.  Kanara  :  above  ghats :  Nidgod, 
dying  down  shortly  after  the  rains,  (Macpherson)  :  Deccan  :  Mahableshwar, 
Panchgani,  (Bird wood)  ;  Sakar  Pathar,  Purandhar  Fort  (Cooke);  Lonavli 
(Gammie)  ;  Khandala  (Blatter)  ;  Konkan  :  Matheran  (Birdwood).  The 
Copper-fern  variety  at  Pertabgarh. 

24.  Clicilanthes  tenuifol'ui,  (Sw.)  North  Kanara.  Common  everywhere 
during  the  rains,  dying  down  shortly  after,  (Macpherson)  :  Deccan  :  dry 
localities,  (Gray)  ;  Londa  on  clay  banks  (  Woodrow.  )— Madras  Presidency, 
common  in  the  plains  and  on  low  hills  up  to  4,000  feet;  Bengal;  Assam: 
Chittagong  ;  Dacca  :  Chota  Nagpur  ;  Khasya  up  to  3,500  feet  ;  Sikkim  ;  Malay 
Peninsula. — China  ;  Australia  ;  New  Zealand  ;  Polynesia  ;  Uruguay  :  Malay 
Islands. 

25.  Pteris  longifolia  (L.)  N.  Kanara  :  above  ghats  :  Supa,  Arbail  ghat, 
Anshi  ;  below  ghats  :  Yan,  (Macpherson)  :  Southern  Mahratta  Country  : 
Castle  Rock,  (Woodrow)  ;  Konkan  :  below  Mahableshwar,  (Birdwood). — 
Madras  Presidency  ;  Bsngal,  in  the  plains  and  up  to  5,000  feet  ;  Ceylon  : 
Burma. — Widely  distributed  over  bhe  whole  world. 

26.  Pteris  pelluckla,  (Presl.)  N.  Kanara  :  very  common  everywhere  ;  a 
variety  with  broad  white  bands  down  the  centre  of  the  pinnae  is  found  on  the 
Anshi  and  Nilkuud  ghats,  (Macpherson)  ;  Southern  Mahratta  Country  :  Castle 
Rock,  (Woodrow)  ;  Deccan  :  Mahableshwar,  (Birdwood).— Western  forests  of 
Madras  Presidency  ;  plains  and  hills  of  Bengal  up  to  3,000  feet  elevation. — 
Malay  Islands  ;  Guinea  Coast. 

27.  Pteris  quadriaurita,  (Retz.)  N.  Kanara  :  below  ghats,  common  above 
ghats,  (Macpherson).  Southern  Mahratta  Country  :  Castle  Rock,  (Woodrow). 
Amboli  Ghat.  Deccan  :  Mahableshwar,  (Birdwood)  ;  Konkan  :  Danoli, 
(Woodrow),  Matheran;  (Birdwood). — Throughout  India,  Ceylon,  and  the  Malay 
Peninsula,  from  the  plains  up  to  8,000  feet. — All  round  the  world  throughout  the 
tropics  and  a  little  beyond  them. 

28.  Pteris  quadriaurita,  (Retz.j  var.  setigera,  N.  Kanara,  (  Macpherson). — 
Coorg  and  Malabar. 

29.  Pteris  aquilina,  (L.)  N.  Kanara  :  common  on  the  crest  of  the  ghats  in 
dry  places,  (Macpherson),  Deccan  :  Mahableshwar  (Birdwood),  Panchgani, 
Sakar  Pathar,  (Woodrow),  Khandala  (Cooke)  ;  Konkan  :  Matheran,  (Bird- 
wood). — Throughout  India,  Ceylon,  and  the  Malay  Peninsula  on  the  moun- 
tains, 2,000 — 8,000  feet. — Throughout  the  whole  world,  except  the  Arctic  zones 
and  temperate  South  America. 

30.  Campteria  biaurita,  (L.)  North  Kanara :  above  ghats :  Jog,  Supa 
Jugelpet,  Anmode,  Kumbarwada,  Anshi,  Devimunni,  Idagoongi,  (Macpherson). 
Mahableshwar,  (Birdwood).  Panchgani,  (Cooke). — Madras  Presidency,  west- 
ern parts  up  to  6,000  feet  ;  Northern  India  from  the  plains  up  to  6,000  feet  ; 
Ceylon  ;  Malay  Peninsula. — Malay  Islands  ;  China  ,  Australia  ;  tropical  Africa. 

31.  Ceratopteris  thalictroides,  (L.)  North  Kanara :  below  and  above  ghats, 
common  in  tanks  and  streams,  in  swampy   ground  and   even   rice   fields   in  the 
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rains  ;  a  perennial  in  favourable  situations,  (Macpherson).  Londa,  (Woodrow). — 
Throughout  India,  Ceylon,  and  the  Malay  Peninsula  up  to  3,000  feet 
elevation. — In  the  tropics  of  the  whole  world, 

7. — BlechnecE. 

32.  Blechnum  orientale,  (L.)  N.  Kanara  :  very  common  above  and  below 
ghats,  (Macpherson).  Southern  Mahratta  Country :  Castle  Rock  (Cooke). 
Deccan  :  Mahableshwar,  (Birdwood).  Konkan,  (Gray). — Throughout  India, 
Ceylon,  and  the  Malay  Peninsula. — Malay  Islands  ;  China  ;  Polynesia  ; 
Australia. 

5. — Aspleniece. 

33.  Thamnopteris  nidus,  (L.)  var.  phyllitidis,  (Don.)  N.  Kanara :  above 
ghats :  Jog,  Kansar,  Nilkund,  Tyagli.  Growing  on  trees,  (Macpherson).— 
Western  forests  of  the  Madras  Presidency,  very  common  ;  Himalayas  ;  Khasya  ; 
Malay  Peninsula.— Java  ;  Luzon  ;  Samar. 

34.  Asplenium  lunulatitm,  (Sw.)  N.  Kanara  :  above  ghats  :  Nilkund  (Mac- 
pherson).— Nilgiris  ;  Anamallays. 

35.  Asplenium  lunulutum,  (Sw.)  var.  trapeziforme.  (Roxb.)  Mahableshwar 
(Birdwood)  ;  Panchgani  (Woodrow). —Nilgiris  ,  Anamallays. 

36.  Asplenium  falcatum,  (Lam.)  N.  Kanara  :  above  ghats  :  Yekambi  (Mac- 
pherson) ;  Savantvadi  (Dalgado)  ;  Mahableshwar  (Birdwood). — Madras  Pre- 
sidency, Western  mountains  ;  Ceylon  ;  Malay  Peninsula  ;  Soonderbun  ;  Koolns 
in  Jessore. — Australia  ;  S.  Africa  and  its  islands  ;  Polynesia. 

37.  Asplenium  macrophyllum.  (Swartz.)  N.  Kanara  ^Macpherson). — Madras 
Presidency,  Western  mountains  ;  Ceylon  ;  Malay  Peninsula. — Australia  ;  S. 
Africa  ;  Polynesia. 

38.  Asplenium  unilaterale,  (Lam.)  Panchgani  (Birdwood). — Madras  Pre- 
sidency, in  all  the  Western  forests  up  to  5,000  feet.  Himalayas  from  Chamba  to 
Bhotan,  1,000—5,000  feet  ;  eastward  of  Nepal  ;  Chittagong  ;  Ceylon  ;  Malay 
Peninsula. — Malay  Islands  ;  Polynesia  ;  Japan  ;  Tropical  Africa. 

39.  Asplenium  unilaterale,  (Lam.)  var.  rivale,  (Bedd.)  N.  Kanara  :  above 
ghats  :  Nilkund,  Yan,  Malimani,  (Macpherson). — Pulney  Hills  and  Anamallays, 
only  in  river  beds. 

40.  Asplenium  unilaterale,  (Lam.)  var.  udum  (Atkinson).  N.  Kanara : 
above  ghats:  Anmode  ;  Cooesi,  (Macpherson). — Himalayas;  Dalhousie, 5,500 
feet  elevation  ;  pendant  from  dripping  rocks. 

41.  Asplenium  laciniatum,  (Don.)  N.  Kanara  :  above  ghats  :  Anshi,  Yekambi, 
(Macpherson);  Mahableshwar  and  Matheran,  (Birdwood), — Madras  Presi- 
dency, all  the  Western  mountains,  3,000— 8,000  feet;  Himalayas,  Gurwhal  to 
Bhotan  ;  Khasya  ;  Ceylon. — Japan. 

42.  Athyrium  holienaclcerianum,  (Kze.)  N.  Kanara :  above  ghats,  below 
ghats  common  during  the  rains,  (Macpherson),  Sind  (Beddome). — Madras  Pre- 
sidency in  the  Western  forests,  from  the  plains  up  to  4,000  feet  ;  Ceylon. 

43.  Athyrium  nacrocarpum,  (Blume.)  N.  Kanara  :  above  ghats.  (Macpher- 
son).— South  India,  very  common  on   the  Western  mountains,  above  3,000  feet ; 
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Ceylon  ;   Himalayas,  Gurwhal  to  Bhotan,  2,000—9,000   feet  ;  Khasya  ;  Burma  ; 
Malay  Peninsula. — Malay  Islands  ;  China  ;  Japan. 

44.  Athyrium  gymnogrammoldes  (Kl.)  Mahableshwar  (Birdwood).  —Ceylon  • 
Central  Provinces,  5,000—6,000  feet. 

45.  Athyrium  filix-fcemina,  (Bernh.)  var.  pectinata,  (Wail.)  Mahablesh- 
war (Birdwood) ;  Sind  (Beddome).— Himalayas,  Sikkim  to  Gurwhal,  2,000— 
5,000  feet  ;  Parasnath,  4,000 — 5,000  feet  ;  mountains  of  the  Godavary  and 
Central  India  ;  Mount  Abu. 

46.  Athyrium  filix-fcemina,  (Bernh.)  var.  flabellulata,  (Clarke).  Mahablesh- 
war (Birdwood). — Sikkim,  13,000  feet  ;  Yakla  ;  Jongri. 

47.  Athyrium  falcatum,  (Bedd.)  Mahableshwar  (Beddome). — South  India, 
Anamallay  Hills,  dry  grassy  places  5,000  feet  ;  Myhenda  Hill  near  Berhampore, 
4,500  feet  ;  Parasnath,  4,000  feet, 

48.  Diplazium  asperum,  (Bl.)  N.  Kanara  :  above  ghats  :  Supa,  Sirsi,  Tyagli 
Jog,  (Macpherson), — Madras  Presidency,  throughout  the  Western  forests,  from 
no  elevation  up  to  3,000  feet  ;  Cuddapa  forests  ;  Sikkim  ;  banks  of  the  Teesta. — 
Java. 

49.  Diplazium  latifoUum,  (Don.)  N.  Kanara :  above  ghats :  Tyagli, 
Hoolgeri,  (Macpherson).— Madras  Presidency,  in  all  the  Western  forests  ;  North 
India,  throughout  the  Himalayas  and  Khasya  Hills  ;  Ceylon  ;  Malay  Peninsula. 
— Australia  ;  China  ;  Philippines. 

50.  Anisogonium  esculentum,  (Presl.)  N.  Kanara  :  Above  ghats  :  Jog,  Kygu- 
ghat,  Barch.  Idagoongi,  Supa,  Chandwadi,  Anmode,  Cooesi,  Devimunni,  Sum- 
kund,  Tyagli  ;  below  ghats  :  Kadra,  Katgal  :  growing  on  the  banks  of  streams, 
(Macpherson)  ;  Mahableshwar  (Birdwood  and  Cooke  ).■ — South  India,  common  in 
the  plains  on  the  Western  side  and  up  to  3,000  feet  ;  Bengal  Plains  :  Ceylon  ; 
Malay  Peninsula. — China  :  Formosa  ;  Malay  Islands. 

51.  Allantodia  javanica,  (Bl.)  Kanara  :  in  moist  places  along  the  ghats, 
(Gray).— Nepal  and  Bhotan,  4,000—7,000  feet  ;  Khasya,  Mikir  Hills  :  Ceylon.— 
Java  :  Samoa. 

52.  Actinopteris  dichotoma,  (Forsk.)  Deccan :  Khandala  ghat  on  Maha- 
bleshwar road,  (Birdwood)  ;  Kartraj  ghat  near  Poona,  Parvati  Hills,  (Blatter)  ; 
Patas,  Chakan,  Purandbar  Fort,  Shivapur  to  Nasrapa,  (Cooke),  Generally  on 
rocks  and  old  walls.— Throughout  India,  especially  the  Peninsula  below  3,000 
feet  ;  Ceylon. — North  Africa  ;  Mascareen  Islands  ;  Persia  ;  Cabul. 

9.     Aspidiecz. 

53.  Mesochlcena  polycarpa,  (Bl.)  N.  Kanara  :  below  ghats  (Macpherson). — 
Malay  Peninsula. — Malay  Islands. 

54.  Polystichum  auriculatum,  (L.)  Ghats  of  the  Southern  Presidency, 
(Gray).— Throughout  India  and  Ceylon. — Formosa. 

55.  Polystichum  aculeatum,  (Sw.)  Ghats  of  the  Southern  Presidency,  (Gray).- — 
Throughout  India  on  the  mountains. — -Throughout  the  whole  world. 

56.  Aspidium  subtriphyllum,  (Hook.)  N.  Kanara:  above  ghats  :  Malimani, 
(Macpherson). — Ceylon  ;  Malay  Peninsula. 
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57.  Aspidium  polymorphum,  (Wall.)  X.  Kanara  :  above  ghats  :  Malimani, 
Jog,  Anmode,  Cooesi,  Supa,  Nilkuud,  Sirsi,  Tyagli,  (Macpherson),  Deccau  : 
Mahableshwar,  (Birdwood)  ;  along  the  higher  ghats,  (Gray).— Madras  Presidency, 
western  forests  up  to  4,000  feet  ;  Northern  India  from  Gurwhal  to  Mishmee 
and  Ghittagong  ;  Burma  ;   Ceylon. — Malay  Islands  ;  Philippines  ;  Fernando  Po 

58.  Aspidium  cicutarium,  (Sw.)  N.  Kanara :  common  below  ghats,  very 
common  above  ghats,  (Macpherson).  Southern  Mahratta  Country  :  Castle  Rock, 
(Gammie)  ;  Decoan  :  Mahableshwar,  (Birdwood),  in  the  shady  ghat  jungles. 
(Gray),  Khandala,  (Blatter)  ;  Konkan  :  Matheran,  (Birdwood).  Throughout 
India,  from  the  plains  up  to  5,000  feet. — In  the  tropics  throughout  the  world. 

59.  Aspidium  multicaudatum,  (Wall.)  N.  Kanara  :  above  ghats  ;  Nilkund, 
(Macpherson). — Khasya  Hills,  south  side  up  to  1,000  feet  elevation  ;  Burma  ; 
Anamallay  forests  ? 

60.  Pleocnema  membranifolia,  (Presl.)  N.  Kanara  :  above  ghats  :  Nilkund, 
Sirsi,  Tyagli,  Jog,  Hoolgeri ;  below  ghats  :  Katgal,  Hebunkerri,  Yan,  (Macpher- 
son).— East  Bengal  Plains,  extending  into  As'sam,  Cachar,  and  Chittagong  ; 
Khasya  and  Sikkim  Hills  up  to  3,000  feet  elevation  ;  Burma  ;  Malay  Peninsula. 

61.  Lastrea  calcarata,  (Bl.)  var.  c'diata,  (Wall.)  N.  Kanara  :  above 
ghats :  Anmode,  Cooesi  ;  growing  on  moist  rocks  and  by  the  banks  of  streams, 
(Macpherson). — Southern  India,  very  common  in  all  the  Western  forests  , 
Ceylon  ;  Khasya  ;  Himalayas  ;  Burma. 

62.  Lastrea  sj/rmatica,  (Willd.)  N.  Kanara  :  above  ghats:  Anmode,  (Macpher- 
son). South  India,  not  common  ;  Carcoor  ghat,  2,000—2,500  feet  ;  Anamallays 
and  Travancore  Hills  ;  Ceylon  ;  forests  of  the  Central  Provinces.  North  India, 
Sikkim,  Assam,  Khasya  ;  Burma  ;  Malay  Peninsula. — Philippines. 

63.  Lastrea  fili.c-mas,  (L.)  var.  ehnigata,  (Hook,  and  Grev.)  Deccan  :  Maha- 
bleshwar (Birdwood  and  Cooke).  Southern  India,  on  the  Western  mountains, 
4,000—6,000  feet;  Ceylon  ;  Himalayas  and  Khasya,  5.000  -9,000  feet. 

64.  Lastrea  filix-mas,  (L.)  var.  coclileata,  fDon.)  N,  Kanara  :  Anshi  ghat, 
(Macpherson)  ;  Deccan  :  Mahableshwar,  (Birdwood  and  Cooke).— Southern 
India,  Western  mountains  2,000—4,000  feet  ;  North  India  up  to  4,000  feet  ; 
Malay  Peninsula. 

65.  Lastrea  disseeta,  (Forsk.)  N.  Kanara  :  Bilgi,  near  Menshi,  (Macpherson). 
— Madras  Presidency,  Western  mountains,  common  up  to  about  5,000  feet  , 
North  Arcot  and  Vizagapatam  Hills  ;  Ceylon,  up  to  5,000  feet  ;  Burma. — Malay 
Islands  ;  Polynesia. 

66.  Lastrea  tenericaulis,  (Wall/)  N.  Kanara,  (Macpherson). — South  India, 
on  the  Western  mountains,  2,000—3,000  feet  ;  Ceylon,  1,500—3,000  feet ; 
North  India,  Himalayas  from  no  great  elevation  up  to  4,000  feet  ;  Malay 
Peninsula.— China  ;  Australia  ;  Polynesia. 

67.  Lastrea  crenata,  (Farsk.)  Western  Ghats,  (Woodrow).— South  India, 
on  the  Anamallays,  Peringoonda  Hill,  5,000  feet ;  Ceylon  ;  Himalayas  from 
Gurwhal  to  Bhotan,  2,000—7,000  feet;  Khasya,  2,000—4,500  feet;  Chota 
Nagpur,  2,000—3,000  feet ;  Malay  Peninsula.— South  China  ;  Mauritius  ; 
tropical  Africa. 
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68.  Lastrea  odontoloma,  (Moore.)  Mahableshwar  :  at  Kate's  Point  and  along 
the  crest  of  the  hill  on  the  way  to  Panchgani,  (Birdwood). — Himalayas,  Chamba 
to  Bhotan,  11,000—16,000  feet  elevation. 

69.  Lastrea  sjxirsa,  (Don.)  Mahableshwar :  on  the  Yenna  near  the  falls, 
(Birdwood). — South  India,  on  all  the  Western  mountains  and  on  the  hills  on 
the  East  side  ;  Ceylon  ;  Himalayas  and  Khasya,  2,000 — 6,000  feet  ;  Burma  ; 
Malay  Peninsula. — Malay  Islands  ;  China  ;  Mauritius. 

70.  Nephrodium  «nifem,(L.)  N.  Kanara  :  above  ghats:  Anmode,  Samzode, 
Sirsi  ;  below  ghats :  Katpal,  Hebunderri  ;  growing  in  swampy  places  and 
tanks,  (Macpherson).— Throughout  the  Indian  region  in  swampy  places. — 
Tropical  Asia,  Africa,  Australia  and  America. 

71.  Nephrodium  pteroides,  (Retz.)  N.  Kanara  :  above  ghats  :  Kumbarwada. 
Anshi,  Nilkund,  Sirsi,  Ekambi,  Munch ekerri,  Tyagli ;  below  ghats :  Katgal, 
Growing  in  dry  shady  places  in  evergreen  jungle,  (Macpherson). — Madras  Pre- 
sidency, Western  mountains,  2,000 — 4,000  feet  ;  Ceylon,  up  to  3,000  feet  ; 
Burma. — Philippines. 

72.  Nephrodium  externum,  (Bl.)  N.  Kanara  :  above  ghats  :  Sirsi,  Munche- 
kerri.  Growing  in  swampy  places  (Macpherson). — South  India,  Tinnevelly 
Hills  ;  Ceylon  ;  Central  Provinces,  3,000 — 4,000  feet  ;  Burma  ;  Penang  ;  Malay 
Peninsula.— Malay  Islands. 

73.  Nephrodium  pennigerum,  (Bl.)  N.  Kanara:  above  ghats:  Tyagli,  Jog; 
below  ghats  :  Yan,  Mankibde  (Macpherson).— South  India,  in  all  the  Western 
mountain  forests  ;  Ceylon,  Central  Provinces,  2,000 — 4,000  feet ;  East  Bengal, 
from  Mishmee  to  Chittagong,  at  no  great  elevation  ;  Malay  Peninsula. — Malay 
Islands  ;  Tropical  Africa. 

74.  Nephrodium  molle,  (Desv.)  N.  Kanara  :  below  ghats  ;  common  above 
ghats,  (Macpherson). — Castle  Rock  (Woodrow).  Mahableshwar,  (Birdwood). 
— Throughout  the  Indian  region  from  the  plains  up  to  6,000  feet. — All  over 
the  world  in  tropical  and  sub-tropical  regions. 

75.  Nephrodium  crinipes,  (Hook.)  North  Kanara  :  above  ghats  :  Jog  :  below 
ghats  :  Katgal.  Growing  in  swampy  places  (Macpherson). — Malacca  ,  North- 
East  Bengal,  up  to  1,500  feet,  from  Nepal  to  Assam  and  Chittagong. 

76.  Nephrodium  truncal  urn,  (Presl.)  N.  Kanara  :  above  and  below  ghats 
(Macpherson). — South  India,  Tinnevelly  and  Travancore  Hills  ;  Ceylon  ;  Central 
Provinces,  2,000 — 5,000  feet  ;  Cachar  and  Chittagong  Hdls  at  no  elevation '; 
Malay  Peninsula.— Malay  Islands  ;  North  Australia  ;  Polynesia. 

77.  Nephrolepis  cordifolia,  (L.)  North  Kanara :  above  ghats :  Ekambi. 
Perennial  ;  specimens  found  growing  on  the  top  of  Caryota  urens,  Willd. 
(Macpherson.)  Mahableshwar  on  trees,  (Birdwood).  Panchgani.  (Woodrow). — 
Throughout  India  up  to  5,000  feet. — Japan  ;  New  Zealand  ;  tropics  of  the  whole 
world. 

78.  Nephrolepis  exaltata,  (L.)  N.  Kanara :  above  ghats  :  Jog,  Kyga  ghat, 
Sumkund,  Sirsi,  Tyagli,  Hoolgeii  ;  below  ghats  :  Honawur,  Kasurgode.  Speci- 
men  found]  at  Kasuvgode  nearly   6   feet   long,   (Macpherson).— South   India, 
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mountain  forests  of  the  Eastern  and  Western  sides  ;  East  Bengal  from  Assam 
to  Chittagong,  up  to  1 ,000  feet  ;  Ceylon  ;  Malay  Peninsula. — In  the  tropics  of 
nearly  the  whole  world. 

79.  Nephrolepis  acuta,  (Presl.)  N.  Kanara  :  above  ghats  :  Supa  ;  pendent 
from  dripping  rocks,  (Macpherson).' — South  India,  on  the  North  Arcot  Hill 
at  no  great  elevation  ;  Ceylon  ;  North  India,  Chittagong  Hills  up  to  1,000 
feet. — Tropical  Africa. 

80.  Nejjhi-olepis  ramosa,  (Beauv.)  N.  Kanara  :  below  ghats  :  Karwar,  Anshi 
ghat  at  no  elevation.  Annual,  dying  down  after  the  rain's,  (Macpherson). — 
Ceylon,  Central  Provinces,  2,000 — 5,000  feet,  climbing  on  trees  :  Malay  Penin- 
sula.— Tropical  Africa  ;  Philippines  ;  Australia  ;  Fiji. 

10.     Polypodiea. 

81.  Phegopteris  ornata,  (Wall.)  North  Kanara  :  above  ghats,  (Macpherson). 
— South  India,  Carcoor  ghat,  Malabar  and  elsewhere  along  the  Western  ghats  ; 
Himalayas,  from  Kumaon  to  Bhotan,  in  tropical  valleys  up  to  2,000  feet  ; 
Chittagong  Hilts,  500  feet  ;    Malay  Peninsula.— North  Australia  ;  Polynesia. 

82.  Goniopteris  prolifera  (Roxb.)  N.  Kanara :  above  ghats :  Jog,  Birchi 
Supa,  Aumode  ;  below  ghats  :  Kadra.  Growing  in  the  beds  of  rivers,  (Mac- 
pherson).— Konkan  (Gray). — Throughout  the  Indian  region  in  the  plains  or  low 
down  in  the  liills. — North  Australia  ;  Tropical  and  South  Africa  and  its  islands  ; 
Philippines  ;  New  Caledonia  :  South  China. 

83.  Niphobolus  adnascens  (Sw.)  N.  Kanara  :  below  ghats  and  above  ghats, 
common  on  trees  and  rocks,  (Macpherson)  ;  Konkan  jungles  (Gray)  ;  Goa  and 
Sawantvadi  (Dalgado). — Throughout  India  from  the  plains  up  to  4,500  feet  ; 
Ceylon  ;  Malay  Peninsula. — China  ;  Fiji  ;  Mascareen  Islands  ;  Cameroon 
Mountains. 

84.  Drynaria  quercifolia,  (L.)  N.  Kanara  :  above  and  below  ghats.  Common 
during  the  rains  on  trees  and  rocks,  (Macpherson).  Goa  and  Sawantwadi 
(Dalgado)  ;  Konkan  on  trees,  (Gray)  ;  Matheran,  (Birdwood) :  Deccan  ;  Maha- 
bleshwar,  (Birdwood). — Throughout  the  Indian  region  in  the  plains  or  low 
down  on  the  mountains. 

85.  Pleopeltis  linearis,  (Thunb.)   N.   Kanara :   above    ghats,   (Macpherson). 
Southern    Mahratta    Country  :    Castle    Rock,    (Woodrow).   Konkan    jungles 
(Gray).     Deccan  :  Mahableshwar  (Birdwood).— Himalays,  1,000—10,000  feet 
Khasya  ;  throughout  South  India  ;. Ceylon  ;  Malay  Peninsula.— Malay  Islands 
China  ;  Japan  ;  Central  and  South  Africa  and  its  Islands. 

86.  Pleopeltis  simplex,  (Sw.)  N.  Kanara  :  above  ghats,  (Macpherson). — 
Himalayas. 

87-  Pleopeltis  lanceolaia,  (L.)  N.  Kanara  :  Yan,  (Macpherson),  — Nilgiris  and 
higher  mountains  on  the  west  side  of  the  Madras  Presidency  ;  Assam  ; 
Ceylon,  Ambawalla  estate, — Tropical  America  ;  West  Indies  ;  South  Africa  and 
its  Islands  ;  St.  Helena  ;  Sandwich  Islands. 

88.  Pleopeltis  memhranaeea,  (Don.)  N.  Kanara:  Godhullie,  (Macpherson). 
Konkan     jungles,     (Gray).     Deccan:    Mahableshwar.    (Birdwood);    Lonavli, 
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(Woodrow)  ;  Khandala,  (Cooke). — Himalayas,  from  Gurwhal  to  Bhotan,  3,000 
—8,000  feet  ;  Khasya,  2,000—5,000  feet  ;  Chota  Nagpur,  Parasnath  ;  South 
India,  mountains  on  both  sides  of  the  Madras  Presidency,  2,000 — 5,000  feet  ; 
Ceylon. 

89.  Pleopeltis  punctata,  (L.)  N.  Kanara  :  above  ghats :  Tyagli,  Kansur, 
(Macpherson). — South  India,  Western  mountains  up  to  3,000  feet  ;  Ceylon  ; 
North  India,  in  the  Bengal  plains  and  up  to  3,000  feet  ;  Malay  Peninsula. — 
China  ;  Malay  Islands  ;  North  Australia  ;  Polynesia  ;  Southern  and  Central 
Africa  and  its  Islands. 

11.  Grammitidece. 

90.  Gymnogramme  leptophylla,  (Desv.)  Deccan :  Mahableshwar,  Sattara 
Fort  walls,  (Beddome). — Western  ghats  of  the  Peninsula  of  India,  Ootaca- 
mund.— Europe  ;  the  Azores  ;  Madeira  ;  Canaries  ;  Africa  ;  Persia  ;  Australia  ; 
New  Zealand  ;  South  America. 

91.  '  Vitiaria  elongata,  (Sw.)  N.  Kanara  :  below  and  above  ghats,  on  trees 
(Macpherson)-— South  India,  on  the  Western  mountains,  2,000—5,000  feet  ; 
Ceylon  ;  Central  Provinces  ;  North  India  from  the  plains  up  to  about  4,000 
feet ;  Malay  Peninsula  ;  Burma,  etc.— Malay  Islands  ;  Queensland  ;  Polynesia  ; 
Tropical  Africa  ;  Mauritius. 

92.  Hemionitis  arifolia,  (Burm.)  Southern  ghats  and  in  Kanara  (Gray).  — 
South  India,  in  the  plains  and  in  the  mountains  up  to  nearly  3,000  feet  ;  East 
Bengal  plains  ;  Ceylon  ;  Burma. — Philippines. 

12.  Acrostichece. 

93.  Stenochlcena  palustre,  (L.)  N.  Kanara  :  above  and  below  ghats  ;  climbs 
to  the  tops  of  the  highest  trees,  (Macpherson).  Goa  and  Sawantwadi,  (Dal- 
gado). — South  India,  in  the  plains  of  the  West  Coast  and  up  the  mountains  to 
about  3,000  feet  ;  Ceylon  ;  North  India,  in  the  plains  of  Bengal  and  at  low 
elevations  on  the  hills  ;  Malay  Peninsula. — South  China  ;  Queensland  ;  Fiji. 

94.  Polybotrya  appendiculata,  (Willd.)  Belgaum,  (Woodrow)  ;  on  the  ghat 
at  Ghotne,  east  of  Ratnagiri  (Woodrow)  ;  Amboli  ;  Matheran,  (Birdwood). — 
Throughout  the  Indian  region. — Philippines  ;  Hong  Kong. 

95.  Polybotrya  appendiculata,  (Willd.)  var.  aspleniifolia  (Bory.)  N.  Kanara  : 
above  ghats.  —South  India,  in  moist  evergreen  forests  on  the  western  side  up  to 
nearly  4,000  feet. 

96.  Gymnopteris  variabilis,  (Hook.)  North  Kanara  :  above  ghats.  (Macpher- 
son). Amboli  (Woodrow). — Sikkim  ;  Bhotan  ;  Assam  :  Khasya  :  Cachar  : 
South  India,  Tinnevelly  mountains,  Jeypore  Hills. 

97.  Gymnopteris  variabilis,  (Hook.)  var.  lanceolata,  (Hook.)  Mahableshwar, 
on  trees,  (Birdwood)  ;  throughout  the  Western  forests  of  the  Presidency,  (Bed- 
dome). — All  over  the  Western  forests  of  the  Madras  Presidency  ;  Ceylon  ;  Chota 
Nagpur  ;  Parasnath  ;  Bui'ma. 

98.  Gymnopteris  variabilis,  (Hook.)  var.  axillaris,  (Cav.)  N.  Kanara  : 
above  ghats,  (Macpherson). — In  all  the  Western  forests  of  South  India  :  Plains 
of  Bengal  and  Assam  ;  Burma. 
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99.  Gymuopteris  contaminans,  (Wall.)  N.  Kanara :  common  in  evergreen 
forests  above  and  below  ghats,  (Macpherson).  Castle  Kock  in  shady  woods 
(Woodrow)  ;  Matheran,  (Birdwood).— South  India,  in  the  Western  coast 
forests  from  the  plains  up  to  4,000  feet  ;  Ceylon  ;  East  Bengal,  the  lower 
hills  up  to  4,000  feet  ;  Burma. 

100.  Gymuopteris  subcrenata,  (Hook.  &  Grev.)  N.  Kanara  :  common  in 
evergreen  forests  above  and  below  ghats,  (Macpherson)  ;  Castle  Rock,  (Wood- 
row)  ;  Mahableshwar  and  Matheran,  (Birdwood)  ;  Thana  district,  (Gray)  ;  not 
uncommon  in  the  Western  moist  forests  of  the  Presidency;  (Beddome). — In  the 
Western  moist  forests  of  the  Madras  Presidency  up  to  about  4,000  feet  ;  Ceylon; 
Central  Provinces. 

101.  Gymuopteris presliana,  (Hook.)  N.  Kanara:  above  and  below  ghats, 
common  everywhere  in  river  beds,  (Macpherson) ;  Konkan,  (Law). — South 
India,  Coorg. — Philippines. 

102.  Acrostichum  aureum,  (L.)  N.  Kanara  :  on  the  banks  of  salt-water  creeks 
and  in  marshy  places  near  the  coast,  (Macpherson).  — Tidal  backwaters  through- 
out the  Indian  region. — Throughout  the  world  in  warm  countries  near  the  sea. 

III. — OSMUNDACEyE. 

103.  Omnunda  regalis,  (L.)  N.  Kanara  :  above  ghats  :  in  the  bed  of  the  river 
at  Jogue  and  other  places,  also  below  ghats,  (Macpherson).  Mahableshwar, 
(Birdwood). — South  India,  on  the  Western  mountains  at  the  higher  elevations  ; 
North  India,  Kumaon,  Bhotan,  Khasya,  4,000 — 6,000  feet. — Asia,  North  and 
South  Africa,  Central  and  North  America,  Europe. 

IV. — SCHIZvEACE/E. 

104.  Lygodium  micropJiyllum  (R.  Br.)  N.  Kanara:  above  and  below  ghats, 
(Macpherson).  Ghat  jungles  and  South  Konkan,  (Gray). — South  India, 
Malabar  and  West  Coast  generally,  common  in  the  plains,  and  also  in  the  Wynad, 
up  to  about  3,000  feet  ;  Cylon  ;  North  India,  Bengal  plains  ;  Malay  Peninsula. — 
Malay  Islands. 

105.  Lygodium flexuosum,  (Sw.)  N.  Kanara:  below  gnats,  common  during 
the  rains,  common  also  above  ghats,  (Macpherson)  ;  Castle  Rock,  (Woodrow)  ; 
Konkan  :  southern  part,  (Gray)  ;  Penn  to  Campoli,  (Woodrow)  ;  Matheran, 
(Birdwood);  Deccan  :  Mahableshwar,  (Birdwood);  Ghat  jungles,  (Gray). — South 
India,  common  on  both  sides  of  the  Madras  Presidency  up  to  about  4,000  feet. 
North  India,  plains  and  up  to  5,000  feet  ;  on  the  Himalayas  ;  Ceylon  ;  Malay 
Peninsula. — Malay  Islands  ;  Philippines  ;  N.Australia  ;  Tropical  Africa. 

V. — Marattiace^e. 

106.  Angiopteris  evecta,  ( Hoffm. )  N.  Kanara :  above  and  below  ghats, 
(Macpherson)  ;  Southern  Konkan,  (Gray). — Throughout  the  Indian  region  up  to 
7,000  feet.— Japan  ;  Tropical  Australia  ;  New  Caledonia  ;  Madagascar  ;  Polynesia. 

VI. — OphioglossacetE. 

107.  Ophiogloxsum  nudicaule  (L.)  N.  Kanara  :  below  ghats  :  Karwar,  in  the 
rains,  (Macpherson). — South  India,   Anamallay    forests,   and    on   the  Western 
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mountains  ;   Malay    Peninsula. — America,   from    United   States    southward  to 
Brazil ;  New  Caledonia  ;  Tropical  Africa. 

108.  Opluoglossum  reticulatum.  (L.)  In  grassy  places  on  the  ghats,  (Gray). — 
South  India,  Nilgiris  and  Anamallays,  2,000  feet  and  upwards  :  Ceylon. 
Newera  Elya  ;  Himalyas,  Malay  Peninsula.— Malay  Islands :  Polynesia  ; 
Tropical  America  ;  Africa  ;  Mascareen  Island  ;  Philipines. 

109.  Helmintostachys  zeylanica,  (L.)  Southern  Konkan  in  swampy  places 
(Gray). — South  India,  Western  forests  up  to  3,000  feet  ;  Ceylon  ;  North  India. 
Bengal  plains  to  Assam  and  Cachar  ;  Malay  Peninsula. — Malay  Islands  ;  Philip- 
pines ;  Tropical  Australia  ;  New  Caledonia. 

110.  Botrychium  virginianum,  (L.)  var.  lanuginosum.  Ghats,  (Gray). — South 
India,  at  the  higher  elevations  on  the  Western  mountains  ;  Ceylon  ;  North  India, 
on  the  Himalayas,  Kumaon  to  Bhotan,  5,000—8,000  feet  ;  Khasya,  4,000—6,000 
feet. — The  typical  plant  in  Europe,  America,  Japan. 

It  can  hardly  be  expected  that  the  above  list  is  an  exhaustive  one,  There 
are  good  reasons  for  assuming  that  in  the  southern  parts  of  the  Presidency 
many  a  species  will  be  discovered  that  up  to  now,  has  only  been  seen  in  the 
western  forests  of  the  Madras  Presidency.  Also  the  Konkan  and  the  Ghats 
along  their  whole  length  might  prove  less  poor  in  species  when  examined  more 
minutely.  This  will  scarcely  be  the  case  with  regard  to  Gujarat,  Kathiawar, 
Cutch,  and  Sind,  except  perhaps  the  mountainous  region  of  Kathiawar.  On 
my  tour  in  Cutch  during  the  winter  season  I  did  not  see  a  single  species,  not 
even  a  dried  up  relic  of  a  fern.  It  is,  however,  possible  that  at  least  one  fern, 
Adiantumcapillus  veneris,  may  be  growing  there,  as  this  species  occurs  even  in 
Sind. 

If  we  consider  that  the  number  of  known  species  on  our  globe  amounts  to 
3,500,  we  must  admit  that  the  ferns  are  very  poorly  represented  in  the  Bom- 
bay Presidency,  forming  only  ^  of  the  vascular  vegetation  :  and  more  so,  if 
we  know  that  of  all  the  ferns  about  2,600  species  belong  to  the  Tropics.  They 
usually  form  a  great  percentage  of  the  vegetation  of  vascular  plants,  especially 
on  islands  and  along  the  coast,  e.g.,  in  Jamaica  ^,  in  Tahiti  i,  in  St.  Helena  i.  The 
countries  situated  at  a  greater  distance  from  the  sea  are  poorer  in  species,  the 
ferns  very  often  forming  only  F\  —  i  of  the  vascular  flora.  A  considerable 
diminution  of  species  is  observed  in  those  territories  of  the  tropical  and  warm 
temperate  region  that  are  devoid  of  forest  and,  being  exposed  to  a  parching 
sun  and  dry  winds,  suffer  from  draught  for  some  time  of  the  year.  Such  con- 
ditions prevail  in  the  greater  part  of  the  Bombay  Presidency.  Considering  the 
amount  of  rainfall  only  in  the  various  parts  of  the  Presidency,  it  is  natural  to 
expect  the  greatest  number  of  species  in  North  Kanara,  the  Southern  Ghats, 
and  in  places  with  climatic  conditions  similar  to  those  observed  in  Mahableshwar, 
As  a  matter  of  fact  three-fourths  of  all  the  species  known  in  the  Presidency 
have  been  found  in  North  Kanara,  and  a  good  many  of  them  find,  as  far  as 
Bombay  is  concerned,  their  northern  limit  in  that  country.  Of  endemic  specie 
not  a  single  one  has  been  discovered  up  to  the  present. 
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VII. 

[Continued  from  page  4(50  of  this  Volume.) 

Efiblemid^e. 

Eucosma  trophiodes,  n.  sp. 

£  9-  16-23  mm.  Head  and  thorax  light  greyish-ochreous,  variably  mixed 
with  grey.  Palpi  moderately  long,  porrected,  second  joint  strongly  dilated  with 
projecting  scales  above  and  beneath,  terminal  joint  short.  Abdomen  in  $ 
ochreous-whitish,  base  of  segments  blackish,  with  an  expansible  genital  tuft  of 
whitish -ochreous  and  black  hairs,  in  $  greyish.  Posterior  tibise  slightly  rough- 
scaled.  Forewings  elongate,  rather  dilated  posteriorly,  costa  gently  arched, 
apex  obtuse,  termen  sinuate,  somewhat  oblique  ;  in  $  whitish-ochreous,  some- 
times suffused  with  brownish-ochreous,  costa  spotted  with  dull  green,  with  a 
longer  very  oblique  mark  from  middle,  with  a  basal  fuscous  patch  whose  edge 
runs  from  §  of  costa  to  |  of  dorsum,  suffused  with  pale  ochreous  towards  costa 
and  mixed  with  green  towards  dorsum,  and  sometimes  with  a  black  mark  in 
disc  beyond  middle  :  in  9  ochreous-brown  mostly  suffused  with  grey  and  green 
towards  costal  and  basal  areas,  and  sprinkled  with  black,  usually  with  a  spot  of 
whitish-ochreous  suffusion  towards  termen  in  middle,  apex  sometimes  suffused 
with  whitish  :  three  black  dots  near  termen  below  middle,  and  sometimes  other 
scattered  small  black  dots  above  these  ;  cilia  ochreous,  sometimes  partially 
spotted  with  dark  fuscous.  Hindwings  in  $  with  a  dorsal  fold  filled  with 
dense  rough  whitish-ochreous  floccnlent  scales  and  hairs  ;  grey,  darker  posterior- 
ly :  cilia  whitish  or  pale  grey,  with  darker  subbasal  line. 

Maskeliya,  Madulsima,  Diyatalawa,  Hakgala,  Patipola,  Newera  Eliya,  Ceylon 
(Pole,  Green,  Fletcher)  ;  Nilgiris  (Andrewes)  ;  Coorg  (Newcome)  ;  Khasis  ; 
from  March  to  May,  and  August  to  November  ;  twenty-five  specimens. 

Tortricid.t.. 

Capua  melissa,  n.  sp. 

$  9-  14-17  mm.  Head,  palpi,  thorax,  and  abdomen  light  yellowish-ochre- 
ous.  abdomen  dorsally  suffused  with  grey.  Forewings  elongate,  rather  dilated 
posteriorly,  costa  anteriorly  moderately  arched,  apex  obtuse,  termen  sinuate, 
somewhat  oblique,  costal  fold  in  $  moderate,  reaching  from  base  to  near 
middle  :  whitish-ochreous  or  pale  yellowish-ochreous,  with  scattered  deeper 
ochreous  strigulae,  which  are  greyish  near  termen  ;  basal  patch  hardly  indicated, 
outer  edge  angulated  below  middle  ;  central  fascia  yellow-brown,  moderate  on 
upper  half,  narrower  and  posteriorly  suffused  on  lower  half  ;  costal  patch 
yellow-brown,  flattened-triangular,  its  apex  connected  by  a  more  or  less  marked 
striga  with  termen  below  middle  :  cilia  light  ochreous-yeliowish.  Hindwings 
12 
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grey- whitish,  faintly  strigulated  with  grey,  apes   tinged  with  whitish-ochreous  ; 
cilia  whitish-ochreous,  with  a  faint  grey  subbasal  shade. 

Khasis,  in  March,  June,  and  September  :  five  specimens. 

Capua  melanatma,  n.  sp. 

ft  $.  12-15  mm.  Head  and  palpi  light  yellowish-ochreous.  Thorax 
whitish-ochreous  more  or  less  irrorated  with  grey.  Abdomen  grey,  segmental 
margins  ochreous-whitish.  Forewings  rather  elongate  (shorter  than  in  melissa), 
costa  anteriorly  moderately  arched,  apex  obtuse,  termen  sinuate,  rather  oblique, 
costal  fold  in  ft  moderate,  reaching  from  base  to  §  ;  whitish-ochreous,  with  a 
few  scatted  ochreous  strigula?  sprinkled  with  fuscous  ;  basal  patch  little  marked 
on  costa  and  dorsum  mixed  with  ochreous  and  dark  fuscous,  outer  edge  some- 
times indicated  by  an  ochreous  stria,  curved  or  bent  below  middle  ;  central 
fascia  moderately  broad  throughout,  ochreous  mixed  with  dark  leaden-grey  and 
blackish,  posterior  edge  prominently  dilated  above  tornus  ;  costal  patch  fascia- 
like, reaching  half  across  wing,  dilated  towards  costa,  ochreous  mixed  with  dark 
leaden-grey  and  blackish  :  cilia  whitish-ochreous.  Hindwings»light  grey,  some- 
what strigulated  with  darker,  posteriorly  sometimes  slightly  tinged  with  whitish- 
ochreous  ;  cilia  whitish-ochreous,  with  a  faint  grey  shade 

Khasis,  in  June  and  September  ;  fourteen  specimens. 

Caccecia  eupatris,  n.  sp. 

ft.  20  mm.  Head  and  thorax  deep  red-brown,  thorax  posteriorly  pale 
brownish.  Palpi  short,  ascending,  deep  ferruginous.  Abdomen  pale  ochreous. 
Forewings  suboblong,  costa  anteriorly  moderately  arched,  posteriorly  slightly 
sinuate,  apex  obtuse,  termen  somewhat  sinuate  beneath  apex,  vertical,  rounded 
beneath,  costal  fold  strong,  extending  from  base  to  near  §  ;  red-brown,  with  a 
strong  purplish-slaty  gloss  ;  a  patch  of  pale  ochreous  somewhat  raised  scales 
beneath  costal  fold,  partially  edged  beneath  with  deep  red-brown  :  central  fascia 
deep  red-brown  suffused  with  blackish  above  and  below  middle,  very  narrow  on 
costa,  much  dilated  downwards,  becoming  obsolete  towards  dorsum,  posterior 
edge  connected  in  middle  with  apex  of  triangular  deep  red-brown  costal  patch  ; 
a  patch  of  pale  ochreous  suffusion  towards  tornus,  above  which  is  an  elongate 
brown  spot  in  middle  ;  a  dark  brown  mark  at  apex  of  wing  :  cilia  deep  red- 
brown  with  a  slaty  gloss  at  apex,  becoming  whitish-ochreous  towards  tornus. 
Hind  wings  grey,  suffused  with  pale  yellow  in  disc  and  towards  costa,  costa  itself 
suffused  with  whitish  ;  cilia  grey,  suffused  with  pale  yellowish  on  dorsum  and 
lower  half  of  termen. 

Wellawaya,  Ceylon,  in  November  (Green)  ;  one  specimen.  Allied  to  C.  epicyrta, 
but  forewings  obviously  broader  anteriorly,  and  apex  of  hindwings  grey,  not 
yellow. 

Caccecia  sollda,  n.  sp. 

ft.  19-20  mm.  Head  and  thorax  brown  or  reddish-brown.  Palpi  moderate, 
ascending,  fuscous.  Abdomen  fuscous,  anal  tuft  brownish-ochreous.  Fore- 
wings suboblong,  costa  anteriorly  moderately  arched,  posteriorly  sinuate,  apex 
obtuse,  termen  rather  sinuate   beneath  apex,  vertical,  rounded  beneath,  costal 
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fold  strong,  extending  from  base  to  beyond  §  ;  fuscous,  sometimes  reddish  - 
tinged  ;  basal  area  suffused  with  dark  purplish-fuscous  ;  markings  deep  brown  ; 
a  transverse  blotch  from  dorsum  forming  posterior  edge  of  basal  patch,  reaching 
half  across  wing  ;  central  fascia  ill-defined,  entire,  very  narrow  on  costa,  much 
dilated  downwards,  posterior  edge  with  an  undefined  ppojection  in  middle  ; 
costal  patch  extended  as  a  wedge-shaped  projection  to  termen  above  tornus  ;  a 
dark  purplish-fuscous  mark  along  upper  part  of  termen  :  cilia  deep  brown, 
towards  tornus  whitish-ochreous.  Hindwings  grey,  costa  very  obscurely  suf- 
fused with  whitish-ochreous  ;  cilia  ochreous- whitish,  partially  suffused  with  grey. 

Darjiling  ;  two  specimens. 

Caccccia  ccBmenlosa,  n.  sp. 

$.  15  mm.,  9  19-20  mm.  Head  and  thorax  whitish-ochreous  or  pale 
brownish-ochreous,  patagia  in  $  dark  fuscous.  Palpi  moderately  long,  porrect- 
ed,  whitish-ochreous,  externally  suffused  with  dark  fuscous.  Antennae  in  <£ 
moderately  biciliated.  Abdomen  pale  greyish,  anal  tuft  whitish-ochreous.  Fore- 
wings  suboblong,  costa  in  <J  moderately  and  evenly  arched,  in  $  straighter 
posteriorly,  apex  obtuse,  termen  straight,  rather  oblique,  costal  fold  in  $  mode- 
rate, extending  from  base  to  middle  ;  whitish-ochreous  ;  basal  fourth  of  costa 
in  $  suffused  with  dark  fuscous,  sometimes  mixed  with  ferruginous  ;  several 
ferruginous  or  fuscous  strigulse  mixed  with  dark  fuscous  about  edge  of  basal 
patch  and  towards  apex  and  termen  ;  a  broad  central  fascia  considerably 
dilated  dorsally,  and  connected  costal  patch  in  $  formed  of  ferruginous-brown 
striguke  mixed  with  dark  leaden-grey,  in  $  dark  ashy-fuscous  edged  with 
blackish-fuscous  and  partially  ferruginous-tinged  ;  in  one  £  these  markings  are 
merged  in  a  general  suffusion  of  dark  fuscous  irroration  except  towards  costa 
anteriorly  and  base  :  cilia  pale  yellow-ochreous  or  whitish-ochreous,  sometimes 
somewhat  mixed  with  dark  fuscous.  Hindwings  pale  grey,  sometimes  marbled 
with  darker  ;  cilia  pale  whitish-ochreous,  with  faint  grey  line. 

Khasis,  in  April  and  June  ;  six  specimens. 

Caccecia  isozona,  n.  sp. 

£.  13  mm.  Head,  palpi,  and  thorax  pale  yellowish-ochreous,  patagia 
mixed  with  dark  fuscous,  palpi  moderately  long,  porrected.  Antennae  moder- 
ately biciliated.  Abdomen  grey,  anal  tuft  pale  ochreous.  Forewings  suboblong, 
costa  anteriorly  moderately  arched,  posteriorly  straight,  apex  obtuse,  termen 
straight,  somewhat  oblique,  costal  fold  strong,  with  projecting  scales  towards 
middle,  extending  from  base  to  middle  ;  whitish-ochreous,  with  scattered 
strigulas  of  deeper  ochreous,  sprinkled  with  dark  fuscous  ;  basal  fourth  of  costa 
suffused  with  dark  fuscous  ;  a  small  dark  fuscous  spot  on  dorsum  at  \  ;  central 
fascia  dark  fuscous  mixed  with  deep  ochreous  on  margins  and  edged  with  some 
black  scales  anteriorly,  moderately  and  evenly  broad  ;  costal  patch  dark  fuscous 
mixed  with  brownish-ochreous  :  cilia  whitish-ochreous.  Hindwings  grey  ;  cilia 
whitish-ochreous  with  a  grey  shade. 

Khasis,  in  June  ;  one  specimen.     Superficially  very  like  Capua  melanatma. 
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Caccecia  operosa,  n.  sp. 

£  $.  11-14  mm.  Head  and  thorax  light  brown.  Palpi  moderate,  porrected 
light  ochreous,  externally  mixed  with  dark  fuscous.  Antennae  in  $  shortly 
ciliated.  Abdomen  fuscous,  anal  tuft  of  $  wbitish-ochreous  mixed  with 
fuscous.  Forewings  suboblong,  costa  in  $  bent  before  middle,  nearly  straight 
posteriorly,  in  $  tolerably  evenly  arched,  apex  obtuse,  termen  nearly  straight, 
rather  oblique,  costal  fold  in  $  strong,  extending  from  base  to  near  middle  ; 
light  brown  or  brownish-ochreous,  sometimes  slightly  reddish-tinged,  obscurely 
strigulated  with  darker,  sometimes  sprinkled  or  strigulated  with  blackish  ; 
central  fascia  dark  fuscous,  more  or  less  mixed  with  deep  ferruginous  and  black, 
narrow  on  upper  half,  dilated  near  dorsum  and  followed  on  lower  half  by  an 
undefined  cloudy  darker  suffusion  ;  costal  patch  flattened- triangular,  dark 
fuscous,  mixed  with  blackish  ;  usually  a  spot  or  striga  of  deep  ferruginous  and 
blackish  scales  towards  termen  above  tornus :  cilia  pale  ochreous,  beneath 
tornus  fuscous.     Hindwings  and  cilia  grey. 

Maskeliya,  Madulsima,  Diyatalawa,  Ceylon  (Pole,  Vaughan,  Fletcher,  de 
Mowbray)  ;  Nilgiris  (Andrewes)  ;  in  August.  October,  and  from  January  to 
May  :  twenty-five  specimens. 

Caccecia  translucida,  n.  sp. 

£.  13  mm.  Head,  palpi,  and  thorax  pale  brownish-ochreous  much  mixed 
with  black,  palpi  moderate,  porrected.  Antennae  moderately  biciliated  with 
fascicles.  Abdomen  dark  fuscous.  Forewings  suboblong,  costa  anteriorly 
moderately  arched,  posteriorly  almost  straight,  apex  obtuse,  termen  rather 
obliquely  rounded,  costal  fold  narrow,  extending  from  base  to  beyond  J  ;  pale 
brownish-ochreous,  irregularly  mixed  with  blackish,  especially  towards  base  ; 
central  fascia  and  entire  area  beyond  it  except  a  costal  spot  beyond  middle 
ferruginous-brown  mixed  with  fuscous  and  dark  fuscous  :  cilia  brown  mixed  with 
dark  fuscous,  towards  tornus  mixed  with  whitish-ochreous.  Hindwings  white, 
irrorated  with  dark  fuscous  towards  base,  costa,  and  dorsum  :  a  dark  fuscous 
terminal  band,  broader  towards  apex,  its  anterior  edge  irregular  :  cilia  fuscous- 
whitish,  with  dark  fuscous  basal  line, 

Kashmir.  8,000  feet,  in  June  (Nurse)  :  one  specimen. 

Dicellitis,  n.  g. 

Palpi  curved,  ascending,  second  joint  dilated  with  rather  rough  scales,  terminal 
joint  rather  short,  obtuse.  Thorax  crested.  Forewings  with  3  and  4  stalked 
8  and  9  out  of  7,  7  to  termen.  Hindwings  with  3  and  4  stalked,  5  rather 
approximated,  6  and  7  stalked. 

Dicellitis  nigrilula,  n.  sp. 

9.  15-17  mm.  Head  dark  fuscous.  Palpi  grey.  Thorax  pale  brownish- 
ochreous,  crest  blackish-fuscous.  Abdomen  light  grey.  Forewings  suboblong, 
costa  anteriorly  moderately,  posteriorly  gently  arched,  apex  obtuse,  termen  sub- 
sinuate,  somewhat  oblique  ;  pale  yeliowish-ochreous,  suffusedly  strigulated  with 
light  browrnish  ;  a  dark  fuscous  spot  on  dorsum  at  ^  ;  central  fascia  brownish,  ill- 
defined  except  on  costal  edge  where   it  is  dark  fuscous  and   moderately  broad, 


INDIAN  MICRO-LEPIDOPTERA .  617 

interrupted  above  middle,  moderately  broad  beneath  and  dilated  towards  dorsum  ; 
costal  patch  and  a  triangular  spot  towards  termen  above  tornus  dark  fuscous 
mixed  with  black  and  leaden-grey  :  cilia  pale  yellowish-ochreous.  Hindwings 
grey  ;  cilia  pale  greyish-ochreous  with  a  grey  shade. 

N.  Coorg,  3,500  feet,  in  August  and  October  (Newcome)  ;  two  specimens. 

Epagoge  invalklana.  Walk,     (Tortrix  invalklana ,  Walk.,  XXVIII,  327.) 

$  $.  15-11)  mm.  Head  and  thorax  brownish-ochreous.  Palpi  moderate, 
porrected,  ochreous-whitish  irrorated  with  fuscous.  Abdomen  ochreous- whitish, 
sometimes  sprinkled  with  grey,  Forewings  suboblong,  costa  anteriorly  strongly 
arched,  posteriorly  almost  straight,  apex  obtuse,  termen  subsinuate,  nearly 
vertical  ;  in  $  brownish  or  pale  brownish-ochreous  strigulated  with  fuscous,  in 
9  whitish-ochreous,  usually  more  or  less  tinged  or  suffused  with  pale  brownish, 
sometimes  sprinkled  with  brown  dots,  usually  with  a  few  black  specks,  in  one 
specimen  suffusedly  irrorated  with  fuscous  and  dark  slaty-fuscous  ;  markings  in 
£  rather  dark  fuscous,  in  9  ochreous-brownish  or  fuscous,  variable  and  ill- 
defined,  central  fascia  broad,  narrowed  on  costal  third,  but  in  9  usually 
interrupted  or  broadly  obsolete  in  disc,  costal  patch  flattened -triangular,  these 
sometimes  represented  in  9  by  a  cloudy  dark  suffusion  extending  along  dorsum 
and  posterior  §  of  costa ;  a  more  or  less  developed  row  of  small  black  almost 
marginal  dots  before  termen  :  cilia  whitish-ochreous,  tips  suffused  with  fuscous 
or  dark  fuscous  except  on  apex  and  tornus,  Hindwings  ochreous-whitish,  more 
ochreous-tinged  towards  apex,  towards  dorsum  and  lower  half  of  termen  suffused 
with  light  grey  ;  several  fuscous  strigute  or  small  spots  towards  apex  ;  cilia 
whitish-yellowish,  on  lower  half  of  termen  or  in  g  throughout  with  a  grey  shade. 

Newera  Eliya,  Maskeliya,  Madulsima,  Kandy,  Ceylon  (Pole,  Green,  Alston, 
Vaughan)  ;  Coorg  (Newcome)  ;  Khasis  ;  practically  throughout  the  year  ;  twenty 
specimens.  Its  variability  in  tint  and  marking  make  it  rather  a  puzzling  species 
but  the  forms  with  suffused  costal  and  dorsal  streaks  are  characteristic. 

Epagoge  psammocyma,  n.  sp. 

£.  22  mm.  Head,  thorax  and  abdomen  whitish-ochreous.  Palpi  rather 
long,  obliquely  porrected,  whitish-ochreous,  externally  sprinkled  with  fuscous. 
Forewings  suboblong,  costa  anteriorly  strongly  arched,  posteriorly  nearly 
straight,  apex  obtuse,  termen  sinuate,  little  .oblique  ;  whitish-ochreous,  strigu- 
ated  throughout  with  fuscous  ;  central  fascia  towards  costa  narrow,  fuscous, 
rest  broad  but  only  indicated  by  ill-defined  limiting  lines  of  fuscous  suffusion, 
partially  lost  in  the  strigulation  ;  costal  patch  fuscous  :  cilia  pale  whitish-ochre- 
ous with  traces  of  brownish  bars.  Hindwings  ochreous-whitish,  posteriorly  with 
faint  greyish  strigulas  ;  cilia  whitish. 

Palni  Hills,  6,000  feet  (Campbell)  ;  two  specimens. 

Epagoge  harmonia,  n.  sp. 

£  9  •  23-30  mm.  Head  and  thorax  deep  ferruginous,  posterior  half  of 
thorax  lighter  ochreous,  face  beneath  a  projecting  tuft  of  scales  ochreous- 
whitish.  Palpi  rather  long,  porrected,  deep  ferruginous.  Abdomen  whitish- 
ochreous.     Forewings  suboblong,  in  $  dilated  posteriorly,  costa  anteriorly  strongly 
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posteriorly  slightly  arched,  apex  obtuse,  termen  sinuate,  almost  vertical  ;  pale 
ochreous,  suffusedly  strigulated  with  ferruginous-brown,  more  closely  and 
suffusedly  in  9  ;  markings  deep  ferruginous  sometimes  strigulated  with  grey  ; 
base  of  costa  shortly  suffused  with  deep  ferruginous  ;  central  fascia  moderate 
and  well-marked  on  costal  third,  becoming  obsolete  beneath  ;  costal  patch  well 
marked,  posteriorly  suffused  and  sometimes  extended  to  apex :  cilia  pale 
ochreous,  with  a  deep  ferruginous  shade  becoming  obsolete  towards  tornus. 
Hindwings  and  cilia  pale  whitish-yellowish,  dorsum  sometimes  faintly  greyish- 
tinged. 

Sikkim,  Darjihng,  Khasis,  from  April  to  August  ;  eleven  specimens. 

Epagoge  prochyta,  n.  sp. 

$  $.  11-12  mm.  Head,  palpi,  and  thorax  reddish-ocbreous,  palpi  moderate, 
ascending.  Abdomen  grey.  Forewings  suboblong,  broadest  before  middle, 
costa  anteriorly  strongly  arched,  posteriorly  nearly  straight,  apex  obtuse,  termen 
nearly  straight,  little  oblique  ;  deep  ochreous,  suffusedly  strigulated  with  brown- 
reddish,  costa  usually  more  or  less  strigulated  with  blackish  ;  markings  deep 
ferruginous  ;  a  more  or  less  extensive  suffused  dorsal  patch  towards  base  ;  central 
fascia  reduced  to  a  small  well-marked  spot  on  costa  and  a  large  undefined 
suffused  patch  on  dorsum  before  tornus  ;  costal  patch  well-defined,  elongate- 
triangular,  its  apex  resting  on  termen  below  middle  :  cilia  pale  ochreous.  Hind- 
wings  dark  grey  ;  cilia  grey,  sometimes  whitish-suffused. 

Khasis,  in  June  and  September  :  six  specimens. 

Epagoge  panther ina,  n.  sp. 

$.  12  mm.  Head  orange.  Palpi  rather  slender,  ascending,  yellow -ochreous, 
becoming  grey  towards  base.  Antennas  fasciculate-ciliated.  Thorax  and 
abdomen  dark  indigo-fuscous.  Forewings  oblong,  costa  much  arched  near  base, 
otherwise  nearly  straight,  apex  obtuse,  termen  slightty  rounded,  rather  oblique  ; 
3  remote  from  angle  ;  bright  orange,  strewn  with  irregular  leaden -metallic  spots  ; 
markings  blackish-fuscous,  also  spotted  irregularly  with  leaden-metallic ;  a 
rather  narrow  basal  fascia  :  central  fascia  broad  on  costa,  much  dilated  on  lower 
*  so  as  to  extend  beyond  tornus  and  almost  coalesce  with  costal  patch  ;  costal 
patch  broad,  fascia-like,  almost  reaching  middle  of  termen:  cilia  orange,  beneath 
tornus  dark  grey.     Hindwings  and  cilia  dark  fuscous. 

N.  Coorg,  3,500  feet,  in  August  (Newcome)  :  one  specimen. 

Epagoge  revoluta,  n.  sp. 

9-  21  mm.  Head  and  thorax  ochreous-brownish,  face  mixed  with  dark 
fuscous.  Palpi  moderate,  porrected,  brownish-ochreous  suffusedly  irrorated 
with  dark  fuscous.  Forewings  oblong,  costa  anteriorly  very  strongly  arched 
posteriorly  nearly  straight,  apex  obtuse,  termen  subsinuate,  nearly  vertical  :  3 
remote  from  angle  ;  light  brown,  strigulated  with  dark  brown,  especially  on 
margins;  markings  reddish -fuscous  mixed  with  dark  grey;  central  fascia 
narrow,  mostly  obsolete  in  disc,  rather  broader  towards  dorsum  ;  costal  patch 
flattened-triangular,  edged  anteriorly  by  a  row  of  black  strigulae  extended  to 
termen   below    middle,   and    other   black   striguhe   towards   apex   and    before 
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termeu,  apical  area  tinged  with  reddish-fuscous  :  cilia  light  ochreous,  with  some 
grey  dots.     Hindwings  pale  ochreous  with  a  few  grey  strigulae  towards  termen, 
dorsal  half  pale  grey  ;  cilia  pale  ochreous,  with  a  grey  line. 
Khasis,  in  March  ;  one  specimen. 

Tortrix  crocomis,  n.  sp. 

ft.  16  mm.  Head  yellow.  Palpi  moderate,  porrected,  yellow,  towards  base 
fuscous,  second  joint  largely  expanded  with  scales  towards  apex.  Antenna; 
simple.  Thorax  dark  fuscous,  anterior  margin  broadly  yellow.  Abdomen  grey, 
anal  tuft  yellowish.  Forewings  elongate,  costa  strongly  and  evenly  arched, 
apex  round-pointed,  termen  faintly  sinuate,  oblique  ;  rather  dark  fuscous  ,  an 
elongate-trapezoidal  yellow  patch  extending  along  costa  from  base  to  §,  broad- 
est posteriorly,  costal  edge  dark  fuscous  at  base  ;  a  subtriangular  yellow  spot 
on  dorsum  at  J,  reaching  half  across  wing  :  cilia  fuscous.  Hindwings  and  cilia 
grey. 

Palni  Hills,  6.000  feet  (Campbell)  ;  one  specimen. 

Tortrix  liquefacta,  n.  sp. 

£9-  12  mm.  Head  and  palpi  ochreous-yellow,  palpi  moderate,  porrected, 
second  joint  much  expanded  with  scales,  sprinkled  with  dark  fuscous  towards 
base.  Thorax  whitish-ochre ous,  anterior  margin  yeilow-ochreous.  Abdomen 
whitish-ochreous  sprinkled  with  grey.  Forewings  elongate,  posteriorly  dilated, 
costa  gently  arched,  apex  round-pointed,  termen  sinuate,  oblique  ;  whitish- 
ochreous,  with  about  seven  irregular  transverse  partially  interrupted  ochreous- 
yellow  stria?  ;  margins  marked  with  scattered  black  strigulee  ;  basal  fifth  of 
costa  suffused  with  dark  grey  ;  a  subtriangular  blackish-grey  spot  on  dorsum 
near  base  ;  central  fascia  leaden-grey  marked  with  black,  extending  from  costa 
to  lower  angle  of  cell,  hardly  indicated  below  this  ;  costal  patch  small,  leaden- 
grey  marked  with  black  :  cilia  ochreous-yellowish.  Hindwings  in  ft  pale 
whitish-ochreous,  dorsal  edge  greyish,  in  9  very  pale  greyish,  obscurely  strigu- 
lated  with  darker  ;  cilia  whitish-ochreous. 

Khasis,  in  July  and  November  ;  two  specimens. 

Tortrix  insulata,  n.  sp. 

ft  14-16  mm.,  9  16-18  mm.  Head,  palpi,  and  thorax  yeilow-ochreous,. 
palpi  moderate,  porrected,  second  joint  much  expanded  with  scales.  Abdomen 
pale  greyish,  anal  tuft  whitish-ochreous.  Forewings  suboblong,  more  elongate 
in  9  ,  costa  anteriorly  moderately  arched,  posteriorly  rearly  straight,  especially 
in  9.  apex  obtuse,  termen  faintly  sinuate,  oblique  ;  yeilow-ochreous  ;  in  ft  a 
blackish  dot  towards  dorsum  at  J,  indicating  edge  of  basal  patch  ;  central  fascia 
represented  in  ft  by  costal,  submedian,  and  dorsal  blackish-grey  spots,  in  9  by 
small  dorsal  spot  only ;  costal  patch  in  ft  small,  blackish-grey,  in  9  absent: 
cilia  pale  ochreous-yellowish.  Hindwings  ochreous-whitish,  dorsal  half  slightly 
greyish -tinged  ;  cilia  ochreous-whitish. 

Simla,  in  July  ;  six  specimens. 

Schcmotenes,  n.  g. 

Antennae  in  ft  biciliated  with  long  fascicles.     Palpi  rather  long,  porrected, 
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second  joint  with  rough  scales  above  towards  apex,  terminal  joint  moderate. 
Forewings  in  ft  without  costal  f old  ;  1 .  c  bent  up  and  connected  with  2  near 
origin,  3-5  approximated  from  angle,  7  to  termen,  cell  rather  narrow  and  short, 
lower  parting- vein  strongly  marked.  Hind  wings  with  3  and  4  connate,  5 
approximated,  6  and  7  short-stalked. 

Type  S.  synchorda. 

Schamotenes   synchorda,  n.  sp. 

ft.  16  mm.  Head  and  thorax  white.  Palpi  grey,  internally  white.  Abdomen 
ochreous-grey- whitish.  Forewings  suboblong,  costa  anteriorly  moderately, 
posteriorly  slightly  arched,  apex  obtuse,  termen  nearly  straight,  somewhat 
oblique  ;  white,  margins  marked  with  fuscous  strigulse  ;  a  fuscous  basal  patch 
marked  with  dark  fuscous,  darkest  towards  costa,  outer  edge  nearly  vertical  ; 
central  fascia  represented  by  a  small  fuscous  spot  marked  with  dark  fuscous 
on  costa,  whence  proceed  two  or  three  curved  series  of  small  fuscous  strigulse 
to  dorsum,  between  which  is  some  slight  fuscous  suffusion  on  upper  half  :  costal 
patch  flattened-triangular,  fuscous  mixed  with  dark  fuscous  ;  two  series  of  small 
fuscous  strigulse  before  termen:  cilia  white,  with  a  series  of  pale  fuscous  spots 
before  middle.     Hindwings  and  cilia  whitish. 

Khasis,  in  July  ;  one  specimen. 

Schanotencx  semlfulva,  n.  sp. 

$.  12-13  mm.  Head  and  thorax  ferruginous-ochreous.  Palpi  ochreous 
mixed  with  dark  fuscous,  towards  base  white  beneath.  Abdomen  fuscous. 
Forewings  elongate,  posteriorly  dilated,  costa  gently  arched,  apex  obtuse, 
termen  sinuate,  rather  oblique  ;  rather  dark  fuscous,  marbled  with  dark 
leaden-grey,  veins  lined  with  dark  fuscous  ;  basal  area  occupied  by  a  large 
pale  ochreous  patch  suffusedly  mixed  with  ferruginous,  outer  edge  running 
from  before  i  of  costa  to  %  of  dorsum,  slightly  curved  ;  several  whitish  dots 
on  costa  posteriorly  ;  in  one  specimen  small  suffused  ochreous  spots  beneath 
costa  at  §  and  above  tornus  :  cilia  rather  dark  fuscous.  Hindwings  and  cilia 
fuscous. 

Khasis,  in  October  ;  three  specimens. 

Homalernis,  n.  g. 

Antennae  in  ft  shortly  ciliated.  Palpi  moderate,  porrected,  second  joint 
much  expanded  with  scales  towards  apex,  terminal  joint  rather  short.  Forewings 
with  slightly  raised  scales,  in  ft  without  costal  fold  ;  l.c  approximated  to  2,  3 
and  4  approximated,  7  to  termen.  Hindwings  with  3  and  4  connate,  5-7 
tolerably  parallel. 

Homalernis  semaphora,  n.  sp. 

ft  $.  12  mm.  Head  and  thorax  white.  Palpi  white,  second  joint  grey 
externally  except  towards  apex.  Abdomen  grey-whitish.  Forewings  elongate, 
rather  narrow,  costa  gently  arched,  apex  round-pointed,  termen  nearly  straight, 
very  oblique  ;  white,  with  dots  of  slightly  raised  scales  faintly  tinged  with 
grey  or  yellowish;  some  black  dots  along  costa  and  termen  ;  a  triangular  blackish 
spot  on  middle  of  costa,  reaching  about  ^  across   wing  ;  a  small   black   spot   on 
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costa  at  J,  whence  proceeds  a  curved  ochreous  line  dotted  with  grey  to  termen 
above  tornus,  and  two  enlarged  black  dots  on  costa  towards  apex  ;  a  black 
dot  in  disc  at  § :  cilia  white.     Hindwings  pale  grey  ;  cilia  whitish. 

Khasis,  in  June  ;  two  specimens. 

Pternozyga,  n.  g. 

Antennae  in  ft  serrulate,  shortly  ciliated.  Palpi  very  long,  porrected, 
second  joint  expanded  with  scales  above  and  beneath,  terminal  rather  short. 
Thorax  crested.  Forewings  with  large  dorsal  tuft  of  projecting  scales  beyond 
middle,  in  ft  without  costal  fold  ;  Ic  bent  and  approximated  to  2  near  origin, 
3-5  closely  approximated  at  base,  7  and  8  stalked,  7  to  termen,  9  closely 
approximated  to  8  towards  base,  lower  parting-vein  strongly  marked.  Hind- 
wings  with  3  and  4  connate,  5  rather  approximated,  li  and  7  closely  ap- 
proximated towards  base. 

Pternozyga  haeretica,  n.  sp. 

ft.  16-17  mm.  Head  and  thorax  pale  greyish-ochreous,  thoracic  crest 
mixed  with  dark  fuscous.  Palpi  pale  ochreous  irrorated  with  fuscous. 
Abdomen  pale  greyish-ochreous  tinged  with  fuscous.  Forewings  elongate 
posteriorly  dilated,  costa  moderately  and  evenly  arched,  apex  obtuse,  termen 
sinuate,  vertical  ;  light  yellowish-ochreous,  sometimes  with  scattered  blackish 
scales  tending  to  form  irregular  strigulae  ;  basal  third  much  glossed  or  suffused 
with  silvery-whitish  ;  basal  patch  sometimes  separated  from  central  fascia  by 
a  group  of  whitish  striae  ;  a  dark  fuscous  patch  occupying  whole  area  beneath 
a  line  drawn  from  dorsum  near  base  to  apex  or  just  beneath  apex  of  wing, 
crossed  by  two  irregular  bluish-leaden-metallic  whitish  edged  marks  from 
middle  of  dorsum  ;  a  silvery-whitish  striga  from  §  of  costa  to  termen  above 
middle,  broader  and  sometimes  furcate  towards  costa,  and  a  short  similar  mark 
near  termen  below  middle  ;  a  series  of  small  bluish-leaden-metallic,  sometimes 
partly  confluent  spots  just  before  termen,  apical  one  surrounded  with  ferrugi- 
nous or  reddish  suffusion  :  cilia  grey  with  two  dark  grey  shades,  becoming  pale 
ochreous  round  apex.  Hindwings  grey,  darker  strigulated,  towards  base 
whitish-tinged  ;  cilia  grey-whitish,  with  a  grey  shade. 

Palni  Hills,  6,000  feet  ^Campbell)  ;  Nilgiris,  6,000  feet  (Andrewes)  ;  in  May 
two  specimens. 

Protoptema,  n.  g. 

Antennae  in  ft  dentate,  fasciculate-ciliated.  Palpi  moderately  long,  por- 
rected, second  joint  expanded  with  scales  towards  apex,  terminal  short,  thick. 
Thorax  with  strong  crest.  Forewings  with  dorsal  tuft  of  projecting  scales 
beyond  middle,  in  ft  without  costal  fold  ;  lc  bent  up  towards  origin  of  2. 
3  and  4  closely  approximated,  7  and  8  separate,  7  to  termen,  lower  parting-vein 
strongly  developed.  Hindwings  with  3  and  4  connate,  5  rather  approximated, 
6  and  7  somewhat  approximated  towards  base. 
Protoptema  chair/bias,  n.  sp. 

ftQ.     10-12  mm.     Head  and  thorax  dark  bronzy,  thoracic  crest  blackish, 
sometimes  margined  on  each  side   with  an  ochreous-white   spot.     Palpi  rather 
13 
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dark  ochreous-fuscous,  beneath'  white.  Abdomen  dark  fuscous,  beneath 
whitish-ochreous.  Forewings  subtriangular,  costa  moderately  arched,  apex 
obtuse,  termen  somewhat  rounded,  rather  oblique  ;  blackish-fuscous,  basal  area 
sometimes  ochreous  or  brownish  more  or  less  mixed  with  blackish  ;  four 
transverse  series  of  blue-leaden-metallic  finely  black-edged  spots  or  marks,  first 
near  base  with  an  enlarged  spot  on  basal  portion  of  costa,  two  near  together 
before  middle  rising  from  whitish  costal  strigulse,  and  one  before  termen  ; 
a  patch  of  ferruginous-ochreous  suffusion  on  posterior  §  of  costa,  marked 
with  four  small  ochreous-white  costal  spots,  of  which  the  first  originates  an 
oblique  blue-leaden-metallic  black-edged  elongate  mark  :  cilia  ochreous-white, 
with  a  black  basal  line,  and  blackish-grey  patches  at  apex,  middle  of  termen, 
and  tornus.  Hindwings  grey,  thinly  scaled,  apex  and  termen  suffused  with 
dark  fuscous  ;  cilia  pale  grey,  with  dark  fuscous  subbasal  line. 

Coorg  (Newcome)  ;  Khasis  ;  from  September  to  November,  seven  specimens. 

Tymbarcha,  n.  g. 

Antenna?  in  $  minutely  ciliated.  Palpi  moderate,  porrected,  second  joint 
expanded  with  scales  above  towards  apex,  terminal  joint  short.  Forewings  with 
costa  angularly  bent  and  prominent  in  middle,  surface  with  slight  tufts  of 
scales,  in  $  without  costal  fold  ;  3  and  4  stalked,  5  approximated,  7  and  8 
stalked,   7    to    termen.     Hindwings   with   3   and   4   stalked,   5   approximated, 

6  and  7  closely  approximated  towards  base. 

Tymbarcha  cerinopa,  n.  sp. 

£.  13  mm.  Head,  palpi,  thorax  and  abdomen  pale  whitish-ochreous. 
Forewings  elongate,  costa  abruptly  bent  in  middle,  so  that  the  wing  is  much 
widest  at  this  point  and  narrows  rapidly  to  either  end,  ciliated  on  and  beyond 
prominence  to  apex,  apex  obtuse,  termen  sinuate,  short,  nearly  vertical  ; 
whitish-ochreous,  veins  more  ochreous,  strewn  with  small  tufts  of  scales  finely 
sprinkled  with  blackish,  tending  to  be  arranged  in  transverse  series  ;  basal  patch, 
a  narrow  central  fascia  starting  from  a  small  whitish  spot  on  costa,  and  a  streak 
along  posterior  part  of  costa  and  termen  suffusedly  glistening  silvery-whitish  : 
cilia  ochreous- whitish,  with  a  deep  ochreous  shade,  at  tornus  suffused  with 
deeper  ochreous  and  more  fuscous  towards  tips .  Hindwings  pale  whitish-grey- 
ochreous  ,  cilia  ochreous- whitish. 

Khasis  ;  one  specimen. 

Argyrotoxa,  Stph. 

Antennae  in  $  minutely  ciliated.  Palpi  moderately  long,  porrected,  second 
joi:it  triangularly  expanded  with  scales,  terminal  joint  short.  Forewings  with 
tufts  of  ia:sud  scales  on  surface,  in  $  without  costal  fold  ;  3-5  approximated, 

7  to  termen.     Hindwings  with   3  and   4   connate  or  stalked,  5   approximated, 
6  and  7  closely  approximated  towards  base. 

Type  A.  bergmanniana,  L.  I  find  it  desirable  to  reconstitute  this  genus 
(which  had  been  abandoned  by  myself  and  others),  to  include  those  species 
which  differ  from  Tortrix  by  the  possession  of  scale-tnfts  on  the  surface  of 
forewings,  and    from    Oxygrapha   by  the   terminal  ending  of  vein  7  ;   in  other 


INDIAN  MICRO-LEPIDOPTERA.  623 

characters  the  species  appear   to    be    quite   intermediate.     To   this  genus  the 
European  forskuleana,  L.  and  bifasciana,  Hb.  belong. 

Argyrotoxa  glaucomis,  n.  sp. 

£9-  16-18  mm.  Head  light  ochreous.  Palpi  pale  ochreous  irrorated  with 
dark  fuscous.  Thorax  greyish  or  brownish-ochreous,  sometimes  whitish -mixed. 
Abdomen  grey,  apex  whitish-ochreous.  Forewings  suboblong,  costa  strongly 
arched  throughout  and  somewhat  roughened  with  scales  posteriorly,  apex 
round-pointed,  termen  sinuate,  rather  oblique  ;  dark  fuscous  suffused  with  dull 
olive-greenish,  irregularly  and  suffusedly  striated  transversely  with  leaden- 
metallic  ;  a  large  very  variable  oval  blotch  occupying  basal  §  of  costa  and 
reaching  more  than  half  across  wing,  dark  brown,  or  dark  indigo-fuscous,  or 
white  more  or  less  marked  with  dark  fuscous,  sometimes  nearly  obsolete,  often 
margined  posteriorly  by  a  small  conspicuous  white  costal  spob  ;  in  one  specimen 
this  white  spot  is  extended  as  an  irregular  transverse  streak  to  dorsum  ;  some- 
times instead  of  the  blotch  there  is  a  round  black  spot  in  disc  about  |  ;  a  large 
tuft  of  scales  in  middle  of  disc,  and  another  on  submedian  fold  beyond  middle: 
cilia  fuscous,  base  ochreous-tinged.     Hindwings  and  cilia  grey. 

Khasis,  in  June  and  July  ;  twenty-five  specimens. 

Argyrotoxa  elaarcha,  n.  sp. 

<£$.  16-17  mm.  Head  and  thorax  ochreous-whitish,  patagia  whitish- 
ochreous.  Palpi  ochreous  irrorated  with  fuscous,  internally  whitish.  Abdomen 
grey.  Forewings  elongate-oblong,  costa  strongly  arched  near  base,  thereafter 
nearly  straight,  apex  round-pointed,  termen  sinuate,  somewhat  oblique  ;  dull 
olive-greenish,  irregularly  marked  and  striated  with  glistening  leaden-grey- 
whitish  ;  a  patch  of  leaden-grey  scales  mixed  with  blackish  on  base  of  costa, 
followed  by  a  glistening  grey-whitish  patch  ;  dorsum  from  |  to  §  suffused  with 
reddish-ochreous  ;  several  tufts  of  scales  on  dorsal  half -anteriorly,  a  large  tuft 
tipped  with  black  in  disc  at  |,  preceded  by  a  dark  reddish -fuscous  mark,  and 
a  transverse  ridge  tipped  with  black  towards  apex  ;  tornal  area  mixed  with 
crimson-fuscous,  with  a  well-marked  oblique  silvery-whitish  streak  from  tornus  : 
cilia  ochreous  with  a  suffused  fuscous-crimson  shade  and  apical  patch,  on 
tornus  grey.     Hindwings  and  cilia  grey. 

Khasis  ;  two  specimens. 

Argyrotoxa  chionocentra,  n.  sp. 

£.  15  mm.  Head,  palpi,  and  thorax  fuscous,  lower  part  of  face  and  palpi 
internally  whitish.  Abdomen  grey,  apex  whitish-ochreous.  Forewings  oblong, 
costa  much  arched  near  base,  thence  almost  straight,  apex  round-pointed, 
termen  sinuate,  hardly  oblique  ;  reddish -fuscous,  with  several  irregular  trans- 
verse purplish-leaden  glossy  streaks,  and  between  these  several  transverse 
series  of  very  small  grey  tufts  tipped  with  black  ;  a  small  snow-white  spot  in 
disc  at  f ,  nearly  preceded  by  a  larger  tuft,  and  an  elongate  white  dot  obliquely 
beneath  and  before  this  :  cilia  reddish-fuscous,  apical  half  whitish-ochreous  on 
termen  except  towards  tornus.  Hindwings  ochreous-whitish,  dorsal  half 
suffused  with  light  grey,  apex  and  termen  narrowly  suffused  with   darker  grey, 
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cilia  pale  whitish-ochreous,  with  a  grey  shade. 

Khasis,  in  July  ;  one  specimen. 

Eboda  ohstinata,  n.  sp. 

9-  13-14  mm.  Head  and  thorax  ochreous-fuscous  sprinkled  with  blackish. 
Palpi  brownish-ochreous  sprinkled  with  dark  fuscous.  Abdomen  grey.  Fore- 
wings  elongate-cblong,  costa  abruptly  arched  near  base,  thence  nearly  straight, 
apex  rounded -obtuse,  termen  slightly  rounded,  somewhat  oblique  ;  brownish- 
ochreous  ;  markings  deep  ferruginous  suffusedly  mixed  with  dark  fuscous  and 
a  few  black  scales  ;  basal  patch  with  outer  edge  oblique,  sometimes  nearly 
obsolete  dorsally,  sometimes  extended  as  a  broad  dark  fuscous  dorsal  suffusion 
to  coalesce  with  central  fascia  :  central  fascia  moderately  broad,  broadly  con- 
fluent in  middle  with  large  suffused  costal  patch  ;  a  black  and  ferruginous 
striga  extends  from  costal  patch  to  tornus,  and  another  round  apex  anl  upper 
part  of  termen  :  cilia  whitish-ochreous.  Hindwings  fuscous  :  cilia  whitish- 
ochreous  with  a  fuscous  shade. 

Puttalam,  Ceylon,  in  November  (Pole)  ;  two  specimens.  Vein  7  of  forewings 
terminates  about  the  apex,  but  both  in  this  species  and  smaragdinana  the  apex 
is  so  obtusely  rounded  off  as  not  to  be  exactly  definable,  therefore  the  termina- 
tion of  7  should  be  treated  as  indefinite. 

Oxygrupha  rapax,  n.  sp. 

$Q.  17-19  mm.  Head,  palpi,  and  thorax  fuscous.  Abdomen  grey.  Fore- 
wings  elongate,  narrow,  costa  gently  arched,  apex  pointed,  termen  sinuate, 
oblique,  fuscous  mixed  with  whitish-fuscous,  and  transversely  striated  with 
ferruginous  mixed  with  dark  fuscous  and  blackish  ;  a  basal  patch  especially 
mixed  with  blackish,  extending  to  3  of  wing,  marked  with  a  pale  yellowish  dot 
towards  costa  near  base,  and  a  large  ridge  of  scales  on  its  outer  edge  :  cilia 
fuscous.     Hindwings  very  elongate-trapezoidal,  fuscous  ;  cilia  fuscous. 

Maskeliya  and  Maturatta,  Ceylon,  in  June,  September  and  October  (Pole, 
de  Mowbray)  ;  three  specimens.  The  narrowest-winged  species  of  the  genus 
known  to  me. 

Oxygrapha  halklora,  n.  sp. 

$9-  12-15  mm.  Head  grey.  Palpi  dark  grey  irrorated  with  white. 
Thorax  whitish-greenish  mixed  with  dark  grey.  Abdomen  pale  ochreous 
irrorated  with  dark  grey.  Forewings  elongate,  narrower  in  9,  costa  gently 
arched,  bent  at  \,  apex  round -pointed,  termen  sinuate,  oblique  ;  light  brownish, 
coarsely  and  irregularly  strigulated  with  black  ;  based  -;!-  more  or  less  wholly 
suffused  with  light  greenish,  mixed  with  olive-green,  edge  of  basal  patch 
indicated  by  a  black  striga  ;  median  area  towards  costa  and  dorsum  more  or 
less  suffused  with  slaty-purplish  ;  posterior  area  transversely  streaked  with 
dark  ferruginous-brown :  cilia  light  brownish  suffusedly  irrorated  with  blackish. 
Hindwings  fuscous  or  rather  dark  fuscous,  sometimes  ochreous-tinged  ;  cilia 
light  fuscous  or  ochreous-fuscous. 

Patipola  and  Maskeliya,  Ceylon  (Green,  Pole,  Alston)  ;  Khasis  ;  in  February, 
and  from  May  to  September,  nine  specimens. 
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Oxygrapha  curioxa,  n.  sp. 

9-  17  mm.  Head  pale  grey  sprinkled  with  darker  and  whitish.  Palpi  dark 
grey  irrorated  with  whitish.  Thorax  pale  grey  mixed  with  black,  shoulders 
brown.  Abdomen  dark  grey.  Forewings  moderate,  rather  dilated  posteriorly, 
costa  strongly  arched,  apex  pointed,  termen  sinuate,  oblique  ;  rather  dark 
violet-grey,  partially  brownish-tinged  and  sprinkled  with  whitish,  with  some 
irregularly  arranged  black  raised  scales  ;  several  irregular  black  strigas  from 
costa  about  ^,  and  in  disc  in  middle  and  at  ^  ;  large  tufts  of  scales  towards 
dorsum  before  and  beyond  middle  ;  an  irregular  prismatic  purple-blue  blotch 
beneath  disc  at  §  ;  an  8-shaped  tornal  spot  outlined  with  black,  upper  half  filled 
with  brownish  and  lower  with  white  ;  an  evenly  broad  ferruginous-brown 
streak  from  beyond  §  of  costa  to  below  middle  of  termen,  edged  with  some 
black  scales  ;  a  ferruginous-brown  streak  along  apical  part  of  costa,  posteriorly 
triangularly  dilated  and  edged  on  termen  with  blackish  :  cilia  pale  brownish  with 
dark  brown  antemedian  shade,  and  posterior  dark  fuscous  patches  at  apex, 
middle,  and  tornus.  Hindwings  dark  grey,  lighter  towards  base  :  cilia  whitish- 
grey,  with  fuscous  subbasal  shade. 

Khasis,  in  October  ;  one  specimen. 

Oxygrapha  porpacias,  u.  sp. 

<J9-  16-20  mm.  Head  and  thorax  grey.  Palpi  whitish,  irrorated  with 
grey  and  black  except  towards  base.  Abdomen  grey.  Forewings  elongate, 
rather  narrow,  costa  gently  arched,  apex  round-pointed,  termen  sinuate,  rather 
oblique  ;  ochreous-whitish,  finely  and  suftusedly  irrorated  with  giey,  and 
strigulated  with  brown  and  dark  grey,  with  a  few  black  scales  ;  three  black  dots 
longitudinally  placed  just  above  tornus,  first  usually  minute,  second  elongate, 
third  terminal :  cilia  whitish  with  rows  of  fuscous  points,  basal  half  with 
indistinct  fuscous  bars  tipped  with  dark  fuscous,  a  tornal  patch  mixed  with  dark 
grey  and  blackish.  Hindwings  rather  dark  fuscous,  darker  posteriorly  ;  cilia 
rather  dark  fuscous. 

Puttalam,  Muskeliya,  Peradeniya,  and  Gampola,  Ceylon  (Pole,  Green,  Alston)  : 
Muoklek,  Siam  :  in  June  and  from  October  to  February,  nine  specimens. 

Xyloryctim:. 

Metaihrinca,   n.  g. 

Head  with  appressed  scales,  sidetufts  spreading  ;  ocelli  present  ;  tongue 
developed.  Antenna?  §,  in  $  bipectinated,  apex  simple.  Labial  palpi  long, 
lecurved,  second  joint  with  appressed  scales,  terminal  joint  rather  shorter, 
acute.  Maxillary  palpi  rudimentary.  Posterior  tibia?  clothed  with  long 
hairs.  Forewings  with  2  from  £  or  angle,  seldom  stalked  with  3,  4  absent,  5 
approximated,  7  and  8  stalked,  7  to  costa,  9  absent,  10  and  11  remote.  Hind- 
wings somewhat  over  1,  ovate,  cilia  |  ;  3  and  4  stalked,  5  somewhat  approxi- 
mated, 6  and  7  remote,  diverging. 

Type  M.  ancistrias,  Meyr.  Formerly  treated  as  a  section  of  Ptoclioryctis,  but 
the  discovery  of  a  second  species  makes  it  desirable  to  give  it  generic  rank. 
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Metathrinca  ophiura,  n.  sp. 

ft.  13-15  mm.  Head  fuscous,  face  prismatic-white  except  on  margins. 
Palpi  whitish,  second  joint  infuscated  towards  base,  terminal  joint  anteriorly 
suffused  with  dark  fuscous.  Antennae  blackish,  pectinations  6.  Thorax  white, 
posterior  extremity  with  a  blackish  spot.  Abdomen  white,  segments  banded 
with  ferruginous-reddish.  Forewings  elongate,  moderate,  costa  strongly  arched, 
apex  obtuse,  termen  slightly  rounded,  oblique  ;  2  and  3  closely  approximated 
towards  base  or  stalked  ;  shining  white  ;  an  irregular  moderate  pale  greyish- 
silvery  partially  brownish-suffused  fascia  extending  round  apical  fourth  of 
costa  and  upper  half  of  termen,  thence  suddenly  curved  inwards  and  ter- 
minating on  dorsum  before  torn  us,  edged  with  blackish  on  costal  portion  and  round 
apical  margin,  and  suffusedly  blackish-edged  towards  dorsum,  anterior  edge  in 
middle  emitting  a  cloudy  fuscous  streak-like  projection  :  cilia  white,  at  apex 
with  a  black  median  vertical  mark,  beneath  this  with  two  fuscous  transverse 
bars.     Hindwings  whitish  ;  cilia  white. 

Muskeliya,  Puttalam,  Eppawela,  Wellawaya,  and  Galle,  Ceylon,  in  April. 
May,  September  and  December  (Alston,  Pole,  Green,  Fletcher)  ;  six  specimens. 
Exceedingly  like  ancistrias,  but  much  smaller  ^my  smallest  ancistrias  is  19  mm., 
the  small  Puttalam  insect  referred  to  in  my  description  being  really  ophiura), 
and  best  distinguished  by  the  neuration  :  in  ancistrias  vein  2  of  forewings  rises 
from  f  of  cell,  fairly  remote  from  3,  whilst  in  ophiura  2  and  3  are  closely 
approximated,  rising  from  angle  of  cell,  or  even  stalked. 

Linoclostis,  n.  g. 

Head  with  appressed  scales,  sidetufts  spreading  ;  ocelli  present  ;  tongue, 
short.  Antennae  f,  in  ft  bipectinated,  apex  simple.  Labial  palpi  long,  recurved, 
second  joint  with  appressed  scales,  terminal  joint  much  shorter,  acute.  Maxil- 
lary palpi  rudimentary.  Posterior  tibiae  clothed  with  long  hairs.  Forewings 
with  vein  2  from  j£  of  cell,  3  and  4  stalked  from  angle,  5  closely  approximated 
at  base,  6  absent,  7  and  8  stalked,  7  to  termen,  9  absent.  10  and  11  remote. 
Hindwings  somewhat  over  1,  ovate-trapezoidal,  cilia  § :  3  and  4  short-stalked, 
5  parallel,  6  and  7  remote,  diverging. 

Linoclostis  gonatias,  n.  sp. 

$ .  23  mm.  Head  and  thorax  white,  lower  part  of  face  infuscated.  Palpi 
fuscous.  Antennae  dark  grey.  Abdomen  ochreous-grey-whitish.  Forewings 
elongate,  somewhat  dilated  posteriorly,  costa  moderately  arched,  apex  obtuse, 
termen  slightly  rounded,  oblique  ;  shining  white  ;  costal  edge  dark  fuscous 
towards  base  ;  a  slender  fuscous  subterminal  line  from  §  of  costa  to  torn  us, 
almost  right-angled  in  middle  ;  a  slender  ochreous-brownish  line  along  apical 
sixth  of  costa,  cilia  beginning  abruptly  at  its  origin  :  cilia  white,  with  a  fine  dark 
fuscous  line  at  \,  on  outer  half  with  a  light  brownish  patch  at  apex  and  two 
spots  below  this.     Hindwings  grey-whitish  ;  cilia  white. 

Khasis,  in  June  ;  one  specimen.  A  ft  from  Java,  almost  certainly  of  the 
same  species,  has  palpi  white,  antennae  black,  lateral  margins  of  face  pale 
brownish,  expanse  17  mm. 
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Amorbcea,  n.  g. 

Head  with  appressed  scales,  sidetufts  somewhat  spreading  ;  ocelli  absent  ; 
tongue  developed.  Antennae  f ,  in  ft  filiform,  minutely  ciliated.  Labial  palpi 
very  long,  recurved,  slender,  second  joint  with  appressed  scales,  terminal  joint 
nearly  as  long,  acute.  Maxillary  palpi  rudimentary.  Posterior  tibia;  clothed  with 
long  hairs.  Forewings  with  vein  2  from  |  of  cell,  3  and  4  stalked,  5  approxi- 
mated 7  and  8  stalked,  7  to  apex  or  just  beneath,  9  absent,  10  and  11  remote. 
Hindwings  over  1,  ovate-trapezoidal,  cilia  ^:  3  and  4  connate,  5  parallel,  6  and  7 
remote,  diverging. 

Type    A.  hepatica. 

Amorbcea  hepatica,  n.  sp. 

ftQ.  22-26  mm.  Head  light  ochreous-orange,  Palpi  ochreous-yellowish, 
toward  base  somewhat  infuscated.  Antenna?  whitish-ochreous.  Thorax 
brownish-ochreous  suffused  with  prismatic  purple-grey,  especially  in  ft.  Abdo- 
men ochreous-yellowish.  Forewings  elongate,  costa  gently  arched,  apex  obtuse, 
termen  obliquely  rounded  ;  purple-brownish-ochreous,  more  purplish  towards 
base  ;  costal  edge  finely  yellowish  :  cilia  brownish-ochreous.  Hindwings  and 
cilia  ochreous-yellowish,  with  a  slight  fuscous  tinge. 

Bombay  (Young)  ;  two  specimens. 

Amorba:a  alma,  n.  sp. 

$ .  24  mm.  Head  light  ochreous-orange,  face  paler.  Palpi  ochreous-yellowish , 
case  infuscated.  Antennas  pale  yellowish  spotted  with  brownish.  Thorax  light 
yellow-ochreous.  Abdomen  ochreous-yellow.  Forewings  elongate,  costa  gently 
arched,  apex  obtuse,  termen  obliquely  rounded  ;  light  yellow-ochreous  :  cilia 
light  yellow-ochreous.     Hindwings  and  cilia  light  ochreous-yellowish. 

Coorg,  3500  feet,  in  June  (Newcome)  ;  one  specimen. 

Hermogenes,  Zell. 

I  am  now  disposed  to  treat  Epichostis,  Meyr.  as  a  synonym  of  this  genus,  which 
was  founded  by  Zeller  on  one  Indian  species,  aliferella.  To  this  genus  is  also 
referable  the  species  described  by  me  as  Chaliniastis  melrodelta.  I  now  add 
eight  additional  species.  The  most  important  variations  of  structure  are  that 
vein  7  of  forewings  may  terminate  in  costa,  apex,  or  termen,  but  usually  close 
to  the  apex,  which  tends  to  be  indefinite  in  position  ,  and  that  veins  7  and  i) 
are  sometimes  stalked,  as  in  Zeller's  figure,  but  are  much  more  usually  separate: 
in  all  the  species,  including  aliferella,  they  appear  to  be  normally  separate,  though 
not  invariably,  with  the  exception  of  melanocona,  in  which  they  are  usually  but 
not  constantly  stalked.  The  rough  hairscales  on  the  anterior  tibia?  and  tarsi 
and  the  posterior  tarsi  of  aliferella,  are  not  found  in  the  other  species,  but  do 
not  seem  to  justify  generic  separation. 

Hermogenes  leucorma,  n.  sp. 

ft  9 .  20-22  mm.  Head  and  thorax  rather  dark  brown.  Palpi  whitish- 
ochreous,  sf-cond  joint  with  lower  f  and  a  subapical  ring  brown,  terminal  joint 
with  base  and  anterior  edge  dark  fuscous.  Antenna?  pale  ochreous  more  or 
less   mixed  with  fuscous.     Abdomen  fuscous,    anal   tuft   yellowish.     Forewings 
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elongate,  rather  narrow,  posteriorly  dilated,  costa  slightly  arched,  apex  obtuse, 
termen  nearly  straight,  somewhat  oblique;  7  to  apex  ;  rather  dark  ochreous- 
brown  ;  stigmata  dark  fuscous,  first  sometimes  connected  with  dorsum  by  an 
undefined  oblique  triangular  patch  of  dark  fuscous  suffusion  ;  a  few  whitish  scales 
towards  costa  and  dorsum  about  middle  ;  a  subterminal  series  of  seven  cloudy 
white  marks,  central  and  dorsal  rather  elongated  inwards,  and  a  terminal  series 
of  six  similar  marks  :  cilia  pale  ochreous,  with  two  rather  indistinct  fuscous 
shades.  Hindwings  grey  or  dark  grey  ;  cilia  pale  greyish-ochreous  becoming 
grey  towards  dorsum,  with  a  dark  grey  subbasal  shade. 

Khasis,  in  July  ;  four  specimens. 

Bermogenes  stelota,  n.  sp. 

£.  17  mm.  Head  ferruginous-brown.  Palpi  ferruginous-yellow,  towards 
base  slightly  infuscated.  Antennae  dark  fuscous.  Thorax  dark  fuscous, 
shoulders  suffused  with  ferruginous-brown.  Abdomen  dark  fuscous,  anal  tuft 
yellowish.  Foiewings  elongate,  narrow  towards  base,  posteriorly  dilated,  costa 
slightly  arched,  apex  obtuse,  termen  almost  straight,  somewhat  oblique  ;  7  to 
just  below  apex  ;  rather  dark  fuscous,  with  faint  purplish  tinge  ;  cosial  edge  and 
costal  extremities  of  veins  ferruginous-ochreous  except  towards  base  ;  a  short 
subcostal  ferruginous  streak  from  base  ;  two  narrow  blackish  fasciae  edged 
with  ferruginous,  first  about  %,  slightly  oblique,  almost  reaching  dorsum  but  not 
nearly  costa,  second  about  §,  direct,  reaching  dorsum  but  not  costa  ;  some  black 
scales  indicating  a  curved  subterminal  line  ;  a  blackish  terminal  line  :  cilia 
ochreous,  towards  tips  paler  and  fuscous-tinged.  Hindwings  fuscous  ;  cilia  pale 
ochreous  with  three  fuscous  shades. 

Khasis  ;  one  specimen. 

Hermogenes  tympunias,  n.  ?p. 

$9-  18-23  mm.  Head  whitish-ochreous,  more  or  less  yellowish-tinged,  in 
9  suffused  with  fuscous  except  on  sides.  Palpi  whitish-ochreous,  more  or  less 
vellowish-tinged,  lower  §  of  second  joint  fuscous,  extreme  base  of  terminal  joint 
fuscous  in  9-  Antennae  pale  ochreous-yellowish,  indistinctly  spotted  with 
fuscous.  Thorax  in  $  light  brownish-ochreous,  in  9  fuscous,  margins  more  or 
less  yellow.  Abdomen  whitish-ochreous  suffused  with  fuscous.  Forewings 
elongate,  narrow,  posteriorly  dilated,  costa  slightly  arched,  faintly  sinuate  in 
middle,  apex  obtuse,  termen  straight,  slightly  oblique;  rather  light  fuscous,  some- 
what deeper  in  9  ;  costal  edge  except  towards  base,  and  veins  towards  costa 
more  or  less  streaked  with  ferruginous-yellow,  and  costal  area  in  £  variably 
suffused  with  light  ochreous-yellowish  ;  two  large  sharply  marked  black  dorsal 
blotches,  edged  with  pale  yellowish,  first  rounded-triangular,  extending  on 
dorsum  from  base  to  near  |  and  reaching  more  than  half  across  wing,  second 
irregular-trapezoidal,  reaching  f  across  wing  and  extending  in  disc  from  before 
middle  to  £,  but  more  or  less  considerably  narrowed  towards  dorsum,  posterior 
edge  obtusely  prominent  in  middle  of  wing  ;  an  interrupted  black  terminal 
line  :  cilia  brownish-ochreous,  with  a  fuscous  shade.  Hindwings  in  $  grey,  in 
9  dark  grey  ;  cilia  in  $  yellowish  with  a  light  fuscous  shade,  in  9   srej. 


INDIAN  MICRO-LEPIDOPTERA.  629 

Khasis,  from  June  to  September  ;  fifteen  specimens.  Allied  to  elephautias, 
but  larger,  and  readily  distinguishable  by  the  contraction  of  the  second  blotch 
towards  dorsum. 

Htrmogenes  melanncona,  n.  sp. 

£.  13-17  mm.  Head  ochreous-yellowish,  sometimes  centrally  fuscous- 
tinged.  Palpi  ochreous-whitish,  second  joint  with  basal  |  yellowish-  fuscous  and 
a  subapical  ring  dark  fuscous.  Antenna?  ochreous-yellowish  ringed  with 
fuscous.  Thorax  light  violet-fuscous.  Abdomen  grey,  apex  whitish-ochreous. 
Forewings  elongate,  rather  narrow,  somewhat  dilated  posteriorly,  costa  slightly 
arched,  apex  obtuse,  termen  slightly  sinuate,  somewhat  oblique  ;  7  and  9 
usually  stalked  (in  seven  specimens  out  of  eight),  7  to  costa  ;  light  violet- 
fuscous,  costa  suffused  with  pale  ochreous  except  towards  apex  ;  a  variable 
transverse  or  subtriangular  blackish  blotch  on  dorsum  before  middle,  edged 
with  whitish-yellow,  reaching  nearly  ^  across  wing  ;  second  discal  stigma  black- 
moderate,  edged  wUh  whitish-ochreous  ;  a  transverse  streak  of  blackish  suffu- 
sion from  ^  of  costa  to  before  tornus,  becoming  obsolete  dorsally,  curved  in- 
wards on  upper  half  ;  an  interrupted  blackish  terminal  line  :  cilia  pale  ochreous. 
sometimes  with  a  fuscous  shade.  Hindwings  pale  grey  ;  cilia  whitish-ochreous, 
on  dorsum  greyish-tinged. 

Maskeliya,  Ceylon,  from  August  to  January  (Pole,  de  Mowbray)  :  eight 
specimens. 

Hermoyenes  baralhrias,  n.  sp. 

$  Q .  13-17  mm.  Head  and  thorax  dark  purplish-fuscous,  with  a  ferrugi- 
nous streak  above  eyes,  face  pale  ochreous.  Palpi  pale  yellowish,  second  joint 
with  basal  J  and  a  subapical  ring  dark  fuscous,  base  of  terminal  joint  dark 
fuscous.  Antennas  and  abdomen  dark  fuscous.  Forewings  elongate,  rather 
narrow,  posteriorly  dilated,  costa  gently  arched  towards  extremities,  apex 
obtuse,  termen  almost  straight,  somewhat  oblique  ;  7  to  costa  ;  dark  purplish- 
fuscous  ;  extreme  costal  edge  pale  yellowish  in  £  except  towards  extremities  : 
markings  blackish,  with  slight  ferruginous  tinge,  obscurely  edged  with 
ochreous-whitish  ;  a  variable  transverse  or  subtriangular  blotch  from  dorsum 
before  middle,  reaching  |  across  wing  ;  second  discal  stigma  rather  large  ;  a 
rather  narrow  straight  subterminal  fascia,  anterior  edge  curved  inwards  on 
upper  half,  posterior  edge  not  pale-margined  ;  a  blackish  terminal  line  :  cilia 
purplish-fuscous,  basal  third  darker,  tips  ochreous-whitish.  Hindwings  and 
cilia  dark  grey. 

Patipola,  Newera  Eliya  and  Maskeliya,  Ceylon,  in  November  and  from  March 
to  May  (Alston,  Pole)  ;  eight  specimens. 

jHermogenes  tlicremna,  n.  sp. 

<J  9-     16-19     mm.      Head    and     thorax     brown,     face     whitish-ochreous. 

Palpi     whitish-ochreous,    second    joint     with     lower     §     and    an     indistinct 

subapical  ring   brownish,   terminal   joint     with   base    and   anterior  edge  dark 

fuscous.     Antennas    dark    fuscous.     Abdomen     in     $     whitish-ochreous,    in 

9     fuscous.      Forewings   elongate,   posteriorly    dilated,   costa    gently   arched 

14 
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apex  obtuse,  termen  almost  straight,  rather  oblique  ;  7  to  costa  ;  violet- 
brownish,  variable  in  depth,  sometimes  mixed  with  pale  ochreous-yellowish 
towards  costa  ;  costal  edge  ochreous-yellowish  ;  sometimes  a  brown  basal 
patch  more  or  less  indicated,  obsolete  towards  costa  ;  a  dark  ferruginous- 
brown  variable  transverse  blotch  on  middle  of  dorsum,  sometimes  narrowed 
upwards,  reaching  about  g  across  wing,  anterior  edge  nearly  vertical  and  edged 
first  with  dark  fuscous  and  then  with  whitish  ;  second  discal  stigma  dark  fus- 
cous, partially  whitish-edged  ;  a  narrow  transverse  dark  ferruginous-brown 
subterminal  fascia,  sinuate  inwards  and  strongest  on  upper  half,  attenuated 
dorsally,  more  or  less  yellowish-edged  anteriorly  ;  an  interrupted  blackish  termi- 
nal line  :  cilia  pale  ochreous  with  one  or  two  fuscous  or  dark  fuscous  shades, 
base  sometimes  yellowish.  Hindwings  in  ft  whitish-grey,  in  9  grey ;  cdia 
whitish-ochreous,  sometimes  yellowish-tinged,  round  apex  with  one  or  two  faint 
fuscous  lines. 

Maskeliya,  Ceylon,  in  July  and  from  October  to  March  (Pole)  ;  sixteen 
specimens, 

Hermogenes  antigama,  n.  sp. 

ft  9  •  18-22  mm.  Head  yellow-ochreous,  in  $  brownish-tinged.  Palpi 
whitish-ochreous,  second  joint  with  basal  §  and  a  subarical  ring  more  or  less 
fuscous.  Antennas  pale  yellowish  ringed  with  fuscous.  Thorax  fuscous. 
Abdomen  in  ft  whitish-ochreous,  in  9  rather  dark  fuscous  mixed  with  yellowish 
on  sides.  Forewings  elongate,  posteriorly  dilated,  costa  gently  arched  towards 
extremities,  apex  obtuse,  termen  slightly  sinuate,  rather  oblique  ;  7  to  costa  (in 
one  wing  of  9  stalked  with  9)  ;  in  ft  ochreous-yellowish,  more  or  less  irrorated 
with  fuscous  except  towards  costa,  in  9  rather  dark  violet-fuscous,  towards 
costa  suffused  with  whitish-ochreous,  costal  edge  ochreous-yellow  ;  an  irregular 
inwardly  oblique  wedge-shaped  dark  fuscous  blotch  from  dorsum  beyond  middle, 
reaching  §  across  wings,  in  one  ft  reduced  to  a  small  dorsal  spot,  apex  persistent 
as  blackish  first  discal  stigma  ;  second  discal  stigma  also  black  ;  an  irregular 
narrow  subterminal  fascia  of  dark  fuscous  suffusion,  curved  inwaids  on  upper 
half  ;  an  interrupted  blackish  terminal  line  :  cilia  whitish-ochreous,  with  two 
more  or  less  distinct  fuscous  shades,  Hindwings  in  ft  ochreous-whitish,  in  9 
rather  dark  grey  :  cilia  in  ft  ochreous-whitish,  in  9  whitish-ochreous  with  two 
fuscous  shades. 

Palni  Hills,  6,000  feet  (Campbell)  ;  three  specimens.  Very  similar  to  dicrem- 
na,  but  differs  by  the  yellowish  antennae  ringed  with  fuscous,  termen  of 
forewings  somewhat  more  sinuate  and  oblique,  forewings  in  ft  yellower  and 
hindwings  whiter,  head  yellower,  dorsal  blotch  narrower  and  inwardly  oblique 
instead  of  having  anterior  edge  vertical,  first  dorsal  stigma  distinct. 

Hermogenes  crypluea,  n.  sp. 

9.  18-19  mm.  Head  ochreous-yellow,  sides  of  face  dark  brown.  Palpi  light 
ochreous-yellowish,  lower  £  of  second  joint  dark  fuscous.  Antennas  dark  fuscous. 
Thorax  daik  fuscous.  Abdomen  fuscous.  Forewings  elongate,  posteriorly 
dilated,  costa  gently  arched,  apex  obtuse,  termen  nearly  straight,  somewhat 
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oblique  ;  7  to  costa  ;  purplish-fuscous  irrorated  with  dark  fuscous  ;  extreme 
costal  edge  yellowish  posteriorly  ;  discal  stigmata  cloudy,  dark  fuscous,  first 
connected  with  dorsum  beyond  middle  by  an  oblique  fascia-like  patch  of  dark 
fuscous  suffusion  :  faint  traces  of  a  curved  darker  subterminal  streak  :  cilia 
whitish-ochreous  with  two  dark  fuscous  shades.  Hindwings  fuscous  ;  cilia 
whitish-ochreous,  with  two  fuscous  shades. 
Khasis  ;  three  specimens. 
Amphitrias,  n.  g. 

Head  with  loosely  appressed  hairs,  side  tufts  spreading  ;  ocelli  absent  ;  tongue 
developed.  Antennae  f  ,  in  g  with  long  ciliations  (4).  Labial  palpi  very  long, 
recurved,  second  joint  thickened  with  somewhat  projecting  scales  beneath, 
terminal  joint  as  long  as  second,  acute.  Maxillary  palpi  rudimentary.  Posterior 
tibiae  clothed  with  rough  hairs.  Forewings  with  veins  2  and  3  approximated 
from  angle,  4  absent,  7  and  8  stalked,  7  to  termen,  11  from  middle.  Hindwings 
somewhat  over  1,  oblong-ovate,  cilia  £  :  4  absent,  5  approximated  to  3,  6  and  7 
stalked. 

Amphitrias  cynica,  n.  sp. 

$  9-  17-21  mm.  Head,  thorax,  and  abdomen  ochreous- whitish.  Palpi  white 
second  joint  fuscous  except  towards  apex.  Antennas  in  £  grey,  in  9  whitish. 
Porewings  elongate,  rather  narrow,  costa  gently  arched,  apex  obtuse,  termen 
slightly  sinuate,  oblique  ;  ochreous-whitish ;  usually  some  scattered  irregular 
pale  fuscous  irroration  or  suffusion,  especially  beyond  cell  and  towards  tornus  ; 
discal  stigmata  dark  fuscous  ;  a  row  of  blackish  marginal  dots  round  apex  and 
termen  :  cilia  ochreous-whitish.     Hindwings  and  cilia  ochreous-whitish. 

Patipola  and  Maskeliya,  Ceylon,  from  February  to  May  (Alston,  Pole)  ;  six 
specimens. 

Epimactis  talantias,  n.  sp. 

$9-  14-19  mm.  Head  white,  side  tufts  drawn  into  a  central  tuft.  Palpi 
white,  lower  half  of  second  joint  infuscated,  extreme  tip  of  terminal  joint 
blackish.  Antennae  grey.  Thorax  white,  finely  sprinkled  with  pale  ochreous. 
Abdomen  pale  whitish-ochreous.  Forewings  elongate,  rather  narrow,  costa 
gently  arched,  apex  obtuse,  termen  obliquely  rounded;  white,  in  $  thinly,  in  9 
more  closely  irrorated  with  fine  fuscous  or  pale  fuscous  specks  ;  stigmata  black, 
plical  obliquely  beyond  first  discal  ;  a  row  of  black  dots  immediately  before 
margin  round  apical  portion  of  costa  and  termen  to  tornus :  cilia  white,  with  a  few 
fuscous  specks.     Hindwings  grey-whitish,  apex  slightly  greyer  :  cilia  whitish. 

Matale  and  Kandy,  Ceylon,  in  August,   November,   December,   and   Marcb 
(Pole)  ;  six  specimens. 
Odites,  Wals. 

I  think  it  best  to  sink  Myriopleura  and  Trichemis  as   synonyms  of  this  genus, 
the   distinctive   characters   appearing   unsatisfactory  in  the  light   of   increased 
material.     Ten  additional  species  are  now  described. 
Odites  practoria,  n.  sp. 
$  9  •  15-18  mm.      Head,    thorax,    and    abdomen     whitish-ochreous.     Palpi 
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ochreous-whitish,  lower  3  of  second  joint  fuscous,  base  of  terminal  joint  dark 
fuscous.  Antennse  grey,  ciliations  in  $  3.  Forewings  elongate,  moderate,  costa 
gently  arched,  apex  round-pointed,  termen  sinuate,  oblique  ;  2  from  £  ;  whitish- 
ochreous,  more  or  less  sprinkled  with  fuscous  and  a  few  black  scales ;  a  black 
basal  dot  in  middle,  and  base  of  costa  black  ;  a  black  dot  beneath  costa  at  \  ; 
stigmata  small,  black,  plical  obliquely  beyond  first  discal  ;  a  triangular  blackish 
spot  on  costa  before  middle  ;  three  small  spots  of  dark  fuscous  suffusion  on 
costa  posteriorly,  from  first  of  which  proceeds  an  angulated  or  strongly  curved 
series  of  small  spots  of  dark  fuscous  irroration  to  dorsum  before  tornus  ;  a  ter- 
minal series  of  black  dots  :  cilia  whitish-ochreous,  with  a  fuscousiline.  Hindwings 
ochreous-whitish,  in  $  slightly  tinged  with  grey  ;  cilia  pale  whitish-ochreous 
sometimes  with  a  faint  grey  line. 

Khasis,  in  June  and  September  ;  seven  specimens. 

Odites  glaphyra,  n.  sp. 

ft.  26  mm.  Head  whitish-ochreous,  sides  of  face  brownish.  (Palpi  broken.) 
Antennas  pale  brownish-ochreous,  ciliations  3.  Thorax  pale  brownish-ochreous. 
Abdomen  whitish-ochreous.  Forewings  elongate,  rather  narrowed  towards  base, 
costa  gently  arched,  apex  round-pointed,  termen  sinuate,  oblique  ;  2  from  f  ; 
pale  brownish  ochreous,  with  some  scattered  dark  fuscous  specks  ;  extreme 
costal  edge  blackish  towards  base  ;  stigmata  small,  blackish,  plical  obliquely 
beyond  first  discal;  an  angulated  subterminal  series  of  indistinct  dark  fuscous 
dots,  terminating  in  a  cloudy  dark  fuscous  prastornal  spot  ;  a  terminal  series  of 
blackish  dots :  cilia  pale  brownish-ochreous.  Hindwings  ochreous-whitish  : 
cilia  whitish-ochreous. 

Sikkim,  in  March  ;  one  specimen. 

Odites  aspasta,  n.  sp. 

ftQ.  23-24  mm.  Head  yellow-ochreous,  sides  of  face  dark  fuscous.  Palpi 
light  ochreous-yellowish,  lower  §  of  second  joint  dark  fuscous.  Antennae  grey, 
yellowish  beneath  and  towards  base,  ciliations  in  ft  hardly  2.  Thorax  yellowish- 
ochreous,  tinged  or  sprinkled  with  fuscous.  Abdomen  whitish-ochreous. 
Forewings  elongate,  narrowed  towards  base,  costa  gently  arched,  apex  obtuse, 
termen  straight,  rather  oblique  ;  2  from  near  angle  ;  light  yellow-ochreous, 
sometimes  partially  finely  sprinkled  with  light  fuscous  ;  sometimes  a  small 
black  dot  beneath  costa  at  |  ;  stigmata  blackish,  discal  rather  large,  plical 
minute,  obliquely  beyond  first  discal  ;  an  angulated  subterminal  series  of  small 
undefined  spots  of  blackish  irroration  ;  a  terminal  series  of  black  dots  :  cilia 
whitish-ochreous.  Hindwings  whitish-grey,  with  indications  of  dark  terminal 
dots  ;  cilia  in  ft  light  grey,  base  whitish,  in  $  ochreous-whitish  with  a  grey  line. 

Khasis,  in  May  and  September  ;  three  specimens. 

Odites  agraula,  n.  sp. 

ft.  19-22  mm.  Head,  antennae,  thorax,  and  abdomen  whitish-ochreous 
antenna!  ciliations  3.  Palpi  pale  whitish-ochreous,  second  joint  fuscous  except 
towards  apex.  Forewings  elongate,  moderate,  somewhat  dilated  posteriorly,  costa 
gently  arched,  apex  obtuse,  termen  hardly  sinuate,  rather  oblique  ;  2  almost  from 
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angle  ;  whitish-ochreous,  costal  edge  yellowish -tinged  ;  a  black  dot  beneath 
costa  near  base,  and  base  of  costa  more  or  less  suffused  with  dark  fuscous  ; 
discal  stigmata  black,  first  followed  by  a  minute  black  dot  obliquely  above  it, 
second  transversely  double,  upper  tending  to  form  a  short  inwardly  oblique 
mark  ■  plical  stigma  indicated  by  a  few  blackish  scales  on  fold  midway  between 
discal;  a  patch  of  fuscous  suffusion  on  costa  in  middle,  and  another  before  apex; 
sometimes  indications  of  a  fascia  of  fuscous  irroration  from  central  costal 
patch  to  tornus  ;  a  terminal  series  of  undefined  dark  fuscous  dots  ;  cilia 
ochreous-whitish,  basal  half  yellowish- tinged.  Hindvvings  and  cilia  ochreous- 
whitish ,  cilia  yellower- tinged. 

Palui  Hills,  6,000  feet  (Campbell)  ;  four  specimens. 

Odites  eriopa,  n.  sp. 

ft  $ .  16 — 18  mm.  Head,  thorax,  and  abdomen  whitish-ochreous,  thorax  in 
9  fuscous-tingsd.  Palpi  oshreous-whitish,  lower  f  of  second  joint  dark  fus- 
cous, extrema  base  and  apex  of  terminal  joint  dark  fuscous.  Antennae  in  ft 
whitish-ochreous,  in  9  fuscous,  ciliations  in  ft  3.  Forewings  elongate,  moder- 
ate, costa  gently  arched,  apex  obtuse,  termen  hardly  sinuate,  rather  oblique  ;  2 
from  £  ;  whitish-ochreous,  in  ft  sprinkled  with  fuscous,  in  9  suffused  with  a 
pale  pinkish -fuscous  tinge  and  irrorated  with  dark  fuscous  ;  costal  edge  suffused 
with  ochreous-yellowish  ;  discal  stigmata  rather  large,  round,  black  :  cilia  pale 
yellowish,  sometimes  with  an  indistinct  fuscous  line.  Hindwings  ochreous- 
whitish,  in  ft  slightly  greyish  on  margins,  in  9  tinged  with  light  grey 
throughout  ;  cilia  whitish-yellowish,  in   9  greyish-tinged. 

Khasis,  in  July  and  August  ;  six  specimens. 

Odites  centrias,  Meyr. 

Described  from  Burma,  but  common  in  India  and  Ceylon  ;  the  description 
may  be  enlarged  in  the  following  particulars  :  ft  9  ,  14 — 19  mm.  ;  forewings 
often  almost  whitish,  veins  usually  more  or  less  distinctly  lined  with  fuscous, 
most  strongly  in  palest  specimens  ;  characteristic  black  dot  on  origin  of  veins  4 
and  5  always  conspicuous.  Occurs  in  Khasis,  Nilgirh,  Coorg,  Bombay  ;  Hapu- 
tale,  Maskeliya,  Diyatalawa,  and  Madulsima,  Ceylon  ;  from  April  to  December. 

Odites  gomphias,  n.  sp. 

ft  9«  15 — 23  mm.  Head  and  palpi  ochreous-whitish,  second  joint  of  palpi 
more  or  less  infuscated  except  towards  apex,  terminal  joint  posteriorly  clothed 
in  ft  throughout,  in  9  towards  middle  with  loose  expansible  hairscales.  An- 
tennae and  abdomen  whitish-ochreous,  antennal  ciliations  in  ft  5.  Forewings 
elongate,  costa  moderately  arched,  apex  obtuse,  termen  slightly  sinuate,  little 
oblique  ;  2  from  angle;  ochreous-whitish  ;  an  oblique  black  interrupted  line  in 
disc  marking  end  of  cell ;  undefined  streaks  of  ochreous  or  fuscous  suffusion 
round  upper  and  posterior  margins  of  cell,  beneath  costa  posteriorly,  from  dis- 
cal mark  to  middle  of  termen  (sometimes  double),  and  an  oblique  streak  from 
dorsum  towards  base  ;  a  blackish  mark  on  costal  edge  before  apex,  and  one  on 
middle  of  termen  :  cilia  pale  whitish-ochreous,  more  or  less  marked  with  fuscous 
opposite  black  marginal  marks.     Hindwings  and  cilia  ochreous-whitish. 


634  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XV 111. 

Maskeliya,  Maturatta,  Puttalam,  and  Eppawela,  Ceylon  ;  in   March,  Septem- 
ber and  November  (Pole,  Green,  de  Mowbray);  five  specimens. 
Odites  ftwarsia,  n.  sp. 

£.  16 — 17  mm.  Head  ochreous- whitish.  Palpi  whitish,  lower  half  of  second 
joint  fuscous.  Antenna?  pale  ochreous,  ciliations  very  short  (J).  Thorax  and 
abdomen  whitish -ochreous.  Forewings  elongate,  costa  moderately  arched, 
apex  obtuse,  termen  nearly  straight,  rather  oblique  ;  2  from  angle  ;  whitish- 
ochreous,  some  veins  indistinctly  streaked  with  pale  yellow -ochreous  ;  an  oblique 
patch  of  pale  brownish  suffusion  from  dorsum  near  base  to  fold  ;  an  oblique 
blackish  linear  mark  crossing  end  of  cell,  followed  by  some  brownish  suffusion 
tending  to  extend  itself  along  veins  :  cilia  whitish-ochreous.  Hindwings  and 
cilia  ochreous- whitish. 

N.  Coorg,  3,500  feet,  in   May    (Newcome);  two  specimens.     Much  like    the 
preceding,   but  structurally  distinct. 
Oditts  orthomeira ,  n.  sp. 

$  $.  16 — 18  mm.  Head  and  thorax  whitish-ochreous,  in  9  suffused  with 
pale  brownish-ochreous.  Palpi  ochreous-whitish,  lower  §  of  second  joint  fus- 
cous, extreme  base  of  terminal  joint  dark  fuscous.  Antennas  grey,  beneath  and 
towards  base  whitish-ochreous,  ciliations  in  $  2.  Abdomen  greyish.  Fore- 
wings  elongate,  rather  narrowed  towards  base,  costa  slightly  arched,  apex 
obtuse,  termen  nearly  straight,  rather  oblique;  2  from  f  ;  whitish-ochreous,  in  $ 
tinged  with  brownish-ochreous  and  irrorated  with  brownish;  stigmata  blackish, 
first  discal  rather  large,  plical  obliquely  beyond  first  discal;  a  strongly  curved 
subterminal  series  of  minute  black  dots,  central  dot  enlarged  and  conspicuous  : 
a  series  of  minute  indistinct  blackish  dots  on  posterior  part  of  costa  and  termen  ? 
cilia  whitish-yellowish.  Hindwings  pale  grey;  cilia  pale  grey,  base  whitish- 
yellowish. 

Maskeliya,  Ceylon,  in  April  (Pole),  one  g  (type):  Khasis  in  August,  one  $>• 
Odttes  sphendonistis,  n.  sp. 

A.  14  mm.  Head  and  thorax  whitish-ochreous  suffused  with  light  fuscous. 
Palpi  ochreous-whitish,  second  joint  suffused  with  rather  dark  fuscous,  terminal 
joint  with  basal  and  median  undefined  dark  fuscous  rings.  Antenna?  serrulate 
ochreous-whitish,  basal  joint  dark  fuscous,  ciliations  minute  but  distinct  (J{). 
Abdomen  greyish-ochreous,  segmental  margins  and  anal  tuft  whitish-ochreous. 
Forewings  elongate,  posteriorly  slightly  dilated,  costa  moderately  arched,  apex 
obtuse,  termen  straight,  little  oblique;  2  from  near  angle  ;  light  greyish-ochreous 
suffusedly  irrorated  with  fuscous  ;  a  blackish  basal  dot  in  middle,  and  one  on 
base  of  costa  ;  stigmata  rather  large,  black,  plical  slightly  beyond  first  discal  ;  a 
row  of  blackish  dots  along  posterior  part  of  costa  and  termen  to  before  tornus  : 
cilia  pale  greyish-ochreous.  Hindwings  and  cilia  grey. 
Puttalam,  Ceylon,  in  September  (Pole)  ;  one  specimen. 
Odites  mistharna,  n.  sp. 

$  $.  11 — 14  mm.  Head  and  thorax  light  brownish-ochreous.  Palpi  whitish- 
ochreous,  second  joint  sometimes  somewhat  infuscated   and   with    an  indistinct 
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fuscous  subapical  ring,  extreme  base  of  terminal  joint  dark  fuscous.  Antennae. 
pale  ochreous,  in  ft  serrulate,  ciliations  hardly  perceptible.  Abdomen  grey 
apex  whitish-ochreous.  Forewings  elongate,  costa  gently  arched,  apex  obtuse, 
termen  nearly  straight,  rather  oblique;  2  from  near  angle  :  light  brownish- 
ochreous,  more  or  less  irrorated  finely  with  brown  or  fuscous  ;  a  black  dot  on 
base  of  costa  ;  stigmata  blackish,  discal  rather  near  together,  plical  directly 
beneath  first  discal  •  a  row  of  blackish  dots  along  posterior  part  of  costa  and 
termen  to  before  tornus  :  cilia  light  brownish-ochreous,  tips  paler.  Hindwings 
grey  ;  cilia  light  grey,  with  darker  basal  shade. 

Puttalam  and  Trincomali.  Ceylon,  from  June  to  September  (Pole,  Fletcher), 
five  specimens. 

Procometis  trochala,  n.  sp. 

ft  21  mm.,  9  35  mm.  Head  and  thorax  brownish.  Palpi  whitish- 
ochreous,  mixed  with  brownish,  second  joint  loosely  haired  above,  terminal 
shorter.  Antennas  fuscous.  Abdomen  brownish,  segmental  margins  whitish- 
ochreous.  Forewings  elongate,  rather  narrow,  costa  gently  arched,  apex  round- 
pointed,  termen  rounded,  rather  strongly  oblique  ;  brown,  in  ft  slightly,  in  9 
suffusedly  sprinkled  with  dark  fuscous,  especially  in  disc  and  towards  termen, 
costa  suffused  with  dark  fuscous,  except  towards  base,  more  broadly  in  $  ;  dis- 
cal stigmata  obscurely  indicated  by  dark  fuscous  suffusion,  second  tending  to  be 
transversely  double  :  cilia  pale  fuscous  sprinkled  with  dark  fuscous.  Hindwings 
in  ft  much  narrower  than  in  $,  narrower  than  forewings,  whitish-ochreous 
slightly  tinged  with  fuscous  posteriorly,  with  ochreous-yellowish  costal  hair- 
pencil,  cilia  very  long,  at  tornus  over  1.  whitish-ochreous  ;  in  9  dark  fuscous, 
suffused  with  whitish  towards  base,  cilia  whitish. 

Pusa,  Bengal,  bred  in  June  from  larvaa  feeding   on  dried  leaves  of  sugarcane 
(Maxwell- Lefroy);  two  specimens.     This   does  not    differ  essentially   from    the 
Australian  species  of  the  genus   except   in  the  shorter  palpi  with  second   joint 
more  thickened  with  scales  and  roughened  above. 
Acria,  Stph. 

This  genus,  to  which  my  attention  was  kindly  called  by  Mr.  T.  Hartley 
Durrant,  supersedes  Amphoritis  Meyr.,  and  the  type-species,  A.  emarginella 
Don.,  supersedes  my  camelodes. 

Acria  eulectra,  n.  sp. 

ft.  16  mm.  Head  ochreous-white.  (Palpi  broken.)  Antennas  whitish  ringed 
with  blackish.  Thorax  fuscous,  shoulders  ochreous-white.  Abdomen  yellow- 
whitish.  Forewings  elongate,  moderate,  costa  moderately  arched,  subsinuate  in 
middle,  with  rough  projecting  scales  on  each  side  of  sinuation  causing  it  to 
appear  as  an  excavation,  apex  rounded-obtuse,  termen  rounded,  little  oblique  • 
ochreous-white;  a  suffused  fuscous  patch  extending  along  dorsum  from  base  to  §, 
narrrowed  posteriorly,  obscurely  interrupted  in  middle;  a  round  patch  in  middle 
of  disc  irregularly  mixed  with  fuscous  and  blackish;  undefined  dark  fuscous  costal 
strigulas  on  each  side  of  sinuation,  second  giving  rise  to  an  angulated  undefined 
line  of  dark  fuscous  and  blackish  scales  ending  in  a  small  spot  before  tornus  : 
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some  slight  brownish  suffusion  beyond  this  on  lower  half  ;  a  series  of  minute 
dark  fuscous  dots  on  posterior  part  of  costa  and  termen  :  cilia  ochreous-white. 
Hindwings  fuscous,  somewhat  thinly  scaled,  suffused  with  dark  fuscous  poste- 
riorly :  cilia  yellow- whitish,  with  faint  traces  of  a  fuscous  line. 

Khasis,  in  December  :  one  specimen. 

Acria  xanthosaris,  n.  sp. 

g.  16-18  mm.  Head  whitish,  crown  tinged  or  suffused  with  light  fuscous. 
Palpi  white,  second  joint  with  upper  longitudinal  half  suffused  with  light  fus- 
cous, terminal  joint  with  fuscous  supramedian  ring.  Antennae  dark  fuscous. 
Thorax  reddish-fuscous.  Abdomen  golden-yellow.  Forewings  elongate, 
moderate,  costa  moderately  arched,  subsinuate  in  middle,  with  rough  projecting 
scales  on  each  side  of  sinuation  causing  it  to  appear  as  an  excavation,  apex 
obtuse,  termen  slightly  rounded,  somewhat  oblique  ;  pale  reddish -grey  irro  rated 
with  reddish-fuscous  ;  a  cloudy  dark  grey  spot  on  dorsum  at  \  ;  cloudy  dark 
grey  marks  on  costa  at  i  and  before  and  after  sinuation  ;  stigmata  minute,  dark 
fuscous,  inconspicuous,  plical  rather  obliquely  beyond  first  discal  ;  an  indistinct 
angulated  dark  grey  line  from  beyond  costal  sinuation  to  before  tornus  ;  a 
series  of  dark  grey  dots  on  posterior  part  of  costa  and  termen  :  cilia  ochreous- 
whitish  tinged  with  reddish,  basal  half  reddish-grey  bounded  by  a  dark  grey 
shade.  Hindwings  fuscous,  rather  darker  posteriorly  ;  cilia  whitish-fuscous,  on 
dorsum  paler  and  sometimes  yellowish-tinged  ;  undersurface  with  a  subcostal 
pecten  of  pale  yellowish  hairs  from  base  to  near  middle. 

Khasis,  in  December  ;  two  specimens.  Specially  distinguished  by  the  yellow 
pecten  of  hindwings. 

Acria  ceramilis,  n.  sp. 

$  $.  16-19  mm.  Head  and  thorax  fuscous,  face  whitish.  Palpi  white, 
second  joint  sprinkled  with  grey  except  on  projecting  scales,  terminal  joint  with 
dark  grey  supramedian  ring.  Antennas  grey.  Abdomen  light  fuscous,  in  $ 
tinged  with  yellow-ochreous.  Forewings  formed  as  in  xanthosaris  ;  fuscous  or 
grey,  usually  partially  tinged  with  reddish  ;  costal  edge  in  sinuation  usually 
more  or  less  reddish-ochreous  ;  stigmata  minute,  dark  fuscous,  often  obsolete, 
plical  somewhat  beyond  first  discal  ;  an  angulated  subterminal  series  of  indis- 
tinct dark  fuscous  cloudy  dots,  often  obsolete  :  cilia  greyish-ochreous  tinged 
with  reddish,  basal  third  dark  grey.  Hindwings  fuscous,  sometimes  ochreous- 
tinged,  darker  towards  apex  ;  cilia  whitish-fuscous. 

Palni  Hills  ^  Campbell)  ;  Khasis,  in  June  ;  seven  specimens.  I  have  also  four 
specimens  from  Maturatta,  Peradeniya,  Maskeliya  and  Haputale,  Ceylon,  in 
February,  and  from  June  to  September  (Pole,  Green,  Alston),  which  are 
probably  the  same  species,  but  differ  in  being  usually  darker-coloured,  forewings 
sometimes  dark  fuscous  with  slight  purplish  tinge,  hindwings  dark  fuscous, 
sometimes  with  coppery  tinge,  head,  palpi,  and  part  of  costa  and  cilia  of  fore- 
wings more  or  less  conspicuously  yellowish-tinged.  I  do  not  find  any  reliable 
distinction. 

Aolanthes  Meyr. 
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Vein  9  of  forewings  is  sometimes  stalked  with  7  ;  this  character  occurs 
exceptionally  in  callidora,  but  is  normal  in  some  of  the  following  species.  In 
hindwings  6  and  7  are  sometimes  approximated  only. 

JEolanthes  dicrcea,  n.  sp. 

ft.  20-22  mm.  Head  and  thorax  whitish-yellowish  mixed  with  ferruginous- 
ochreous.  Palpi  yellow-whitish,  second  joint  except  apex,  and  a  median  band 
of  terminal  joint  ferruginous-yellow  irrorated  with  dark  fuscous.  Antennae  and 
abdomen  whitish-ochreous.  Forewings  suboblong,  costa  anteriorly  moderately, 
posteriorly  slightly  arched,  roughened  with  projecting  scales  before  middle, 
apex  obtuse,  termen  slightly  rounded,  rather  oblique  ;  8  and  9  out  of  7  ; 
white,  towards  costa  irregularly  suffused  with  pale  yellowish  ;  basal  third  of 
costa  ferruginous-yellow  ;  a  ferruginous  subcostal  dash  before  middle  ;  an 
elongate  patch  of  yellow  suffusion  in  middle  of  disc  ;  a  reddish-brown  dorsal 
patch  extending  from  base  to  near  tornus,  and  reaching  nearly  half  across  wing, 
containing  a  triangular  dark  reddish-brown  dorsal  spot  at  f ,  partially  whitish- 
edged  ;  a  ferruginous-yellow  suffusion  along  posterior  half  of  costa,  with  a 
black  mark  beneath  it  near  apex  ;  veins  5  and  6  marked  with  reddish-brown 
lines  becoming  blackish  posteriorly,  vein  4  less  distinctly  lined  with  brownish  ; 
between  veins  5-7  two  light  ferruginous-brown  streaks,  sometimes  partially 
yellowish-suffused,  between  4  and  5  a  yellowish  streak,  and  on  tornus  a  deep 
yellow  elongate  patch  ;  a  fine  blackish  line  along  termen  :  cilia  whitish-yellow- 
ish, on  costa  yellow-ferruginous.  Hindwings  grey,  apex  sometimes  suffused 
with  whitish-yellowish  ;  cilia  whitish-yellowish,  suffused  with  light  grey  except 
round  apex. 

Khasis,  in  November  and  April  ,  two  specimens. 

sEolanlhes  siplionias,  n.  sp. 

ft  $ .  22-29  mm.  Head  and  thorax  pale  ochreous  mixed  with  brownish, 
face  whitish.  Palpi  whitish,  second  joint  except  apex,  and  a  median  band  of 
terminal  joint  yellowish,  irrorated  witb  ferruginous-brown.  Antennas  'whitish- 
ochreous.  Abdomen  whitish-yellowish,  in  9  greyish-suffused.  Forewings 
formed  as  in  dicrcea  ;  8  and  9  out  of  7  ;  whitish  ;  a  fine  oblique  ferruginous 
line  from  |  of  costa  to  upper  margin  of  cell  ;  a  ferruginous  line  beneath 
posterior  half  of  costa  ;  posterior  margin  of  cell  and  veins  3-9  marked  with 
fine  ferruginous-brown  lines  ;  a  ferruginous-brown  patch  along  dorsum  from 
base,  terminating  in  a  triangular  spot  before  tornus,  of  which  first  half  is  dark 
ferruginous-brown  edged  anteriorly  with  whitish  and  posteriorly  with  black 
second  half  dark  fuscous  ;  a  fine  blackish  terminal  "line  :  cilia  yellow- 
whitish,  sometimes  with  one  or  two  faint  ferruginous  lines.  Hindwings  in  ft 
pale  ochreous-yellowish,  dorsal  half  suffused  with  pale  greyish,  in  $  light 
grey  ;  cilia  yellow-whitish,  in  ft  greyish -tinged. 

Simla,   in   July  ;  nine     specimens.     A     ft    from   Koni,   Burma,  in  October 
(Manders),  has  base  of  forewings  tinged  with  bright  ferruginous,  disc  yellowish- 
tinged,  subcostal  ferruginous  line  obsolete,  posterior  margin  of  cell  marked  with 
a  curved  dark  ferruginous  mark  enclosing  a  fine  white  lunule,  and  followed  by  an 
15 
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ovate  pale  yellow  spot  indistinctly  edged  posteriorly  with  ferruginous  whence  the 
dark  veins  originate,  hindwings  yellower  and  greyish  towards  base  only,  abdomen 
yellower  ;  it  seems  to  be  certainly  only  a  local  form  of  the  same  species. 

j3Zolanthes  lychnidias,  n.  sp. 

ft.  22mm.  Head  and  thorax  pale  ochreous,  somewhat  mixed  with  dark 
fuscous.  Palpi  rosy-whitish,  second  joint  mixed  with  dark  fuscous,  terminal 
joint  with  dark  fuscous  basal  and  supramedian  rings.  Antennae  fuscous.  Abdo- 
men light  ochreous-yellowish.  Forewings  oblong,  costa  gently  arched,  with 
rough  projecting  scales  before  middle,  apex  rounded,  termen  rounded,  little 
oblique  ;  9  separate  ;  pale  whitish-yellowish  ;  basal  area  mixed  with  brown, 
with  an  orange  tuft  near  base  in  middle,  and  a  larger  brown  tuft  mixed  with 
dark  fuscous  near  dorsum  ;  beyond  this  a  broad  undefined  fascia  of  blackish 
and  whitish  irroration  from  ^  of  costa  to  middle  of  dorsum,  costal  projecting 
scales  mixed  with  pale  rosy  ;  a  subovate  white  spot  in  disc  beyond  middle 
outlined  with  black  irroration  and  centred  with  a  yellow  spot  ;  beyond  this  a 
trapezoidal  patch  of  whitish  and  black  irroration,  of  which  one  angle  rests  on 
costa  beyond  middle  and  one  projects  strongly  towards  apex  ;  apical  area 
beyond  this  ferruginous-brown,  including  a  white  apical  spot  produced  along 
termen,  its  anterior  edge  rosy-tinged  ;  a  tornal  patch  of  ground-colour  partially 
tinged  with  pale  rosy  :  cilia  whitish-yellowish,  basal  half  on  termen  rosy- 
tinged  and  sprinkled  with  black,  on  tornus  ferruginous -yellow.  Hindwings 
and  cilia  pale  yellowish  ;  6  and   7  closely  approximated  towards  base. 

Palni  Hills,  in  November  (Campbell)  ;  one  specimen. 

JEolanthes  euryatma,  n.  sp. 

ft.  17  mm.  Head  and  thorax  bronzy-fuscous,  patagia  dark  purplish- 
fuscous.  Palpi  bronzy-fuscous  irrorated  with  dark  fuscous.  Antennas  dark 
fuscous.  Abdomen  yellow-ochreous.  tinged  with  grey  towards  apex. 
Forewings  oblong,  costa  anteriorly  moderately,  posteriorly  slightly  arched,  scales 
at  |  slightly  roughened,  apex  obtuse,  termen  slightly  rounded,  rather  oblique; 
9  separate  ;  white,  mixed  towards  termen  with  light  grey  and  towards  tornus 
with  pale  ochreous-yellowish  ;  two  dark  fuscous  patches  mixed  with  deep 
indigo-purplish  and  blackish  ;  first  basal,  extending  on  costa  to  beyond  3  and 
on  dorsum  to  J,  outer  edge  prominent  at  |  from  costa  ;  second  subtriangular 
extending  on  costa  from  middle  to  near  apex,  its  apex  almost  connected  with 
prominence  of  first  ;  an  interrupted  dark  fuscous  terminal  line  :  cilia  whitish- 
yellowish,  more  whitish  at  apex  and  tornus.  Hindwings  with  6  and  7  approxi- 
mated towards  base  ;  pale  yellowish,  towards  dorsum  greyish-tinged  ;  cilia  pale 
yellowish. 

Khasis,  in  July  ;  one  specimen. 

Blastobasid^e. 

Through  an  oversight  in  my  last  paper  a  species  was  described  under  the 
name  of  pulverea  as  belonging  to  the  genus  Blastcbasis  ;  it  is  really  referable  to 
the  genus  Hypatima,  like  the  species  which  follows  it. 

(To  be  continued.) 
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IN  THE  BOMBAY  NATURAL  HISTORY 
SOCIETY'S  HERBARIUM. 

BY 

E.  Blattee,  S.  J. 

The  herbarium  of  the  B.  N.  H.    Society  contains  about  two-thirds 
of  the  species  of  Ferns  known  to  occur  in   Ceylon.     The  specimens 
presented  by  Major  Macpherson  have,  in  many  cases,  been    collected 
in    places  which   are   not    mentioned   in  the  botanical  literature  on 
the  Fern-Flora  of  India  and  Ceylon.     By  compiling  this  list  it  is  my 
intention  to  add   a  little  to  the  knowledge  of    the  distribution  of  the 
Ferns  on  that  botanically  interesting  Island.     I  am  of  opinion  that  it 
is  not  the  chief  aim  of  a  museum  to  amass  as  great  an  amount  of  speci- 
mens as  possible  and  to  lock  them  up  in  safe  cases  :  all  the  information 
they  contain  ought  to  be   made   accessible  to    those    interested  in  a 
certain  branch.     This  applies  especially  to  collections  made  and  kept 
in  India,  as  comparatively  very  few  botanists  are   ever  in  a  position 
to  pay  a  visit  to  the  Far  East  and  to  examine  personally  what  material 
may  be   stored   up  in   an   Indian   museum.     In   order   to  make  the 
catalogue  more  complete  I  shall  give  all  the  information  available  to 
me   regarding  the   distribution  of  the  single  species  in  Ceylon.     This 
is  not  very  much  and  is  almost  confined  to  Beddome's  publications  on 
Indian  Ferns.     An  asterisk  in  the  list  indicates   that   the  respective 
species  is  not  represented  in  our  herbarium  ;  it  is,  at  the  same  time, 
an  invitation  to  the  members  of  the  B.  N.  H.  Society  to  fill  up  the 
gaps  in  our  collections. 

/.   Gleicheniacece, 
*1.     Gleichenia  linearis  (Burm.)    Ceylon  up  to  6,000  ft.     (Beddv 

II.  Polypodiacew. 
*2.     Cyathea  sinuata  (Hook.  &  Grev.),  Singhe  Rajah  Forest, 
o.  ,,        hookeri    (Thw.),    Kandy     (Macpherson),     Singhe 

Rajah  Forest.     (Bedd.) 
4.     Amphicosmia    walkerse    (Hook.)     Newera    Elya    (Macph.), 
centre  of  the  Island  at  the  higher  elevations  (Bedd.) 
*5.     Alsophila  glabra  (Hook.) 
6.  „        crinita   (Hook.)    Newera  Elya  (Macph.),   Central 

provinces  (Bedd.) 
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*7.     Diacalpe  aspidioides  (Bl.)  Higher  parts  of  Central  Provinces 
(Bedd.) 

8.  Dennstoadtia  scabra  (Wall.)  Newera   Elya  (Macph.),  Central 

Provinces  (Bedd.) 

9.  Hymenophyllum    tenellum     (Kuhn.)     Central     Provinces, 

3,360  ft.  (Bedd.; 

10.  ,,  exsertum  (Wall.)     Newera  Elya  (Macph.), 

Central  Provinces  (Bedd.) 

11.  ,,  polyanthos  (Sw.).     Newera  Elya  (Macph.) 
*12.                 ,,  ,,  ,,        var.  blumeanum. 

*13.  ,,  javanicum     (Spreng.)     Central    Provicnes 

(Bedd.) 
*14.  ,,  neesii  (Hook.)     Central  Provinces  (Bedd.) 

*15.     Trichomanes  motleyi  (V.  D.  B.) 
*16.  ,,  exiguum  (Bedd.) 

*17.  ,,  neilgherrense       (Bedd.)     Central      Provinces 

(Bedd.) 
*18.  ,,  proliferurn  (Blume). 

19.  ,,  digitatum  (Swartz).     Ambagamwa  district. 

'*20.  ,,  intramarginale    (Hook.  &  Grev.)    Ambagamwa 

district  (Bedd.) 
*'21.  ,,  pallidum        (Blume).        Ambagamwa  district 

(Bedd.) 
*22.  ,,  bipunctatum  (Poir.) 

*23.  ,,  pyxidiferum  (L.) 

*24.  ,,  rigidum  (Swartz). 

*25.     Humata  pedata  (Smith.  1 
*26.  ,,  ,,  ,,         var.  vestita. 

27.  Leucostegia    pulchra   (Don).     Central    Provinces,  3,000 — 

5,000  ft.  (Bedd.) 

28.  ,,  hymenophylloides  (Blume).  Malakellie,  4,000  ft. 

(Macph.)     Ceylon,  3,000—4,000  ft.  (Bedd.) 
*29.     Prosaptia  emersoni  (Presl.) 
30.  ,,        contigua  (Swartz).  Newera  Eiya  (Macph.),  Central 

Provinces,  5,000  ft.  (Bedd.) 
*31.     Davallia  elegans  (Sw.)  2,000—3,000  ft.     (Bedd.) 

32.  „        bullata  (Wall.) 

33.  Microlepia  platyphylla  (Don.)     Kandy  (Macph.) 
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34.  Microlepia  majuscula  (Lowe)  Rangbodde,  3,500  ft.  elevation 

(Bedd.) 

35.  ,,  strigosa  (Swartz). 

36.  ,,  speluncffi  (L.) 

37.  ,,  ,,  ,,     var.  rhomboidea. 

38.  Stenoloma  chinensis  (Swartz.) 

39.  Lindsaya  cultrata  (Swartz).  Newera  Elya  (Macph.),  higher 

altitudes  of  the  Central  Provinces  (Bedd.) 
*40.  ,,  repens  (Thw.)  Singhe  Rajah  Forest  (Bedd.) 

*4l.  ,,  orbiculata  (Lam.)  var.  tenera. 

*42.  ,,  lancea  (L.) 

*43.  ,,  walkers  (Hook). 

44.  Schizoloma  lobata  (Poir.j  Newera  Elya  (Macph.) 

45.  „  ensifolia  (Swartz). 

46.  ,,  heterophylla  (Dry). 

47.  Adiantum  lunulatum  (Burm.) 

48.  ,,  caudatum  (L.)  Kandy  (Macph.) 

49.  ,,  capillns  veneris  (L.) 

50.  ,,  sethiopicurn  (L.) 

51.  ,,  hispidulum  (Swartz.)     Up  to    4,000   ft.    (Bedd.;, 

Newera    Elya    (Macph.) 
*52.  ,,        flabellulatum   (L.)    Ouvah  district  (Bedd.) 

53.     Cheilanthes  mysorensis    (Wall.)    Kandy    (Macph.),   at    low 

elevations  (Bedd.) 
*54.  ,,  laxa    (Moore),  Kurunagalla   and  Kallupahane 

(Bedd.) 

55.  ,,  farinosa  (Kaulf.)    Newera  Elya    (Macph.) 

56.  Pellsea   concolor   (Langs     and    Fisch.)      Up    to    4,000    ft. 

(Bedd.) 

57.  „         boivini  (Hook.)     Matakellie  4,000  ft.  (Macph.) 

58.  ,,         falcata  (Fee).  Kandy  (Macph.)  Telgamma  (Bedd.) 

59.  Pteris  longifolia  (L.) 

60.  ,,      cretica  (L.)  Kandy  (Macph.) 

61.  ,,      hookeriana  (Agardh.)     Adam's  Peak,  about  2,000  ft. 

elevation  ;  Southern  Provinces,  at  low  elevations 
(Bedd.) 
*62.         ,,      ensiformis  (Burm.) 
63.         ,,       quadriaurita  (Retz.)     Newera  Elya  (Macph.) 
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64.  Pteris  quadriaurita  (Retz.)  var.  ludens.     Kandy  (Macph.) 

65.  ,,       patens    (Hook.)     Dodawilla,   Matele   and    Mooroowa 

forests,  above  2,000  ft.  elevation  (Bedd.) 
*66.         „       longipes  (Don.) 

67.  ,,      aquilina  (L.) 

68.  Campteria  biaurita  (L.) 

69.  Litobrochia  incisa  (Thunb.)    NeweraElya  (Macph.),  Central 

and  Southern  Provinces,  above  3,000  ft.  (Bedd.) 

70.  ,,  marginata  (Bary).  Kandy  (Macph.),  about  Galle 

and  the  Central  Provinces  (Bedd.) 

71.  Ceratopteris  thalictroides  (L.) 

72.  Lomaria  patersoni  (Spreng.)     Newera  Elya  (Macph.),  4,000 

ft.  and  upwards  (Bedd.) 

73.  Blechnum  orientale  (L.) 

74.  Doodia  dives  (Kunze)     Hackgalla  (Macph.,  Bedd.),  Central 

Provinces  above  4,000  ft.  (Bedd.) 

75.  Thamnopteris  nidus  (L.) 

76.  Asplenium  ensiforme  (Wall.) 

77.  ,,  normale    (Don.)       Above      4,000    ft.    elevation 

(Bedd.) 
wightianum  (Wall.)     NeweraElya  (Macph.) 
tenerum  (Forst.)     Oodawella  and    Mutale    East 

(Bedd.),  Kandy  (Macph.) 
lunulatum    (Sw.)    var.    camptorachis.       Central 

Provinces  (Bedd.) 
zenkerianum   (Kze.)  Newera    Elya    (Macph.  & 

Bedd.) 
falcatum  (Lam.) 
macrophyllum  (Swartz.) 
caudatum  (Forst.)     Newera  Elya  (Macph.) 
gardneri  (Baker.) 

formosum  (Willd.)     Newera  Elya  (Macph.) 
unilaterale  ( Lam.) 
heterocarpum  (Wall.)     Newera  Elya  (Macph.), 

Central  Provinces,  above  3,000  ft.  (Bedd.) 
laciniatum  (Don.) 
furcatum     (Thunb.)     Newera   Elya     (Macph.), 

5,000—7,000  ft.  (Bedd.) 
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91.  Aspleninm   affine  (Swartz).     Newera  Elya  (Macph.) 

92.  „  nitidum        (  Swartz).      Mattakellie,     4,000      ft. 

(Macph.) 

93.  „  varians   (Hook.  &  Grev.)     Newera  Elya,    7,000 

ft.  (Macph.),  3,000  ft.  and  upwards  (Bedd.) 

94.  ,,  tenuifolium  (Don.).  Newera  Elya  (Bedd.) 

95.  ,,  rutsefolium     (Kunze)        Singhe     Rajah    Forest 

(Macph.  &  Bedd.) 
9(5.     Athyrinm  hohenackerianum  (Kze.) 

97.  ,,  macrocarpnm  (Blmne).     Newera  Elya  (Macph.) 

98.  .,,  selenopteris     (Kunze),      Newera  Elya  (Macph. 

&  Bedd.)     Maturatte  (Bedd.) 

99.  ,,  gymnogrammoides  (Kl.)     Newera  Elya  (Macph.), 

Central  Provinces,  5,000—6,000  ft.  (Bedd.) 

100.  ,,  gymnogrammoides   (Kl.)    var.  erythrorachis 

(Bedd.)     Newera   Elya     (Macph.  &  Bedd.) 

101.  Diplazium   lanceum   (Thnnb.)     Kandy    (Macph.),    Ma  tale 

East  and  Saffragram,  2,000-3,000  ft.  (Bedd.) 

102.  ,,  sylvaticum    (Presl.)     Kandy    (Macph.),  Central 

Provinces  (Bedd.) 

103.  ,,  japonicum    ^Thunb.)     Newera  Elya    (Macph.), 

Central  Provinces  (Bedd.) 
*104.  ,,  schkuhrii  (Thw.)     Central  Provinces  (Bedd.) 

*105.  ,,  polypodioides  (Mett.) 

106.  ,,  ,,  ,,  var.  decurrens.       Amba- 

gamwa  (Bedd.) 

107.  ,,  latifolium  (Don.) 

108.  ,,  umbrosum  (J.  Smith).     Newera  Elya   (Macph.) 
*109.           ,,  ,,  (J.     Smith)  var.  assimile.      Central 

Provinces  (Bedd.) 

110.  ,,  zeylanicum   (Hook.)  Kotmallie  (Macph.,  Bedd.) 

Ambagamwa  (Bedd.) 

111.  Anisogonium  esculentum  (Presl.) 

*112.  ,,  smithianum    (Baker)     Matale  East  and  Ooda- 

wella,  3,000  ft.  elevation  (Bedd.) 
*113.     Allantodia  javanica  (Bl.) 

114.  Actinopteris  dichotoma  (Forsk.) 

115.  Polystichum  anriculatum  (L.)     Newera  Elya  (Macph.) 
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116.  Polystichum     aculeatum    (Sw.)     Horton  Plains,    6,000    ft. 

(Macph.) 

117.  ,,  aculeatum  (Sw.)  var.  biaristatum  (Bl.)     Newera 

Elya  (Macph.) 

118.  ,,  aculeatum  (Sw.)  var.  anomalum  (Hook.)  Horton 

Plains  and  Happootalee,  5,000—6,000  ft.  (Bedd.) 

119.  Cyrtomium  falcatum  (Sw.)  var.  caryotideum  (Wall.) 

120.  Aspidium  subtriphyllum  (Hook.)     Kandy  (Macph.) 

121.  ,,         polvmorphum  (Wall.) 

122.  ,,         decurrens  (Presl.)     Kandy  (Macph.) 

123.  ,,  ,,  ,,  var.  minor   (Bedd.)     Doombera 

district  at  no  great  elevation  (Bedd.) 
121.  ,,  cicutarium  (Sw.)     Kandy  (Macph.) 

125.     Pleocnema    thwaitesii    (Bedd.)     Southern    Provinces,    near 

Galle,  on  the  Haycock  Mountain  (Bedd.) 
*126.  ,,  trimeni  (Bedd.)     Central  Provinces  (Bedd.) 

*127.  ,,  membranacea  (Hook.)  Doombera  district  (Bedd.) 

*128.     Lastrea  amabilis  (Bl.)     Central  Provinces  (Eedd.) 

129.  „        aristata  (Sw,)     Newera  Elya,  7,000  ft.  (Macph.) 

130.  „        coniifolia  (Wall.)  Newera  Elya,  7,000  ft.- (Macph.) 

131.  ,,         hirtipes  (Bl.) 

132.  „        walkers  (Hook.)     Newera  Elya,  7,000  ft.  (Macph.) 
*133.         ,,  ,,  ,,        var.  macrocarpa. 

134.  ,.  ,,  ,,       var.        pinnatifida.     Newera      Elya 

(Macph.) 

135.  ,,         calcarata  (Bl.)     Newera  Elya  (Macph.) 

136.  „        beddomei  (Baker)     Newera  Elya,  5,000  ft.  (Macph.) 

137.  „        ochthodes  (Kze.)     Newera  Elya,  7,000  ft.  (Macph.), 

throughout  the  mountain  forests  (Bedd.) 

138.  ,,         syrmatica,  (Willd.)    Forests  of  the  Central  Provinces 

(Bedd.) 

139.  „         flaccida  (Hook.)     Newera  Elya,  7,000  ft.  (Macph.), 

highest  part  of  the  Central  Provinces  (Bedd.) 
*140.         ,,        fllix-mas  (L.)  var.  elongata  (Hook.  &    Grev.) 
*141.    Lastrea  sparsa  (Don.)     Newera  Elya  (Macph.) 
*142.         ,,  ,,         ,,       var.  obtusissima  (Mett.) 

*143.         ,,  ,,         ,,       var.  deltoidea  (Bedd.) 

*144.         ,,  ,,  „       var.  minor  (Thw.) 
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*J45.     Lastrea  sparsa    (Don.)  var.  zeylanica    (Beedd.),     Blackpool 

(Bedd.) 
*146.  ,,  ,,  ..       var.  undulata  (Thw.),  Hackgalle, 

5,000  ft.  (Bedd.) 
*147.         ,,        deparioides  (Moore). 
148.         ,,        thwaitesii    (Baker).      Southern   Provinces,  2,000  ft. 
elevation  (Bedd.) 
*149.         ,,         crenata  (Forsk.) 

150.  „         blumei  (Hook.)    Central  Provinces  2,000—3,000  ft. 

(Bedd.) 

151.  ,,        dissecta  (Porst.)   Kandy  (Macph.),  up    to  5,000  ft. 

(Bedd.) 

152.  ,,         ferruginea  (Bedd.)  Newera  Elya  (Macph.  &   Bedd.) 
*153.         ,,         boryana  (Willd.)    Central  Provinces  (Bedd.) 

154.  „         tenericaulis  (Wall.)     1,500—3,000  ft.  (Bedd.) 

155.  Nephrodium  otaria  (Kze.)     2,000—3,000  ft.  (Bedd.) 

156.  ,,  pteroides  (Retz.)     Up  to  3,000  ft.  (Bedd.) 

157.  „  extensum    (Bl.)     Central  Provinces,    3,000 — 

4,000  ft,  elevation  (Bedd.) 

158.  ,,  cucullatum    (Bl.)     Kandy     (Macph.),  Western 

and  Southern  Provinces  (Bedd.) 
*159.  ,,  urophyllum  (Wall.)  Oodawella  Forest  (Bedd.) 

*160.  ,,  arbuscula  (Desv.)    Central  Provinces  (Bedd.) 

*161.  ,,  pennigermn   (Bl.)    Central   Provinces,   2,000 — 

4,000  ft.  (Bedd.) 
*162.  ,,  moile  (Desv.)  var.  araboinense  (Presl.)   Amba- 

gamna  (Bedd.) 

163.  „  truncation    (Presl.)    Kandy    (Macph.)    Central 

Provinces,  2,000—5,000  ft.  (Bedd.) 

164.  Nephrolepis  cordifolia  (L.)    Matakellie,  4,000  ft.  (Macph.) 

165.  ,,  exaltata  (L.) 

166.  ,,  acuta  (Presl.) 

167.  „  ramosa  (Beauv.)  Matakellie,  4,000  ft.  (Macph.) 

Central  Provinces  (Bedd.) 

168.  Oleandra  mussefolia  (Kunze).    Matakellie,  4,000  ft.  :  Newera 

Elya,  7,000  ft.  (Macph.)  ;  Central  Provinces  (Bedd.) 
*169.     Phegopteris  rufescens  (Blume).     Central  Provinces,  3,000— 

5,000  ft.  (Bedd.) 

16 
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170.  Phegopteris  distans  (Don.)     NeweraElya,  7,000  ft.  (Macph.) 

171.  ,,  punctata    (Thumb.)     Nevvera     Elya     (Macph. 

&  Bedd.) 

172.  Polypodium   parasiticum    (Mett.)    Newera    Elya,    7,000   ft. 

(Macph.) 
zeylanicum  (Mett.)  Newera  Elya    (Macph.    & 

Bedd.) 
wallii   (Bedd.)    Hackgalla    (Macph.),  Adam's 

Peak  (Bedd.) 
hirtellum  (Bl.) 
cornigerum  (Baker).     Newera  Elya,  7,000  ft. 

(Macph.),  Horton  Plains  (Bedd.) 
eucullatum    (Nees.)     Central     and    Southern 

Provinces,  3,000—5,000  ft  (Bedd.) 
glandulosum       (Hook.)      Central     Provinces, 
Rambodde,  and  summit  of  Wattakelia  Hill, 
(Bedd.) 
thwaitesii  (Bedd.)  About  Dickoya  (Bedd.j 
decorum       (Brack.)       Singhe-Rajah      Forest 

(Bedd.) 
fuscatum  (Bl.) 
obliquatum    (Bl.)      Newera  Elya,     7,000    ft. 

(Macph.  &  Bedd.) 
repandulum  (Mett.)    Higher  parts  of  Central 

Provinces  (Bedd.) 
subfalcatum    (Bl.)      Newera  Elya,    7,000    ft. 
(Macph.),  Central  Provinces  (Bedd.) 
185.     Niphobolus  adnascens  (Sw.) 

18G.  „  pannosus  (Mett.)     Up  to  3,000  ft.  (Bedd.) 

187.  ,,  fissus      (Bl.)      Newera  Elya     and     Matakellie 

(Macph.),  Central  Provinces  (Bedd.) 
*188.  ,,  gardneri    (Mett.)      Central  and    Southern    Pro- 

vinces up  to  3,000  ft.  (Bedd.) 
*189.     Drynaria  linnsei  (Bory). 

190.  Pleopeltis  linearis  (Thunb.)  Newera  Elya,  7,000  ft.  (Macph.) 

191.  ,,         lanceolata  (L.)    Ambawalla  estate  (Bedd.) 

192.  ,,         membranacea  (Don.) 

193.  ,,         punctata  (L.) 
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*194.  Pleopeltis  pteropus  (Bl.)  var.  minor. 

195.  ,,         hastata  (Thumb.)    NeweraElya,  7,000  ft.  (Macph.) 

196.  ,,         phymatodes  (L.)    Kandy  (Macph.) 

197.  ,,  nigrescens  (Bl.)     Kandy  (Macph.) 

198.  „         dilatata  (Wall.)    Forests  above  Telgamma,    4.000 

ft.  (Bedd.) 

199.  Monogramme  paradoxa  (Fee).     Dalosbagie    (Macph.)    3,000 

to  5,000  ft.  elevation  (Bedd.) 

200.  Leptogramme  totta  (Schl.)  Newera  Elya  7,000  ft.  (Macph.), 

at  the  highest  elevations  (Bedd.) 

201.  Syngramme     fraxinea    (Don.)      Newera    Elya,     7,000    ft. 

(Macph.)  ;  5,000—6,000  ft.  elevation  (Bedd.) 

202.  Loxogramme    lanceolata     (Sw.)     Newera  Elya,     7,000    ft. 

(Macph.)  ;  above  Newera  Elya  (Bedd.) 

203.  ,,  involuta  (Don.)  Newera  Elya  (Macph.) 

204.  Meniscium  triphyllum    (Sw.)  Kandy  (Macph.)  ;  Matale  and 

Saffragam,  2,000—3,000  ft.  (Bedd.) 

205.  ,,  thwaitesii  (Hook.)     Kandy    (Macph.),    Matale 
3,000  ft,  elevation  (Bedd.) 

*206.     Antrophynm  reticulatmn  (Kaulf.) 

207.  ,,  plantagineum  (Kaulf.)  Newera  Elya,  7,000  ft, ; 

(Macph.),  Central  Provinces  (Bedd.) 

208.  Vittaria  elongata  (Sw.)    Central  Provinces  (Eedd.j 
*209.  ,,        lineaia  (Sw.)  Central  Provinces  (Bedd.) 

210.  ,,        scolopendrina  (Presl.)     Kandy  (Macph.) ;  Southern 

and  Central  Provinces  up  to  3,000  ft.  (Bedd.) 
*211.  „        sulcata  (Kuhn.)    4,000— 5,000  ft.  elevation  (Bedd.) 

*212.  Taenitis  blechnoides  (Sw.)    Forests  about  Galle.  (Bedd.) 

213.  Drymoglossum  piloselloides  (Presl.)     Kandy  (Macph.) 

214.  Hemionitis  arifolia  (Burm.)     Kandy  (Macph.) 
*215.  Elaphoglossum  conforme  (Sw.) 

216.  ,,  latifolinm    (Sw.)    Newera    Elya    (Macph.)  ; 

Central  Provinces  (Bedd.) 
*217.  ,,  squamosum  (Sw.)  Central  Provinces  (Bedd.) 

218.  ,,  spathulatum  (Sw.)     Newera  Elya,    7,000  ft. 

(Macph.)  ;  Southern  Provinces  (Bedd.) 

219.  Stenochlaena  palustre  (L.) 
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*220.     Gymnopteris    variabilis    (Hook.)    Newera    Elya,     7,000    ft. 

(Macph.) 
*221.  ,,  variabilis  (Hook.)  var.  lanceolata  (Hook.) 

*222.  ,,  wallii  (Baker).    Southern  Provinces,  Mooroowa 

(Bedd.) 
*223.  ,,  metallica    (Bedd.)    Haycock    mountain    near 

Galle  (Bedd.) 
*224.  „  spicata  (L.  f.) 

225.  ,,  quercifolia    (Retz.)    Kandy    (Macph.),     about 

Colombo  (Bedd.) 

226.  ,,  contaminans  (Wall.) 

227.  ,,  subcrenata    (Hook.   &    Grev.)     Central    Pro- 

vinces  (Bedd.) 
III.      Osmundacece. 

228.  Osmunda  javanica    (Bl.)     Newera  Elya,   7,000  ft.  (Macph. 

&  Bedd.) 

IV.  Schizceaceets. 
*229.     Schizoea  digitata  (Sw.) 

230.  Lygodium  circinnatum  (Sw.)  Western,  Central,  and  Southern 

Provinces,  up  to  2,000  ft.  (Bedd.) 

231.  ,,         microphyllum  (R.  Br.) 

232.  „         flexuosum  (Sw.) 

V.  Marattiacece. 

233.  Marattia  fraxinea  (Smith.)  Newera  Elya,  7,000  ft.  (Macph.); 

Central  Provinces,  above  5,000  ft.  (Bedd.) 
VI.      Ophioglossacece. 

234.  Ophioglossum   reticulatum  (L.)      Newera  Elya   (Macph.   & 

Bedd.) 
*235.  ,,  pendulum  (L.) 

236.     Botrychium    virginianum    (L.)  var.  lanuginosum.    Newera 
Elya  (Bedd.  &  Macph.) 
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A  (CONTRIBUTION  TO    THE   ACULEATE   HYMENOPTERA 
OF   THE    BOMBAY    PRESIDENCY. 

BY 

P.  Camekon. 
(Continued  from  page  311  of  this  Volume.) 

Tetralonia  ovatula,  sp.  nov. 

Black,  the  flagellum  ferruginous,  the  basal  joists  black  above,  the  pubescence 
on  the  mesonotum  and  scutellum  dark  ferruginous,  on  the  occiput,  cheeks  and 
metanotum  pale  fulvous  ;  the  base  of  the  abdomen  covered  with  white  hair  ;  the 
base  of  the  2nd  segment  with  white  pile,  narrowly  in  the  middle,  widely  on  the 
sides,  the  3rd  with  a  much  broader  band,  only  slightly  narrowed  in  the  middle, 
the  4th  is  entirely  covered  with  similar  pubescence  ;  the  pubescence  on  the  apical 
2  stiff,  black  ;  on  the  ventral  segments  it  is  dark  soot  coloured.  Wings  hyaline, 
the  nervures,  costa  and  stigma  black  ;  the  2nd  abscissa  of  radius  longer  than  the 
3rd  —about  one-fourth  longer.  The  trochanters  and  femora  are  pale  fuscous,  the 
4  apical  joints  of  the  hind  tarsi  are  dark  testaceous.      9  • 

Length  10  mm. 

Deesa.     Angust.     (Nurse.) 

A  broad  ovate  species.  Clypens  punctured  in  the  middle,  the  punctures  clearly 
separated,  distinct  ;  it  is  almost  square  ;  the  pubescence  on  it  and  on  the  labrum 
blackish.  Mandibles  yellowish  at  the  base,  Mesonotum  and  metanotum  covered 
closely  with  round  shallow  punctures.  The  hair  on  the  legs  is  whitish,  except 
on  the  innerside  of  the  hind  tibiae  and  tarsi  on  which  it  is  black. 

This  does  not  appear  to  me  to  be  the  $  either  of  duvancellii  or  glabricornis  ; 
it  is  a  broader  insect  than  the  latter,  has  the  alar  nervures  black,  not  testaceous, 
the  2nd  abscissa  of  the  radius  is  longer  than  the  3rd,  the  opposite  being  the  case 
with  glabricornis,  the  clypeus  is  square  and  the  apical  tarsal  joints  much  darker. 

Tetralonia  glabricornis,  sp.  nov. 

Black,  the  flagellum  of  antennae  smooth,  bare,  shining;  bright  rufous,  the 
clypeus,  sides  of  cheeks  broadly  below,  the  lateral  dilated  part  rounded  on  the 
outerside,  labrum,  base  of  mandibles  to  near  the  middle,  and  tegulae  yellow,  the 
pubescence  on  the  pro  and  mesothorax  and  scutellum,  rufo-fulvous  (probably 
faded)  the  pubescence  on  the  sides  and  back  of  the  head,  pleurae  and  sternum 
pale,  almost  white  ;  the  pubescence  on  the  base  of  abdomen  pale  fulvous  ;  there 
is  a  band  of  white  depressed  pile  on  the  base  of  the  2nd  segment,  much  narrow- 
ed in  the  middle,  on  the  sides  reaching  to  the  middle  of  the  segment,  a  much 
broader  band  on  the  3rd,  not  narrowed  in  the  middle,  the  whole  of  the  4th  and 
5th  covered  with  similar  pubescence  ;  the  pygidium  black,  bare,  the  sides  of  the 
segment  covered  with  long  black  pubescence.  Pubescence  on  the  legs  white,  on 
the  underside  of  the  metatarsus  rufous  ;  the  apical  4  tarsal  joints  pale  testaceous. 
Wings  hyaline,  a  little  tinged  with  fulvous,  the  costa,  stigma  and  nervures 
testaceous.     £ . 
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Length  10-11  mm. 

Deesa.     August.     (Nurse.) 

Antennae  as  long  as  the  body,  the  apical  joints  curved,  clypeus  longer  than 
wide,  coarsely,  closely  punctured  ;  the  labrum  strongly,  but  not  so  closely 
punctured  ;  the  apex  of  the  clypeus  is  transverse,  with  the  sides  rounded. 
Mesonotura  punctured,  but  not  so  closely  nor  so  strongly  as  the  clypeus.  The 
basal  2  abscissa?  of  the  radius  are  of  equal  length  ;  the  3rd  is  fully  one-fourth 
longer  ;  the  1st  recurrent  nervure  is  interstitial,  the  2nd  nearly  so. 

This  does  not  appear  to  me  to  be  duvancelii,  Lep.  ;  according  to  Bingham, 
that  has  the  clypeus  "  square,  very  slightly  emarginate  anteriorly  and  very 
lightly  punc:ured,"  in  my  species  it  is  transverse  and  quite  strongly  punctured; 
the  "  Gth  and  apical  segments  with  fuscous  pubescence  ;"  here  black  ;  the  cly- 
peus in  (jlabricoriiis  is  not  "  nearly  square,"  but  distinctly  longer  than  wide  ; 
according  to  Bingham,  too,  the  thorax  is  more  strongly  punctured  than  the 
head,  the  reverse  being  the  case  here. 

Megachile  gathela,  sp.  nov. 

Black,  the  head  and  thorax  densely  covered  with  white  pubescence  ;  the 
abdomen  with  5  distinct  white  hair  bands,  the  scopa  white,  wings  hyaline,  the 
stigma  fuscous,  the  nervures  blacker,  the  basal  2  abscissae  of  the  radius  equal 
in  length  ;  both  the  recurrent  nervures  are  received  close  to  the  transverse 
cubitals.  Mandibles  bidentate,  both  the  teeth  broad,  the  2nd  smaller  than  the 
1st  ;  the  basal  half  of  mandibles  densely  covered  with  white  pubescence. 
Pubescence  on  legs  white,  that  on  the  underside  of  hind  metatarsus  tinged 
with  rufous.  Apex  of  hind  tibiae  one-fourth  thicker  than  the  base  of  meta- 
tarsus.     $ . 

Length  7  mm. 

Deesa.     January  and  February. 

Head  wider  than  the  thorax,  the  temples  short.  Clypeus  with  the  sides 
strongly  punctured,  the  centre  almost  smooth.  Metanotal  area  strongly  aci- 
culated,  the  rest  punctured,  but  not  strongly.  Back  of  abdomen  closely 
punctured,  the  pygidium  more  closely  than  the  rest.  The  fore  coxae  in  the  £ 
are  armed  with  a  longish  stout  tooth,  which  is  clearly  longer  than  it  is 
wide  at  the  base.  The  apex  of  the  abdomen,  in  the  £,  is  armed  with -6  irre- 
gular, not  very  strong  pale  and  black  teeth,  the  central  2  being  widely  separated  ; 
the  part  behind  them  is  depressed.  The  temples  are  wider  than  they  are  in 
the  9. 

Megachile  uombayensis,  sp.  nov. 

Black,  the  hair  on  the  head  and  thorax  white,  the  dorsal  abdominal  segments 
narrowly  banded  with  white  pubescence,  the  scopa  on  apical  half  red,  on  basal 
white  •.  wings  clear  hyaline  ;  the  legs  for  the  greater  part  fuscous  ;  the  mandibles 
bluntly  bidentate  at  the  apex,  the  base  broadly  dilated  in  the  middle  ;  base  of 
hind  metatarsus  two-thirds  of  the  width  of  the  apex  of  tibiae,     9* 

Length  8  mm.  ;  breadth  3  mm. 

"  Bombay." 
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Head  slightly  wider  than  the  thorax,  closely  strongly  punctured,  the  face 
smooth,  shining  and  bare  in  the  middle  ;  the  clypeus  not  much  wider  than 
long,  a  smooth,  irregular  line  in  the  centre  above,  its  apex  transverse.  Base 
of  mandibles  thickly  covered  with  depressed  white  pubescence  ;  shining  and 
bearing  scattered  punctures  ;  there  is  a  testaceous  space  behind  the  teeth.  Ex- 
cept on  the  underside  of  the  fore  tarsi,  where  it  is  fulvous,  the  pubescence  on 
the  legs  is  white  ;  the  calcaria  whitish.  The  back  of  abdomen  is  closely  punc- 
tured all  over  ;  there  are  no  distinct  transverse  furrows.  The  2nd  transverse 
cubital  nervure  is  not  quite  interstitial  ;  tegulas  fuscous  ;  nervures  black.      9- 

Comes  near  to  M.  liera,  Bing.  and  31.  cJdorigaster,  Cam. 

Megacldle  lissopoda.  sp.  nov. 

Black,  the  hair  on  the  head,  upper  part  of  thorax  and  the  scopa,  white,  the 
pubescence  on  the  pleurae  soot-coloured,  the  hair  on  the  legs  grey,  that  on  the 
underside  of  the  fore  metatarsus  mixed  with  golden  ;  wings  fuscous-hyaline  to 
the  2nd  transverse  cubital  nervure,  almost  hyaline  beyond  it.  Mandibles 
bidentate,  the  upper  tooth  broad,  rounded,  projecting  slightly  beyond  the  lower, 
which  is  almost  transverse  ;  the  2  at  their  junction  are  separated  by  a  depression; 
the  basal  half  of  the  mandibles  closely  punctured  and  opaque,  the  apical  smooth 
and  shining.      $ . 

Length  11  mm. 

"  Bombay." 

Head  and  thorax  closely,  distinctly  punctured.  Base  of  hind  tarsi  less  than 
half  the  width  of  the  apex  of  tibiae  ;  the  spurs  black,  slender  on  apical  half, 
gradually  narrowed  to  a  sharp  point.  Head  nearly  as  wide  as  the  thorax.  The 
2nd  transverse  cubital  nervure  is  almost  interstitial.  Underside  of  flagellum 
piceous.  The  tarsi  are  rather  long  and  slender.  The  transverse  bands  of  white 
pubescence  on  the  dorsal  abdominal  segments  are  narrow,  but  distinct.  The 
punctures  on  the  mesonotum  run  into  transverse  stria?.  Face  broadly  roundly 
convex.  Clypeus  short,  its  apex  broad,  transverse  ;  the  front  with  a  narrow 
smooth  keel  between  the  antennae. 

In  Bingham's  arrangement  this  species  comes  near  to  M.  cephalotus,  Sm.;  that 
species  from  the  description  should  be  different,  e.  g.  the  mandibles  are  called 
"  long,  narrow  and  curved  "  (no  mention  is  made  of  the  form  or  number  of  their 
teeth)  terms  which  certainly  do  not  fit  those  of  the  present  species,  in  which 
they  are  broad  both  at  the  base  and  apex  ;  the  head  is  "  broader  than  the 
thorax,"  while  in  lissojwda  it  is  certainly  not  so.  The  colour  of  the  wings  is 
not  stated  by  Col.  Bingham,  but  Smith  (Cat.  Hym.  i,  179  J  calls  them  sub- 
fuscous,  hyaline  towards  their  base,"  the  exact  opposite  being  the  case  with  the 
species  1  have  described  above. 

MegachUe  cathena,  sp.   nov. 

Black,  the  pubescence  and  ventral  scopa  white,  the  puncturation  distinct  and 
close,  strongest  on  the  apex  of  the  abdomen  ;  wings  hyaline,  the  nervures  and 
stigma  black,  the  1st  recurrent  nervure  received  shortly  behind. the  middle  of 
the  cellule,  the  2nd  near  the  apex,  but   clearly  separated  from  the  transverse 
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cubital.  Mandibles  bidentate,  the  teeth  distinct,  the  2nd  small  compared  with 
the  1st,  clearly  separated  ;  the  part  behind  them  testaceous,  covered  with  golden 
pubescence,  the  basal  part  thickly  with  silvery.  Head  large,  as  wide  as  the 
thorax,  the  occiput  rounded  inwardly,  not  transverse.  Apex  of  clypeus  trans- 
verse, depressed.  Base  of  metanotum  forming  a  distinct  border.  The  pubes- 
cence on  the  front,  face  and  clypeus  is  dense.  The  calcaria  are  black.  Base 
of  hind  metatarsus  half  the  width  of  the  apex  of  tibiae,  the  pubescence  on  the 
lower  side  of  the  metatarsus  is  white. 
Length  3  mm.      $ . 

This  little  species  comes  close  to  M.  nicevillii,  Cam. ;  the  latter  is  a  larger 
species,  it  has  the  apical  tooth  of  the  mandibles  distinctly  longer  than  its 
width  at  the  base,  while  in  the  present  it  is  not  much  longer  than  the  basal 
width  ;  it  wants  the  clearly  defined  margined  border  on  the  top  of  the  meta- 
notum and  the  1st  recurrent  nervure  is  received  nearer  the  base. 

Hcgachile  cratodonta,  sp.  nov. 
Length  6-7  mm.  ft. 
Deesa.     January. 

Very  similar  in  size  and  colouration  to  M.  gathela,  described  above  ;  but 
easily  separated  from  it  by  the  stronger  mandibular  teeth,  there  being  also, 
instead  of  a  broad  rounded  swelling  behind  the  2  apical  teeth,  a  large,  clearly 
separated  tooth,  which  is  distinctly  larger  than  either  of  the  apical  ones  ;  while 
the  abdominal  teeth  are  much  larger,  clearly  defined  and  black.  Of  the  latter 
there  are  4  distinct  ones,  the  2  central  being  longer,  broader  and  much  more 
clearly  separated  than  the  outer  ;  outside  the  latter  there  is  a  smaller,  less 
distinct  tooth.  There  are  2  stout  teeth  on  the  fore  cox'ae.  Base  of  hind 
metatarsus  not  half  the  width  of  apex  of  tibias,  the  spurs  pale.  Wing  nervines 
and  stigma  black.     Metanotal  area  closely  aciculated. 

Megachile  ccclioxysides,  Bing. 
Col.  Nurse  has  briefly  characterized  the  ft  of  this  species  in  the  Journal, 
Asiatic  Society  of  Bengal,  LXX,  1901,  p.  150.  It  may  be  useful  to  describe 
the  anal  segment  more  fully.  In  the  centre  are  2  widely  separated  teeth,  the 
space  between  them  forming  a  semicircle  ;  on  either  side  of  this  are  2  shorter 
sharp  teeth  with  a  slight  stumpy  one  beyond  them  ;  all  these  teeth  have  the 
apices  testaceous.  Probably  the  tosth  vary  in  length  and  thickness.  The 
mandibles  are  broad,  bidentate,  the  teeth  triangular,  the  apical  much  larger 
than  the  other  ;  the  basal  part  is  broadly,  but  not  much,  dilated  in  the  centre  ; 
the  puncturation  on  the  basal  part  is  coarse. 

Megacliile  subfuscus  (Nurse,  M.S.),  s.p.  nov. 
Black,  the  hair  on  the  front,  top  of  thorax  and  base  of  abdomen  pale 
rufo-fulvous,  that  on  the  rest  of  the  head  and  thorax  much  paler,  the 
apices  of  the  2nd  to  4th  abdominal  segments  with  bands  of  pale  fulvous 
pubescence,  the  hair  on  the  apical  2  segments  black,  the  hair  on  the 
legs  white,  except  on  the  underside  of  the  posterior  metatarsus,  where 
it  is    bright  rufous.    Wings    hyaline,  the  apex    slightly,   broadly    infuscated, 
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the  stigma  fuscous,  the  nervures  black.  Apex  of  abdomen  with  a  slight,  wide 
somewhat  irregular  incision.  Mandibles  bidentate,  the  apical  tooth  long,  more 
than  twice  longer  than  it  is  wide  at  the  base,  the  subapical  clearly  separated, 
transverse  at  the  apex,  not  separated  behind.  Fore  legs  unarmed  :  there  is  a 
minute  tooth  on  the  lowerside,  near  the  apex  of  the  middle  femora.  Apex  of 
clypeus  almost  transverse.  •  Base  of  metatarsus  two- thirds  of  the  width  of  apex 
of  tibiae.  2nd  abscissa  of  radius  distinctly  longer  than  the  1st.  Apical  segments 
of  abdomen  closely,  finely,  rugosely  punctured,  opaque. 

Length  9  mm. 

Belongs  to  Bingham's  Section  E, 

Matheran.     March. 

MegucJiih   indostana,  s.p.  nov. 

Black,  the  flagellum  except  on  top  rufo-fulvous,  mandibles  except  at 
apex  for  the  greater  part  rufo-fulvous,  the  part  before  apex  tinged 
with  yellow,  the  head  and  thorax  densely  covered  with  long  white 
pubescence,  that  on  the  mesonotum  tinged  with  fuscous  ;  apical  segment 
of  abdomen  with  a  squarish  projection  in  the  middle  and  a  stout,  triangular 
tooth  on  either  side.  Mandibles  ending  in  a  long  tooth  which  becomes 
gradually  narrowed,  the  part  at  its  base  projects  distinctly,  is  transverse  but 
does  not  form  a  tooth.  Legs  unarmed.  All  the  abdominal  segments  are  lined 
with  narrow  bands  of  white  pubescence.  Wings  hyaline,  the  stigma  dark 
testaceous,  the  nervures  blackish,  ft. 

Length  6  mm. 

Deesa.     March. 

The  pubescence  on  the  face  and  clypeus  is  very  long  and  dense,  hiding  com- 
pletely the  surface.  Front  and  vertex  closely,  but  not  very  strongly,  punctured: 
the  puncturation  on  the  thorax  is  as  strong,  but  not  quite  so  close  ;  on  the 
abdomen  it  is  finer  ;  the  latter  has  no  transverse  furrows  or  depressions. 
Metanotal  area  smooth,  shining,  bare.  Alar  nervures  dark  testaceous.  Apex  of 
tarsi  rufous.  Head  as  wide  as  thorax.  Base  of  hind  metatarsus  half  the  width 
of  apex  of  tibise. 

JlegacJdle  rugicauda,  sp.  nov. 

Black,  the  hair  on  the  head  and  thorax  white,  as  it  is  also  on  the  legs  ;  the 
dorsal  bands  on  the  abdomen  are  darker  tinted,  the  scopa  bright  ferruginous  ; 
wings  hyaline  the  stigma  and  nervures  black,  the  tegulse  grey.  Mandibles 
bidentate.  the  apical  tooth  broad,  bluntly  rounded  at  the  apex,  not  much  nar- 
rowed, the  subapical  short,  broad,  rounded,  not  clearly  separated  behind.  9- 

Length  12-13  mm. 

Deesa.     August. 

Clypeus  not  quite  transverse  at  the  apex  ;  wider  than  long.  Head  a  little 
wider  than  the  thorax,  the  temples  straight,  obliquely  narrowed.  Head,  pro-and 
mesothorax  opaque,  closely,  but  not  strongly  punctured,  the  metanotum  smooth, 
shining.  Abdomen  finely,  closely  punctured  on  the  back,  without  distinct 
transverse  depressions.  Legs  with  the  black  colour  largely  suffused  with  piceous. 
17 
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the  base  of  hind  metatarsus  not  half  the  width  of  the  apex  of  tibiae  ;  calcaria 
white.  The  1st  abscissa  of  radius  is  a  little  longer  than  the  2nd  ;  the  2nd 
transverse  cubital  nervure  is  roundly  curved  on  the  lower  half.  Flagellum 
brownish  below. 

The  $  is  similarly  coloured  except  that  the  piceous  colour  on  the  legs  is 
more  marked,  the  fore  tibiae  are  rufo-testaceous,  their  tarsi  being  of  a  paler 
colour  and  densely  covered  with  long,  clear  white  pubescence  ;  the  fore  coxa? 
are  armed  with  conspicuous  teeth  broad  at  the  base,  becoming  gradually  nar- 
rowed towards  the  apex  ;  the  last  abdominal  segment  is  coarsely  punctured,  and 
is  armed  with  3  teeth  on  either  side,  the  inner  of  which  is  longer  and  narrower 
than  the  middle  one,  which  is  broad  and  bluntly  rounded  ;  the  outer  is  smaller 
than  it.  The  mandibles,  except  the  teeth,  are  yellow,  suffused  with  testaceous  ; 
the  clypeus  is  largely  suffused  with  rufous. 

Probably  the  colouration  of  the  legs  varies  especially  as  regards  the  amount 
of  testaceous  colour  in  the  £  and  of  piceous  in  the  9  •  1°  the  $  the  ventral 
segments  are  banded  with  white  pubescence. 

This  species  will  enter  into  in  Bingham's  Section  F  ;  it  is  very  different  from 
the  known  species  in  it. 

The  last  abdominal  segment  in  both  sexes  is  more  coarsely  punctured  than 
usual,  but  more  particularly  in  the  £ , 

Merjachile.  lernia  (Nurse,  M.  S.),  sp.  nov. 
Black,  the  thorax  above,  the  pleurae  above  and  the  basal  2   segments  of  abdo- 
men densely  covered  with  reddish  fulvous  pubescence,  the  pubescence  on  the 
head  and  legs,  except  on  the  underside  of  the  tarsi,  where  it  is  white,  black  ;  the 
apices  of  the  3rd,  4th  and  5th  abdominal  segments  with  narrow   bands  of  white 
pubescence,  the  white  on  the   3rd   mixed    with   fulvous   in   the   middle  ;  wings 
reddish  fulvous  to  the  apex  of  the  stigma,   fuscous,   slightly  tinged   with  viola- 
ceous at  the  apex.     Scopa  white.     9- 
Length  12  mm. 
Matheran.     March. 

Head  strongly,  closely  punctured  ;  the  clypeus  is  slightly  more  strongly, 
rugosely  punctured.  Mandibles  strongly  punctured  except  at  the  apex,  where 
there  are  2  broad  bluntly  rounded  teeth,  the  2nd  being  blunter  and  shorter  than 
the  apical.  Base  of  hind  metatarsus  about  one-third  narrower  than  the  apex  of 
tibiae  ;  tarsal  spines  dark  rufous,  the  spurs  almost  black.  Temples  broad  ; 
occiput  broadly  roundly  incised.  There  is  no  smooth  line  in  the  centre  of  the 
clypeus. 

Come3  near  to  M.  lanata,  F.  Apart  from  that  species  having  the  pubescence 
on  the  head  fulvous,  it  has  the  mandibles  longer,  sharper  and  with  the  teeth 
sharp-pointed,  there  is  a  smooth  line  in  the  centre  of  clypeus  and  the  wings  are 
light  fulvous  at  the  base. 

Megachile  leptodonta,  sp.  nov. 
Black,  the  ventral  surface  ferruginous,  the  pubescence  short,clear  white  all  over ; 
the  mandibles,  except  the  teeth,  pale  yellowish  testaceous,  legs  rufo-testaceous, 
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all  the  coxa?  and  the  base  of  fore  femora  black  ;  flagellum  of  antennas  rufous, 
darker  above.  Wings  clear  hyaline,  costa  and  nervures  black,  the  stigma  dark 
testaceous,  tegulse  rufo-testaceous.  9 

Lensth  6  mm. 

Deesa.     December. 

Head  distinctly  broader  than  the  thorax.  Mandibles  bidentate,  the  apical 
long,  gradually  narrowed  to  a  sharp  point,  the  subapical  broad  at  the  base 
gradually  narrowed  to  a  point  at  the  apex,  short,  broader  at  the  base  than  it  is 
long ;  from  it  there  is  a  broad  shallow  curve  to  the  base;  the  teeth  appear  broad- 
er than  usual  and  are  covered  with  white  pubescence  at  the  base.  Head  closely 
punctured  ;  the  clypeus  with  a  smooth  line  in  the  centre  broadest  above.  Thorax 
closely  punctured  ;  metanotal  area  aciculated.  The  apical  ventral  surface  is 
darker  coloured  than  the  rest.  Base  of  hind  metatarsus  about  one-fourth 
narrower  than  the  apex  of  tibiae.  There  are  no  depressions  or  furrows  on  the 
back  of  abdomen,  which  is  roundly  convex.  The  1st  recurrent  nervure  is 
received  shortly  beyond  the  apex  of  the  basal  fourth  ;  the  2nd  nearer  the  apex. 
Tegute  pale  testaceous. 

In  one  example  the  back  of  the  abdomen  is  brownish  for  the  greater  part  ; 
in  another  the  segments  are  only  brownish  under  the  pile. 

Megachile  erythrostoma,  sp.  nov. 

Black,  the  apex  of  clypeus  broadly,  the  .mandibles  broadly  at  the  base,  and 
the  femora  and  tibiae  more  or  less  in  front,  rufous ;  the  greater  part  of  the 
flagellum  piceous,  the  hair  on  the  thorax,  upper  part  of  abdomen  and  head 
white,  the  ventral  scopa  bright  red  ;  wings  clear  hyaline,  the  nervures  black. 
Mandibles  large,  trideutate,  the  apical  tooth  long,  bluntly  narrowed,  the  apex 
somewhat  broadly  rounded  :  the  2nd  large,  clearly  separated  from  the  apical, 
the  apex  roundly  narrowed,  longer  than  it  is  wide  at  the  base  ;  the  3rd  is  shorter, 
broader,  not  so  oblique  and  turned  inwardly.  Apex  of  clypeus  broadly  rounded. 
Puncturation  of  head  and  thorax  fine  and  close,  that  on  the  scutellum  stronger 
than  on  the  mesonotum  ;  that  on  the  abdomen  is  still  finer.  The  abdomen 
becomes  gradually  narrowed  towards  the  apex,  which  forms  a  bluntly-rounded 
point  ;  the  latter  is  rufous  at  the  apex  ;  there  are  no  distinct  transverse  furrows 
or  depressions  on  the  dorsal  surface.  $ . 

Length  11  mm. 

Deesa. 

The  mandibles  are  longer  than  usual  and  more  particularly  the  apical  tooth, 
especially  as  regards  the  length  compared  with  the  width  at  the  base.  The 
abdomen,  too,  becomes  more  distincly  narrowed  from  the  base  to  the  apex. 
Base  of  hind  tarsi  half  the  width  of  tibia). 

Megachile  suavida,  sp.  nov. 

Black,  the  mandibles,  except  the  teeth,  pale  yellow  ;  flagellum  for  the  greater 
pait  reddish,  the  hind  femora  and  tibiae  except  above  and  the  tarsi  rufous  ; 
the  hair  on  the  head  and  thorax  long  and  dense  ;  all  the  abdominal  segments 
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with  distinct  bands  of  white  pubescence  on  the  apex  ;  the  basal  ventral  seg- 
ments rufous  ;  wings  clear  hyaline,  the  nervures  blaek  ;  tegulae  piceous.  £ . 

Length  7  mm. 

Deesa,  December  (Nurse). 

Mandibles  bidentate,  the  apical  tooth  long,  narrowed  gradually  towards  the 
apex,  which  is  bluntly  rounded  ;  the  subapical  one  short,  broad .  bluntly  rounded. 
Puncturation  on  the  head  and  thorax  close,  distinct  ;  that  on  the  scutellum  is 
closer  and  finer  than  on  the  mesonotum.  Abdominal  puncturation  finer  than 
on  the  thorax  ;  it  is  close.  Apical  abdominal  segment  broadly  rounded  :  its 
sides  at  the  base  armed  with  a  long  tooth,  which  becomes  gradually  narrowed 
from  the  base  to  the  apex.  Coxas  unarmed.  Antennae  stout,  not  much  longer 
than  the  thorax.  Head  large,  slightly  wider  than  the  thorax.  Radial  cellule 
ending  in  a  sharp  angle  ;  the  2nd  recurrent  nervure  distinctly  distant  from  the 
transverse  cubital,  it  being  separated  from  it  by  about  the  same  distance  as  is 
the  1st  from  the  base  of  the  cellule.  Probably  the  amount  of  rufous  colour 
on  the  base  of  the  abdomen  varies  ;  it  is  more  conspicuous  on  the  sides  than 
on  the  centre.  The  forelegs  may  be  more  or  less  rufous  at  the  base  :  the 
legs  are  unarmed. 

Is  not  unlike  M.phaola  Cam.  and  M.  elfroma  Cam.,  but  is  larger,  stouter  and 
has  the  antennae  much  shorter. 

J\Iegacliile  ?  anonyma,  sp.  nov. 

Black,  the  underside  of  the  flagellum  brown,  the  hair  on  the  head  and  thorax 
dense,  white,  the  abdominal  segments  with  distinct  bands  of  white  pubescence  ; 
the  middle  of  the  mandibles  broadly  and  the  greater  part  of  the  tarsi  rufo- 
testaceous  ;  wings  hyaline,  the  stigma  testaceous,  the  nervures  darker  coloured  ; 
both  the  recurrent  nervures  distinctly  separated  from  the  transverse  cubitals, 
the  1st  more  widely  separated  from  the  2nd  than  is  the  1st  from  the  basal, 
apex  of  abdomen  3-dentate,  the  central  tooth  broad,  square,  the  lateral  much 
smaller  and  shorter,  somewhat  triangular.  Mandibles  bidentate,  the  apical 
tooth  longish,  sharp-pointed  at  the  apex,  the  subapical  wide,  longer  than  the 
apical,  its  outer  edge  slightly  rounded  inwardly,  clearly  separated  behind.  Head 
and  thorax  closely  punctured,  the  metanotum  at  the  base  smooth,  shining, 
bare.  Occiput  transverse.  Middle  of  mandibles  broadly  rufo-testaceous,  their 
base  thickly  covered  with  white  pubescence.  Forelegs  unarmed.  Calcaria 
white.  The  puncturation  on  the  abdomen  becomes  stronger  towards  the  apex  ; 
on  the  ventral  surface  it  is  strong  and  close,  especially  on  the  basal  half.  The 
fore  tarsi  are  for  the  greater  part  rufo-testaceous,  as  are  also  the  tarsal  spines. 
Tegulae  rufo-testaceous.  $ . 

Length  7  mm. 

Deesa,  December. 

Col.  Nurse  has  the  following  note  attached  to  this  species  :  "  I  have  carefully 
xamined  mouth  parts  with  the  microscope  and  find  the  labial  palpi  4-jointed 
nd  maxillary  palpi  4-jointed,  so  it  cannot  be  a  Megachile."     Apart  from  this, 
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I   cannot  separate    it  from     the    latter  genus.     Its   generic  location  may,  in 
the  meantime,  be  left  over,  until  the  $    has  been  discovered. 

Thaumatnsoma  testaceicome,  sp.  nov. 

Black,  the  antenna?  except  the  scape  and  apical  joint  testaceous,  darker  above, 
the  pubescence  dense  and  white,  the  puncturation  strong  and  close  ;  the  apical 
abdominal  segment  curved  downwards,  entire,  broadly  rounded,  the  outer  edges 
straight,  oblique  ;  metanotum  roundly  convex,  smooth,  shining,  bare,  the  base 
with  a  striated  border,  keeled  before  and  behind  and  much  widened  laterally. 
Basal  segments  of  abdomen  testaceous  below.  The  pubescence  on  the  lower  part 
of  the  head  is  much  longer  and  denser  than  elsewhere,  especially  behind.  The 
hair  on  the  underside  of  the  apex  of  the  4  posterior  tibia?  and,  to  a  less  extent, 
on  the  anterior,  is  long  and  dense,  as  it  is  also  on  the  base  of  the  tarsi. 
Mandibles  with  the  apical  tooth  distinctly  separated  ;  there  is  no  distinct  sub- 
apical  one.  The  joints  of  the  flagellum  to  the  flattened  apical  one  are  of  equal 
thickness  ;  the  last  is  long,  dilated  and  flattened.  First  recurrent  nervure  inter- 
stitial :  the  2nd  received  near  the  apex.  £ . 

Length  7  mm. 

Matheran,  May  (Nurse). 

There  are  2  points  in  which  the  known  Indian  Thatimalsoma  (T.  burmanicum , 
Bing.)  differs  from  that  here  described  :  the  apex  of  the  abdomen  ends  in  a 
longish  central  and  a  smaller  lateral  tooth  and  the  4  sub-apical  joints  of  the 
antenna?  are  attenuated  and  filiform  as  compared  with  the  preceding  joints. 

Ceratina  spilaspi*,  sp.  nov. 

Green,  the  abdomen  dark  brown,  the  following  parts  bright  yellow :  clypeus. 
labrum,  mandibles,  except  at  the  apex,  underside  of  scape,  a  line  on  the  prono- 
tum  uniting  with  the  tubercles,  the  latter,  tegula?,  a  mark  on  the  sides  of  the 
scutellum,  post-scutellum  broad  lines  on  the  sides  of  the  2nd  and  3rd  segments 
at  the  base,  straight  and  twice  the  width  of  the  central  part,  a  narrow,  almost 
continuous  line  on  the  4th,  a  broad,  curved  one  on  the  5th  roundly  narrowed  in 
the  middle  on  the  5th,  the  apex  of  the  femora  narrowly,  the  tibia?  and  the  tarsi, 
bright  lemon-yellow,  the  hind  tibia?  broadly  black  at  the  apex  ;  the  hair  white 
on  the  body  and  legs  ;  wings  clear  hyaline,  the  nervures,  costa  and  stigma  pale 
yellow.  $. 

Length  6  mm. 

Deesa,  April. 

Underside  of  flagellum  pale  brown  or  fulvous.  Clypeus  with  a  few  strong 
punctures  in  the  centre  ;  the  face  more  finely  and  more  closely  punctured. 
Mesonotum  finely,  closely  punctured  ;  there  is  a  distinct  furrow  on  the  sides 
opposite  the  tegula?,  the  scutellum  bears  scattered  punctures  in  the  centre  ;  the 
base  of  metanotum  is  much  more  strongly,  regularly  and  closely  punctured  ;  its 
apical  slope  is  smooth.  Abdomen  shining,  impunctate.  There  are  2  obscure 
lines  on  the  apex  of  the  clypeus. 

This  species  is  not  unlike  C.  divisa.  Cam.;  the  latter  may  be  known  from  it 
by  the  transverse  yellow  line  on  the  apex  of  the  mesonotum.  by  the  lines  on  the 
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4th  abdominal  segment  being  much  thicker  and  distinctly  interrupted  in  the 
middle  and  by  that  on  the  5th  being  much  wider,  it  clearly  extending  beyond  the 
middle  of  the  segment,  it  being  also  not  so  distinctly  narrowed  in  the  middle. 

Nomia  abuensis,  sp.  nov. 

Black,  the  pubescence  cinereous,  almost  white,  the  apices  of  the  abdominal 
segments  with  white  pubescent  bands,  the  basal  metanotal  area  irregularly 
striated,  the  centre  with  a  y\ —  shaped  area  with  a  keel  down  the  centre  ;  wings 
almost  hyaline,  highly  iridescent,  the  stigma  dark  testaceous,  the  nervures  dark- 
er  coloured  ;  tegulee   blackish   on   inner   half,   pale   testaceous  on   outer.      9- 

Length  6  mm. 

Abu  (Nurse). 

Head  closely,  strongly  punctured,  the  punctures  stronger  on  the  sides  of  the 
vertex  than  elsewhere.  Face  broadly  raised  in  the  centre.  Mesonotum  and 
scutellum  closely  and  much  more  finely  punctured  than  the  head  ;  the  prono- 
tum  densely  covered  at  the  base  with  white  pubescence  ;  it  is  raised  at  the  base, 
the  basal  slope  being  bare  ;  the  pubescence  extends  along  the  top  to  the  tegulae. 
Post-scutellum  densely  covered  with  white  pubescence.  Metanotum  wrinkled  ; 
it  has  a  somewhat  steep  slope  ;  it  is  weakly  keeled  down  the  centre  and  on  the 
outer  edges.  Pleura?  alutaceous.  Flagellum  brownish  red  below.  Apical  joints 
of  tarsi  rufous.  2nd  cubital  cellule  not  much  longer  along  the  transverse 
cubitals  than  it  is  along  the  radius :  2nd  abscissa  of  radius  about  one-fourth 
shorter  than  the  3rd. 

Nomia  collina.  sp.  nov. 

Length  7  mm.  9  • 
Mount  Abu. 

This  species  is  very  close  to  N.  abuensis ;  the  differences  can  be  best  shown  in 
synoptical  form. 

Base  of  metanotum  with  a  crennlated  area ;  2nd  cubital  cellule 
wide,  3rd  abscissa  of  radius  about  one  fourth  longer  than  2nd, 

the  2nd  transverse  cubital  nervure  straight Abuensis. 

Base   of  metanotum    without   a   crenulated    area ;    2nd    cubital 
cellule  narrow,  3rd  abscissa  of  radius  4  times  longer  than  2nd  ; 

the  2nd  transverse  cubital  nervure  curved  Collina. 

Metanotum  opaque,  alutaceous,  neither  the  centre  nor  the  sides  are  keeled  ; 
the  apex  of  the  basal  area  is  prolonged  in  the  centre  into  a  sharp  point  ;  head, 
pro-and  mesothorax  closely,  not  very  strongly  punctured  ;  the  puncturation  on 
the  face  and  clypeus  runs  into  obscure  reticulations  ;  there  is  an  impressed  line 
on  the  centre  of  the  front,  running  into  the  top  of  the  face.  Tegulse  pale 
testaceous,  darker  coloured  on  the  innerside.  Abdomen  fully  longer  than  the 
head  and  thorax  united  :  the  basal  segment  is  covered  at  the  base  with  white 
pubescences  ;  the  apices  of  the  segments  with  bands  of  white  depressed  pile. 
Tips  of  tarsi  rufous.     Middle  of  face  not  distinctly  raised. 

Coelioxys  latus,  sp.  nov. 
Short,  wide  compared  with  the  length,  the    clypeus,  the  greater  part  of  the 
face  and  front,  outer  orbits,  collar,  spot  in   centre  of  mesonotum  at  the  base. 
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a  spot  behind  tegulse,  2  spots  at  base  of  scutellum,  apical  slope  of  scutellum, 
pleura;,  the  sides  of  1st  abdominal  segment,  the  apices  and  bases  of  the 
segments  narrowly,  their  sides  widely,  a  spot  in  the  centre  of  the  1st  ventral 
and  the  apices  of  the  others  widely  covered  with  white  pubescence,  as  are  also 
the  greater  part  of  the  legs.  Wings  hyaline,  tinged  broadly  with  violaceous 
at  the  apex.  $  . 

Length  8  mm. 

Matheran.  March. 

Scutellum  broadly  rounded  posteriorly,  the  teeth  stout,  bluntly  pointed 
broader  laterally  than  above.  Ventral  plate  of  apical  segment  large,  spoon- 
shaped,  with  a  broad  rounded  upper  border,  keeled  on  the  inner  edge.  The 
apex  of  the  apical  dorsal  segment  is  strongly,  coarsely  punctured,  depressed  and 
with  a  smooth,  stout  keel  in  the  centre  of  the  depression.  There  is  a  trans- 
verse, somewhat  broad  keel  near  the  apex  of  the  2nd  and  3rd  segments, 
bordered  before  and  behind  by  a  smooth,  shallow  furrow.  Frontal  keel  broad, 
smooth  on  lower  half  only. 

Puncturation  on  the  head  strong  and  close,  on  the  scutellum  it  is  closer, 
running  into  reticulations.  The  apical  ventral  segment  projects  half  the  length 
of  the  dorsal  beyond  the  apex  of  the  latter.  The  part  between  the  broad  frontal 
keel  and  the  ocelli  is  depressed. 

In  Bingham's  key  this  little  species  would  come  into  A.  b,  :  it  cannot  be 
confounded  with  fuscipennls  or  angulatus. 


660 

REVIEW.* 

"The  Plagues  and  Pleasures  of  Life  in  Bengal"  is  one  of  those  popular  books 
on  natural  history  which  in  the  last  generation  would  not  have  paid  their  print- 
ing expenses  but  are  now  multiplying  year  by  year  at  a  rate  that  indicates,  in 
a  striking  manner,  the  change  which  has  come  about  in  the  mental  attitude  of 
the  reading  public  everywhere  towards  "  Nature  study."  One  is  sometimes 
tempted  to  think  that  in  England  the  thing  is  being  overdone.  The  continu- 
ous stream  of  books  of  this  kind  which  issues  from  the  British  publishing 
houses,  all  beautifully  printed,  handsomely  bound  and  superbly  illustrated,  but 
of  very  unequal  merit,  is  overlaying  the  subject.  One  cannot  see  the  wood  for 
the  trees.  In  India  as  yet  there  are  none  too  many  and  every  new  comer  is  sure 
of  a  kindly  reception.  The  author  of  the  book  under  review  is  not,  however, 
a  stranger.  It  is  only  four  years  since  Lieut. -Colonel  D.  D.  Cunningham  gave 
us,  under  the  title  "Some  Indian  Friends  and  Acquaintances,"  a  pleasant 
volume  of  chatty  discourses  upon  the  beasts,  birds  and  reptiles  to  be  seen  in 
Calcutta  and  its  immediate  neighbourhood,  which  was  full  of  the  fruits  of  close 
and  sympathetic  observation.  The  present  volume  carries  the  same  strain  down 
into  the  invertebrate  ranks  of  the  animal  kingdom.  In  short,  it  is  a  book  about 
the  "  poochies "  of  Bengal :  these  are  the  Plagues  and  Pleasures.  It  is  not  a 
scientific  work  and  does  not  pretend  to  be,  but  a  notice  of  it  will  surely  not  be 
out  of  place  in  the  Journal  of  a  Society  of  which  it  may  be  said,  without  fear 
of  contradiction,  that  its  greatest  and  most  successful  work  has  been  to  foster 
and  diffuse  a  general  interest  in  the  fauna  and  flora  of  India. 

The  popular  treatment  of  science  need  not  be  unscientific,  for  all  intelligent 
records  of  fact  are  of  value  if  their  accuracy  is  assured,  whether  couched  in 
technical  terms  or  in  the  language  of  common  speech.  Tried  by  this  test.  Colonel 
Cunningham's  book  proves  to  be  like  the  feet  of  Nebuchadnezzar's  image,  "part 
of  iron  and  part  of  clay.'1  He  is  unquestionably  a  close  and  curious  observer  of 
nature  and  he  appears  to  have  been  also,  for  nearly  thirty  years,  a  most  indus- 
trious recorder,  not  only  of  facts,  but  also  of  the  reflections  suggested  by  them  ;  so 
that  he  is  not  dependent  now  on  a  treacherous  memory.  All  this  and  more  makes 
itself  evident  to  the  reader  before  he  has  gone  through  many  pages  of  the  book 
But  it  also  becomes  evident  that  the  subjects  treated  of  embrace  some  of  which 
the  author  has  a  well-grounded  knowledge  and  some  of  which  he  has  no  know- 
ledge at  all.  When  writing  of  plants  and  trees  he  calls  them  by  their  botanical 
names  and  reveals  an  easy  familiarity  with  all  the  technicalities  of  botanical 
description  ;  but  when  he  turns  to  insects,  the  absence  of  scientific  names  and  of 
even  the  most  elementary  acquaintance  with  classification  is  the  more  striking  by 
contrast.  Familiar  wasps  are  described  as  "  a  brilliantly  metallic  creature  "  and 
"a  relatively  large  insect,  clothed  in  a  suit  of  rich,  warm  brown  and  with  a  brilliant 
yellow  head."     So  minute  and  exact,  nevertheless,   are  his  descriptions  of  their 

*Plagues  and  Pleasures  of  Life  in  Bengal  by  Lieut. -Colonel  Cunningham,  C.I.E.,  F.R.S. — 
John  Murray,  Albemarle  Street,  London. 


REVIEW.  661 

clay  nests  and  their  manner  of  constructing  and  stocking  them  that  it  is  often  easy 
for  one  who  knows  anything  of  them  to  identify  them  ;  but  to  one  who  has  not 
this  knowledge  a  most  interesting  and  valuable  chapter  becomes  like  a  museum 
without  labels. 

Besides  this,  the  descriptions  themselves  are  often  vitiated  by  the  author's 
ignorance  of  what  he  is  writing  about.  Referring  to  a  "loudly  humming  hawk- 
moth"  which  hovers  over  groups  of  canes,  he  says  that  it  is  probably  the 
mature  representative  of  a  chrysalis  which  inhabits  chambers  built  out  of 
the  pinnae  of  the  leaves  rolled  up,  in  which  it  makes  a  furious  rattling 
when  disturbed.  The  description,  which  is  very  well  done,  exactly  fits  the 
chrysalis  of  a  gigantic  Hesperiicl  butterfly,  but  is  ludicrously  inapplicable  to  any 
known  hawkmoth.  Again,  recalling  the  old-fashioned  bungalows  of  his  '  griffin- 
hood,'  with  their  white-washed  walls,  he  says  that  the  larvae  of  clothes-moths 
walked  about  everywhere  in  "  little  ambulatory  coffins."  The  curious  insect 
he  means  is  well  known,  but  it  has  nothing  to  do  with  clothes.  It  seems  to 
feed  on  the  minute  lichens  that  grow  on  damp  walls.  These  mistakes,  of 
which  we  could  multiply  examples,  are  perhaps  trivial  in  themselves,  but  they 
make  it  impossible  to  accept  without  reserve  some  of  the  interesting  and  original 
observations  with  which  the  book  abounds.  And  it  must  be  added  that  the  style 
occasionally  rises  into  a  strain  of  semi-humorous  vehemence  which  leaves 
the  reader  in  doubt  whether  he  is  listening  to  fact  or  fable.  Witness  the 
following  extract  from  a  long  rhapsody  on  the  "  autumnal  concerts  "  of  jubi- 
lant, or  lovelorn,  insects  : — "  Nothing  short  of  actual  auditory  experience  can 
serve  to  give  any  just  idea  of  the  horrors  of  the  din  ;  no  amount  of  use  to  the 
hubbub  of  frogs,  cicadas  and  common  crickets  which  fills  the  air  of  nights  in 
moist,  tropical  regions,  can  lead  to  an  indifferent  tolerance  for  such  a  screech- 
ing, thrilling,  ear-splitting,  nerve-rending  clamour.  When  in  full  force  it  is 
enough  to  upset  the  balance  of  the  soundest  nervous  apparatus,  and  to  people 
of  irritable  temperament  it  makes  for  madness."  We  have  heard  of  an  Irish- 
man on  the  subordinate  staff  of  an  Indian  Railway,  who  lay  in  wait,  with 
his  gun,  for  a  monster  bull-frog,  because  it  had  taken  possession  of  a  puddle 
in  front  of  his  house  and  kept  shouting,  "  You're  dronk,  You're  dronk,"  but 
to  any  Anglo-Indian  blessed  with  the  instincts  of  a  naturalist  we  imagine 
that  the  chorus  of  joyous  voices  which  greet  rain  after  dust  and  heat  rank 
among  the  pleasures,  not  the  pains,  of  life  in  the  tropics. 

Perhaps  it  is  not  fair  to  criticise  in  this  spirit  a  work  which,  as  we  have 
already  said,  makes  no  claim  to  be  scientific.  From  another  and  no  doubt  the 
right  point  of  view,  as  a  random  record  of  reminiscences,  some  bright,  some 
dark,  but  all  beautiful  now  in  the  sunset  tints  of  the  day  that  is  past  we  find 
it  wholly  delightful.  The  author  enjoys  a  most  enviable  sensitiveness  to  the 
influences  of  nature  and  a  power  of  vivid  description  that  has  made  his  note- 
book a  cinematograph  by  means  of  which  he  leads  the  days  and  nights 
of  the  forever  bygone  in  procession  before  our  eyes.  Many  a  retired  Anglo- 
Indian,  reading  the  concluding  chapters  on  the  seasons,  will  live  again  a  happy 
18 
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past,  resting  in  his  easy  chair  in  the  verandah,  seeing  in  minute  and  clear 
detail  the  glowing  tints  on  the  leaves  of  the  trees,  the  lichens  on  their  trunks 
the  sunbird,  the  crow,  the  striped  squirrel  and  the  black,  advancing  thunder 
cloud;  or  hearing  the  hum  of  the  threatening  mosquito,  the  bizz  of  the  dazed 
dragon-fly  against  the  wall,  the  thump  of  the  hawkmoth  against  the  ceiling  and 
the  bellowing  of  the  bull- frogs  in  the  rice-field  :  or  perhaps  feeling  on  his  cheek 
the  furnace  blast  of  May,  or  else  scenting  that  first,  inspiriting  breath  of  the 
morning  which  announces  the  approach  of  the  cold  season.  For  this  resurrection 
many  who  are  now  monotonously  drawing  their  pensions  will  feel  grateful  to 
Colonel  Cunningham. 

We  must  recur,  however,  to  the  character  of  the  book  as  a  contribution  to 
science,  for  there  is  one  chapter,  with  an  Appendix,  which  challenges  criticism 
from  this  point  of  view  and  is  well  worth  it.  The  subject  of  this  chapter  is  the 
"  caprification"  of  Ficus  roxburghii,  a  phenomenon  which  Colonel  Cunningham 
has  minutely  investigated  and  on  which  he  contributed  a  paper  to  the  Annals 
of  the  Calcutta  Botanical  Gardens  as  long  ago  as  1889.  It  may  be  as  well  to 
explain  here  that  caprification  is  the  term  applied  to  the  fertilization  of  figs  by 
a  minute  Hymenopterous  insect  of  the  family  Chrysididae  (nearly  allied  to  the 
"  gall-flies ")  which  is  bred  in  one  fruit  and  afterwards  passes  into  another, 
carrying  pollen  with  it.  From  time  immemorial  the  fruit  growers  of  Italy  and 
Greece  have  observed  the  practice  of  hanging  wild  figs  infested  with  this  fly 
in  their  orchards,  believing  that  otherwise  the  fig  will  not  perfect  its  fruit. 
Some  entomologists  have  regarded  this  as  a  mere  superstition,  but  others  have 
asserted  that  the  belief  was  supported  by  facts,  and  a  few  years  ago  the 
American  government  went  to  the  expense  of  sending  out  an  agent  to  Turkey  for 
the  express  purpose  of  procuring  infested  wild  figs  with  a  view  to  the  improve- 
ment of  those  grown  in  California.  The  superior  flavour  of  the  Smyrna  fig 
depends  much  on  the  essential  oil  contained  in  its  numerous  small  seeds,  and 
the  California-grown  fig,  not  being  caprificated,  develops  no  seed.  We  are  not 
aware  what  success  attended  the  American  experiment,  but  it  is  now  well 
known  that  several  species  of  Ficus  are  dependent  for  perfect  fructification  on 
the  aid  of  insects,  the  construction  of  the  fruit,  which  is  a  closed  receptacle 
with  all  the  flowers  opening  on  the  inside,  being  such  that  pollen  can  by  no 
means  pass  from  one  to  another  without  such  aid.  The  insects  are  equally 
dependent  for  the  propagation  of  their  species  on  the  figs. 

This  interdependence  appears  to  be  carried  to  the  furthest  pitch  in  the 
large  fruits  of  Ficus  roxburghii,  which  Colonel  Cunningham  selected  for  inves- 
tigation. In  this  species  one  tree  bears  fruits  containing  only  normal  female 
flowers,  while  another  bears  fruits  which  contain  normal  male  flowers  and  also 
female  flowers  strangely  modified,  so  that  they  can  never  produce  seeds  but 
furnish  exactly  the  conditions  required  for  receiving  the  eggs  and  nourishing 
'the  larvae  of  the  insect  that   lives   in  them.     Colonel  Cunningham  calls  these 

gall-flowers,"  a  misleading  term,  for  galls  are  malformations  produced  by. 
not    conditions  of  preparation  for,  the    operations  of  insects.     If   not    visited 
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by  insects  both  kinds  of  fruit  develop  only  up  fco  a  certain  point  and  then 
wither  without  producing  either  pollen  or  seeds ;  but  if  visited  they  com- 
mence to  swell  at  once  and  come  to  full  maturity  in  due  course.  The  whole 
circuit  of  operations,  as  described  by  Colonel  Cunningham,  is  briefly  this. 
The  female  insect  enters  a  male  flower  and  deposits  her  eggs  in  the  modified 
female  flowers.  The  larvae  develop  inside  the  ovarian  receptacle  and  the 
males  emerge  first.  It  is  not  stated  by  the  author  whether  the  insect  is 
Hymenopterous,  Dipterous  or  Lepidopterous,  but  he  says  that  there  are  three 
species,  found  in  Calcutta,  Sikkim  and  Cherat  respectively.  No  doubt  they  all 
belong  to  the  family  of  Hymenoptera  mentioned  above.  The  male  has  no  wings, 
but  very  powerful  jaws,  by  means  of  which  it  cuts  a  way  through  the  dense  plug 
of  stiff ,  glutinous  bracts  that  practically  blocks  up  the  orifice  which  is  structurally 
present  in  all  figs.  Having  thus  opened  a  way  to  liberty  for  the  winged  but 
feeble  females,  they  perish.  The  females  follow,  after  wandering  among  the 
pollen-covered  anthers  of  the  male  flowers,  and  so  many  as  are  not  snapped  up 
by  the  eager  enemies  that  lie  in  wait  for  them  at  the  gate  fly  away  in  quest  of 
other  fig  trees  bearing  fruit,  to  which  they  may  commit  their  eggs.  And  here 
is  a  wonder.  Before  attempting  to  enter  any  fruit  they  examine  it  carefully 
and  ascertain  unerringly  whether  it  has  arrived  at  a  proper  stage  of 
development  for  their  purpose,  but  they  fail  to  distinguish  between  male 
and  female  fruits.  Consequently  many  try  to  enter  the  latter.  The 
plug  of  bracts  in  the  female  fruit  is  particularly  dense  and  there  are  no  gallant 
males  now  to  open  a  way,  so  the  majority  stick  and  perish  in  the  passage,  but 
a  few  struggle  through  to  find  that  they  have  made  a  mistake.  They  wander 
about,  plunging  their  ovipositors  vainly  into  the  thick  and  resistent  ovaries  of  the 
unmodified  flowers  and  die  without  issue.  "  But  though  such  attempts,"  says 
the  author,  "are  entirely  futile  in  so  far  as  the  end  to  which  they  are  directed 
is  concerned,  they  are  of  immense  importance  in  the  economy  of  the  fruit 
which  is  attacked;"  for  the  stimulus  supplied  by  the  deluded  insects  is  followed 
by  general  hypertrophy  and  the  development  of  fertile  seeds.  It  will  of 
course  be  assumed  that  this  is  the  result  of  the  pollen  brought  from  the 
male  fruits  getting  brushed  off  on  the  stigmata.  Not  so.  Colonel  Cunningham 
has  satisfied  himself  that  the  obstructions  through  which  the  insect  has  to  pass 
before  it  penetrates  the  female  fruit  leave  no  appreciable  amount  of  pollen 
adhering  to  it,  and  further  that  the  small  number  of  insects  that  manage  to  get  in 
could  not  possibly  pollinate  the  number  of  flowers  that  are  affected.  In  one  case 
in  which  there  was  no  evidence  of  more  than  one  insect  having  got  into  a  fruit, 
11,000  mature  seeds  were  counted  in  it.  This  part  of  the  argument,  the  whole  of 
it  indeed,  is  rather  diffuse  and  indirect,  but  the  author  plainly  arrives  at  the  con- 
clusion that  the  general  hypertrophy  of  the  reproductive  parts  induced  by  the 
stimulus  which  the  insects  apply  leads  to  the  parthenogenetic  production  of  seeds. 
Colonel  Cunningham  seems  scarcely  to  realise  the  startling  and  revolutionary 
character  of  this  proposition  and  he  makes  no  attempt  to  face  the  problems  into 
which  it  plunges  us.     If  it  is  true,  let  us  consider  some   of  the  corollaries. 
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Parthenogenesis  has  for  a  long  time  been  known  to  be  not  unusual  in  certaiu 
Alga?  and  other  cryptogams,  and  more  recently   its   occurrence   in   Alchemilla 
and   several   other   genera   among   the   higher  orders  of  plants  has  been  ascer- 
tained.    It  has  also   been   proved    that    the   formation   of  an  embryo   can  be 
stimulated  in  other   ways  than   by   pollination.     But   all   such    reproduction  is 
vegetative  merely  and  involves  no  union   of   two   cells   derived   from   different 
individuals.     Wherever  sex  exists  we  must  assume  that  such  union  is  important, 
if  not  necessary,  and  as  a   matter   of  fact   we  find    that,  even   where  partheno- 
genesis,  or   other   vegetative   reproduction,   is   normal,   pi-ovision  is   made  for 
sexual   reproduction   also  by  alternation  of  generations  or  otherwise.     The  life 
history  of   the    malaria  parasite  furnishes  a  good  example    of  the  same  truth  in 
the  animal  kingdom.     More    than  this,  it  is  manifestly   very  important,  if  not 
necessary,  that  the  two  sexual  cells  which  unite  should  have  been  derived  from 
different  individuals.     There  is  no  end  to   the  special  and  complicated    contri- 
vances to  secure  cross-fertilization,  and  even  to  prevent  self-fertilization,  which 
the  vegetable  kingdom  presents.     This  end  is  most  successfully  attained   when 
the  plants  are  unisexual.     Where  this  is  not  the  case,  it  is  sometimes  secured  by 
dichogamy,  i.e.,  by  the  male  and  female  flowers  maturing  at  different  times.     In 
Ficus  we  find  a  curious  combination    of  both  these  conditions,  for,  while    some 
trees  bear  only  female    fruits,  the    fruits   of   other   trees   of   the   same   species 
contain  flowers  of  both  sexes,  which  do  not  mature   simultaneously.     In    Ficus 
we  have  also  a  special  insect  provided,  which    by    its  structure    and  instincts  is 
fitted  to  perform  the  operation  of  cross-fertilization  for  this  particular  fruit  and 
no  other.     But  now,  in  the  case  of  Ficus  ruxburghii,  the  effect  of   the   whole   is 
found  to  be  a  retrogression  to  pure   parthenogenesis,  sexual    reproduction  being 
apparently  impossible  except  as  the  result  of  a  rare  accident.     And  the  male  has 
ceased  to  serve  any  sexual  purpose :  it  is  reduced  to  a  mere    by-product   of  the 
female,  maintained    for   the   sake   of    providing   a   nidus    for   a    useful  insect. 
This   is   very   nearly   a   reductio   ad  absurdum   and  we  find  it  easier  to  believe 
that  some  important  factor  in    the   case   has   entirely   escaped   detection.     We 
have   said    that    Colonel    Cunningham  does   not    face   the  issues  which  he  has 
raised.     The  reason  appears  to  be  that  his  interest  has  been   entirely   absorbed 
in   speculation  as  to  how  such  a  marvellously  intricate  interdependence   of  tree 
and  insect  could  have  been  evolved.     This  illustrates  a  recent  phase   of   science 
which  we  cannot  help  regarding  as  supremely  unscientific.     The  concern  of  true 
science    should  be  to   ascertain   what  is,  not  to  guess  how  it  must  have  come  to 
be. 

It   should    be  mentioned  that  the  book  is  illustrated    liberally  with    beautiful 
photographs. 

E.  H.  A. 
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CORRESPONDENCE. 

PROPOSED  ALTERATION  TO  THE  FOREST  RULES  IX  REFERENCE 

TO  THE  CLOSE  TIME  FOR  QUAIL  AND  BUSTARD  IN  THE 

BOMBAY  PRESIDENCY. 

(Copy.) 

6,  Apollo  Street, 
Bombay,  23rd  March  1908. 
From 

The  Honorary  Secretary, 

Bombay  Natural  History  Society, 

Bombay  ; 

To 

Tin:  Secretary  to  Government, 

Revenue  Department, 

Bombay. 
Sir,- — The  Committee  of  this  Society  observe  that  the  Bombay  Government 
propos/e  to    amend    the   present  Forest    Rules   by    extending   the    close   season 
from  the  present  date  (September  30th   to  November  15th),  such  extension   to 
apply  to  the  following  birds  : — 

The  Black-breasted  or  Rain  Quail  (Coturnix  coromandelica). 

The  Rock  Bush-Quail  (Perdicula  argunda). 

The  Jungle  Bush-Quail  (Perdicula  asiatica). 

The  Painted  Bush-Quail  (Microperdix  erythrorhynchus). 

The  Bustard-Quail  (Turnix pugnax). 

The  LittJe  Button-Quail  (Tumix  dussumieri). 

The  Indian  Button-Quail  (Tumix  tanki). 

Common  or  Grey  Quail  (Coturnix  communis). 

The  Great  Indian  Bustard  (Eupodotis  edicardsi). 
My  Committee  welcome  the  proposed  alteration  of  the  dates,  but  they  think 
that  some  mistake  must  have  been  made  in  including  in    this   period   the  Com- 
mon or  Grey  Quail  (Coturnix  communis)  and  the    Black-breasted  or  Rain  Quail 
(Coturnix  coromandelica). 

To  bring  these  two  birds  under  the  same  regulations  as  the  other  Quail  is  to 
afford  adequate  protection  to  neither  during  their  true  breeding  seasons  and  to 
protect  both  at  a  time  when  they  least  require  it. 

The  Common  or  Grey  Quail,  a  migratory  bird,  breeds  in  suitable  climates 
all  over  the  Northern  hemisphere  at  the  same  time  of  the  year,  that  is  to  say 
from  March  to  June,  according  to  temperature  and  localities.  It  is  true 
incubated  eggs  have  been  found  at  Allahabad  as  early  as  the  25th  March, 
and  it  has  also  been  found  breeding  in  Purneah  and  Lahore  in  April,  and  Gilgit 
in  May.     Of  the  enormous  numbers  of   Grey  Quail  that    visit    India   each  cold 
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weather,   so   few  remain  to  breed  however   that  it   is   doubtful   whether   any 
practical  good  can  be  derived  from  a  close  season.   But  to  have  any  effect  at  all, 
the  close  season  should  begin  not  later  than  the  beginning  of  April  and  no  pro- 
tection at  all   is  needed  for  the  Grey   Quail  after,  say,  the    12th  August.      Soon 
after  that  date  migrants  begin  to  appear  along  the  Indus  Valley  and  almost  the 
whole  of  these  have  travelled  long  distances  from  breeding  places  far  across  the 
frontier.     The  natural  close  season  for  Grey  Quail  (if  necessary  at   all   in   most 
parts  of  India)  is  therefore  from  April    1st    to    August    \2th. 

The  Rain  Quail,  on  the  other  hand,  which    is   a  species    practically    confined 
to    the    Indian    Empire,   breeds   everywhere    at   the    end    of     the   rains  from 
August    to  November.     Writing  from    Sholapur   where    it  breeds  abundantly, 
Mr.   Wen  den   says  :     "  On     the     28th   July     this   year   I    received    my    first 
warning  that  it  was  time  to   discontinue  shooting   these    birds.  "     Their  nests 
have    been   found    on   the    Deccan    throughout    August  and    September,  and 
fresh  eggs  in  the  first  week  of  October.     That  young  birds  hatched  in    October 
should   be   fit   to    shoot  by  the  15th  November — is  clearly  impossible,  and  as  a 
matter  of  fact  in  the    Konkan,   '  cheepers  '    hardly   able    to    fly,    can    be    seen 
as  late  as  the  middle  of  December.     On  the  other   hand,  Jerdon   is   quoted   as 
stating  that  they  breed  in  June  or  July  and  Hodgson  says  that    they   breed   in 
Nepal  in  May  and  June,  but  the  generally  accepted  view  is  in  favour  of  a  close 
season  on  the  plains  from  lhth  July  to  SOtJi  November. 

The  Bombay  Natural  History  Society  therefore  beg    to   suggest    to   Govern- 
ment the  advisability  of  altering  the  dates  suggested  for   the  close    season   for 
these  two  birds  to  — 

Grey  Quail  ...         ...         ...   April  1st  to  August  12th. 

Rain  Quail  ...         ...         ...  July  15th  to  November  30th. 

My  Committee  also  hope  that  Government  will  be  able  to  see  their  way  to 
amend  the  Rules  framed  under  the  Wild  Birds  Protection  Act  by  Municipal 
and  Cantonment  authorities  in  this  Presidency,  so  as  to  bring  these  rules 
into  line  with  the  proposed  amended  clauses  of  the  Indian  Forest  Act. 

I  have  the  honour  to  be. 
Sir, 
Your  most  obedient  Servant, 
(Sd.)    W.  S.  Millard, 

Honorary  Secretary, 
Bombay  Natural  History  Society. 
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PROPOSED  INVESTIGATION  AND  PROTECTION  OF  THE 
FISHERIES  OF  WESTERN  INDIA. 

The  following  correspondence  between  the  Society  and  the  Bombay  Govern- 
ment on  the  above  subject  is  published  for  the  information  of  members. 
Since  then  more  information  has  come  to  hand  showing  that  the  Madras 
Government  have  established  a  Fishery  Bureau,  presided  over  by  Sir  Frederick 
Nicholson,  k.c.i.e.,  i.e.?.,  and  the  Bengal  Government  have  issued  a  lengthy 
report  on  the  Results  of  Enquiry  into  the  Fisheries  of  Bengal,  compiled  by 
Mr.  K.  G.  Gupta,  I.C.S.,  and  have  obtained  from  Europe  a  Steam-trawler  for 
experimental  fishing  in  the  Bay  of  Bengal. 

It  is  hoped,  therefore,  that  both  for  economic  and  scientific  reasons  the 
Bombay  Government  will  be  able  to  see  their  way  to  carry  out  the  suggested 
investigation  and  protection  of  such  an  important  industry  to  the  people  of 
Western  India. 

(Copy.) 

b,  Apollo  Street, 

Bombay,  llth  March  1907. 
Fron* 

The  Honorary  Secretary, 

Bombay  Natural  History  Society, 

Bombay  : 

To 

The  Secretary  to  Government, 

General  Department, 

Bombay. 
Sik,— I  am  directed  by  my  Committee  to  forward  to  the  Bombay  Govern- 
ment the  accompanying  copies  of  two  papers  on  "Estuary  Fishing  in  Western 
India  "  and  on  "  Protective  Legislation  for  Indian  Fisheries  "  which  have  just 
appeared  in  this  Society's  Journal,  with  the  hope  that  Government  may  be  able 
to  see  their  way  to  introduce  some  legislation  for  the  protection  of  the  Fishing 
Industry  in  Western  India.  My  Committee  instructed  me  to  say  that  they 
considered  that  the  subject  is  of  urgent  importance  as  from  the  evidence  given 
they  believe  that  without  some  legislation,  the  creek  and  river  fishing  industry 
on  this  side  of  India  is  threatened  with  extinction.  I  am  to  add  that  although 
the  precise  scope  of  the  enquiries  are  not  known  to  them,  my  Committee 
observe  with  pleasure  that  the  Madras  Government  have  recently  decided  to 
investigate  the  general  subject  of  fisheries  in  that  Presidency. 

My  Committee  instruct  me  to  finally  say  that  as  the  beneficial  results  of  any 
effective  legislation,  if  introduced,  would  be  apparent  in  most  creeks  and  rivers 
in  a  very  few  years,  it  seems  probable  that  the  fishing  classes  would  speedily 
learn  to  fully  appreciate  any  such  measure. 

I  have  the  honour  to  be, 
Sir, 
Your  most  obedient  Servant, 
(Sd.)     W.  S.  Millard, 
Honorary  Secretary, 
Bombay  Natural  History  Society. 
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6,  Apollo  Street, 
Bombay,  16th  January  l'Ju8. 
From 

The  Honoraby  Secretary, 

Bombay  Natural  History  Society, 

Bombay  ; 
To 

The  Secretary  to  Government, 

General  Department, 

Bombay. 
Sir, — I  am  directed  by  my  Committee  to  draw  the  favour  of  your  attention 
to  their  communication  dated  the  11th  March  last,  wherein  prominence  was 
given  to  the  need  for  the  introduction  of  some  form  of  protective  legislation  to 
prevent  the  present  apparently  wholesale  destruction  of  the  fry  and  fresh  water 
fish  in  this  Presidency. 

In  doing  so,  my  Committee  instructed  me  to  forward  for  the  information  of 
Government  two  papers  entitled  "  Estuary  Fishing  in  Western  India  "  and 
"Protective  Legislation  for  Indian  Fisheries  "  which  appeared  in  the  Society's 
Journal  in  February  last. 

My  Committee  presume  that  the  subject  is  obtaining  the  consideration  of 
Government,  but  as  they  have  heard  nothing  since  the  26th  of  March  last,  when 
the  receipt  of  this  communication  was  acknowledged,  they  venture  to  once 
more  urge  upon  Government  that  the  beneficial  results  of  any  effective  legisla- 
tion "  would  be  apparent  in  most  creeks  and  rivers  in  a  very  few  years,"  and 
that  the  need  for  some  action  in  this  matter  is  being  recognised  in  other  parts 
of  India,  notably  Madras,  where  it  is  observed  that  an  official  has  actually  been 
appointed  as  Pisciculturist  to  Government. 

My  Committee  direct  me  to  ask  Government  to  favourably  consider  the 
expediency  of  creating  a  Fisheries  Department,  one  of  the  immediate  functions 
of  which  would  be  the  enforcing  of  an  Act  which  might  be  so  framed  as  to 
mitigate  the  inconvenience  which  the  average  native  fisherman  will  undoubted- 
ly at  first  feel  ;  but  the  provision  of  which  would,  in  a  short  time,  lead  to  a 
very  appreciable  augmentation  in  his  supplies. 

If  further  enquiries  are  deemed  to  be  necessary  to  justify  the  introduction 
of  a  mild  form  of  legislation,  my  Committee  desire  me  to  submit  for  considera- 
tion the  expediency  of  appointing  a  Commission  or  an  Official  to  continue  the 
investigations  already  started. 

I  have  the  honour  to  be. 
Sir, 
Your  most  obedient  Servant, 
(Sd.)     W.  S.  Millard. 
Honorary  Secretary, 
Bombay  Natural  History  Society. 


From 


To 
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No.  1859  op  1908 

Revenue  Department, 
Bombay  Castle,  21st  February  1908. 

J.  E.  C.  Jukes,  Esq.,  i.cs., 

Acting  Under-Secretary  to  the  Government  of  Bombay. 


The  Honorary  Secretary, 

Bombay  Natural  History  Society. 

Sir, — I  am  directed  to  acknowledge  the  receipt  of  your  letter,  dated  16th 
January  1908,  on  the  subject  of  the  protection  of  fisheries  in  the  Bombay 
Presidency,  and  to  state  that  the  Governor  in  Council  has  taken  the  matter 
into  consideration.  The  Governments  of  Madras  and  Bengal  have  instituted 
inquiries  into  the  question  of  fisheries  so  far  as  those  Presidencies  are  con- 
cerned, and  this  Government  is  in  correspondence  with  those  Governments  on 
the  subject  of  their  investigations. 

1  have  the  honour  to  be, 
Sir, 
Your  most  obedient  Servant, 
(Sd.)    J.  E.  C.  Jukes, 
Acting  Under-Secretary  to  Government. 
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MISCELLANEOUS  NOTES. 

No.  I.— A  WONDERFUL  LEOPARD  SKIN. 

la  our  report  of  the  meeting  of  the  Zoological  Society  reference  is  made  to 
a  remarkable  leopard  skin  from  the  Deccan  recently  presented  to  the  British 
Museum.  As  regards  its  markings,  this  skin  presents,  perhaps,  the  most  extra- 
ordinary variation  from  the  normal  type  that  has  ever  been  noticed  in  the  case 
of  large  animals.  So  remarkable,  indeed,  is  the  variation  that  if  the  locality 
whence  it  was  obtained  were  not  thoroughly  well  authenticated  the  skin  would 
be  unhesitatingly  regarded  as  indicating  a  new  and,  at  the  same  time  superbly 
handsome,  species  or  race.  Although  the  black  markings  present  some  approxi- 
mation in  pattern  and  mode  of  arrangement  to  the  jaguar  type,  the  head  and 
back  are  ornamented  by  an  altogether  peculiar  kind  of  big-meshed  network  of 
broad  buff  lines,  the  first  mesh,  which  occupies  the  head,  being  much  larger  than 
all  the  others.  The  district  whence  the  specimen  came  abounds  in  leopards, 
which,  according  to  the  donor  (who  has  special  opportunities  of  observing,  since 
all  the  skins  by  claimants  for  the  Government  bounty  have  to  be  submitted  to 
him),  are  all  of  the  normal  type.  Tigers,  on  the  other  hand,  are  rare.  And 
this  naturally  gives  rise  to  the  suggestion  that  the  abnormal  skin  may  be  that 
of  a  tiger-leopard  hybrid.  Against  such  a  plausible  theory  is  the  solid  fact  that 
the  markings  present  no  approximation  to  the  tiger  type.  To  imagine  that  an 
unknown  species  of  big  cat  inhabits  the  Deccan  would  be  to  violate  all  the 
probabilities.  Hence  we  are  driven  to  regard  the  specimen  in  the  light  of  a 
special  individual  variation  or  (shall  we  sa^  ?  )  mutation.  But  the  variation  from 
the  normal  is  so  great  that  if  it  has  arisen  suddenly  and  spontaneously  there  can 
no  longer  be  any  question  as  to  the  possibility  of  the  production,  per  saltum,  of 
a  well  marked  racial,  if  not  specific,  type  ;  although,  of  course,  the  variation 
would  soon  be  eliminated,  unless  a  mate  of  the  same  type  was  also  available.  In 
bringing  the  specimen  to  the  notice  of  the  society  the  describer  confessed  him- 
self quite  unable  to  offer  any  suggestion  as  to  the  origin  of  such  a  remarkable 
variation. — {From  "  The  Field,"  18th  January  1908.) 

No.  II.— A  PANTHER  AND  A  BUFFALO. 

The  following  incident  which  occurred  a  few  days  ago,  seems  to  me  so 
extraordinary  that  it  deserves  to  be  recorded  :  — 

I  was  sitting  up  over  the  carcase  of  a  bullock  which  had  been  killed  by  a 
panther  about  100  yards  from  a  village.  Just  as  it  had  got  quite  dark,  I  saw 
three  or  four  village  buffaloes  approach  the  kill,  and  begin  grazing  some  twenty 
yards  away.  As  I  was  watching  the  buffaloes,  I  suddenly  made  out  the  form 
of  the  panther  as  it  came  up  to  the  kill.  Simultaneously  one  of  the  buffaloes 
noticed  it,  and  snorting  loudly  advanced  towards  it.  The  panther  immediately 
decamped,  and  the  buffalo  went  on  grazing.  In  a  minute  or  two  the  panther 
returned  and  lay  down  beside  the  dead  bullock,  in  which  position  I  could  no 
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longer  make  it  out.  Presently  the  buffalo  grazed  up  to  within  five  paces  of  the 
kill  ,  as  it  took  no  notice  of  the  panther,  I  concluded  that  the  brute  had  sneaked 
off  unobserved  by  me.  At  this  moment  however  I  heard  a  crunch,  as  the 
panther  started  to  feed.  The  buffalo  looked  up,  and  advanced  a  pace  towards 
the  kill.  The  panther  continued  its  meal,  and  the  buffalo,  after  a  prolonged 
stare,  went  on  grazing,  paying  no  more  attention  to  the  panther  than  if  it  was  a 
pariah  dog.  It  was  actually  grazing  within  five  yards  of  the  panther,  and 
broadside  on  to  it.  For  the  next  twenty  minutes  or  so,  the  buffalo  remained 
within  fifty  yards  of  the  kill,  grazing  unconcernedly.  The  other  buffaloes 
seemed  to  take  no  interest  in  the  proceedings,  though  I  could  hear  them  moving 
about  in  the  vicinity.  The  buffalo's  behaviour  seems  to  me  inexplicable,  being 
within  five  yards  of  the  panther,  I  should  have  expected  it  to  show  some  signs 
of  excitement,  and  either  charge  or  decamp.  The  absolute  indifference  which 
it  exhibited  towards  the  panther  was  most  extraordinary.  I  should  like  to 
know  if  any  of  the  members  of  the  Bombay  Natural  History  Society  have  ever 
observed  anything  similar  to  this  incident  ?  I  may  add  that  I  did  not  bag  the 
panther.  What  little  moon  there  was,  was  clouded  over,  and  as  the  panther 
continued  feeding  for  twenty  minutes  or  so,  I  could  not  make  out  anything  to 
fire  at.  Finally  as  I  was  leaning  over  the  edge  of  the  machan  in  my  endeavour 
to  spot  it,  the  panther  took  alarm  and  made  off. 

H.  TYLER,  I.C.S. 
Camp  Kalahandi,  10th  April  1908. 

No.  Ill —THE  INDIAN  MONGOOSE. 

A  casual  acquaintance  with  several  of  the  mongooses  leads  me  to  believe  that 
a  great  deal  remains  to  be  learnt  regarding  the  less  common  species.  The  Indian 
Herpestes  mungo  is  a  favourite  pet  in  the  East,  and  so  its  intelligent  and  amusing 
habits  have  become  well  known.  Several  other  species,  however,  exist,  differing 
from  it  conspicuously  in  both  colour  and  size. 

I  have  been  especially  puzzled  over  a  mongoose  which  I  saw  on  several 
occasions  in  the  neighbourhood  of  Jagner,  thirty-four  miles  from  Agra,  in 
the  United  Provinces.  This  animal  was  rather  larger  in  size,  than  H  mungo 
but  appeared  to  be  of  much  the  same  colour.  The  noticeable  feature  about  it, 
however,  was  the  tail,  which  was  somewhat  full,  with  a  very  marked  white  tip. 
At  the  time  it  did  not  strike  me  that  there  would  be  any  difficulty  in  identify- 
ing the  animal,  and  it  was  only  after  I  had  left  the  district  and  the  opportunity 
for  obtaining  a  specimen  had  gone  that  I  found  to  my  surprise  that  natural 
history  works  mentioned  no  white- tailed  Indian  mongoose,  though  there  seem 
to  be  two  in  Africa,  H.  albicauda  and  Cyructis  penicillata,  both  of  which  have 
white  tips  to  their  tails. 

A  large  red  mongoose,  apparently  Herpestes  smithi,  is  common  all  over 
the  Neilgherry  plateau  and  in  Wynaad.  I  have  seen  and  shot  specimens  from 
near  Ootacamund,  over  7,000  ft.  above  sea  level,  down  to  South-East  Wynaad, 
which  has  an  elevation  of  about  3,000  ft.     These  ruddy  mongooses  are  big, 
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powerful  animals,  and  extremely  destructive  to  game,  so  much  so  that  the 
Neilgherry  Game  Preservation  Society  used  to  give  a  reward  of  Rs.  2  for  every 
skin  presented  at  the  Cutcherry.  I  have  often  seen  them  prowling  about  in 
couples  both  near  Ootacamund  and  also  in  Wynaad.  In  the  latter  district  are 
numerous  swamps  and  rice  fields  set  amid  low  wooded  hills.  In  the  early 
mornings  I  used  often  to  see  red  mongooses  in  these  swamps,  where  they 
doubtless  were  hunting  for  snakes  and  frogs. 

These  large  mongooses  have  extraordinary  tough  skins,  while  their  hair  is 
very  wiry,  consequently  they  are  almost  proof  against  dog  bite.  One  I  had 
wounded  near  Wellington  was  worried  by  three  big  dogs  I  had  with  me,  yet 
when  I  removed  the  skin  I  found  that  it  had  been  nowhere  perforated  by 
the  numerous  bites.  These  same  dogs  would  eat  almost  any  kind  of  meat ;  so 
one  day  I  tried  them  with  red  mongoose  stewed.  None  of  them,  hungry  as 
they  were,  would  touch  it.  The  animal  has  a  somewhat  foxy  odour,  differing 
in  this  respect  entirely  from  the  smaller  grey  species,  which  have  no  smell. 

In  the  United  Provinces  I  used  often  to  see  very  small  mongooses  with 
closer,  shorter  fur  than  II.  mungo.  These  were  no  doubt  H.  auropunctalus 
I  particularly  remember  watching  two  of  these  little  fellows  hunting  along  the 
edge  of  some  aloe  bushes  close  to  the  P.W.D.  Bungalow  at  Khara  Nuddee, 
eleven  miles  from  Agra.  I  sat  looking  at  them  for  a  long  time,  and  noticed 
that  in  all  their  ways  they  were  very  similar  to  the  common  mongoose. 

Favourite  haunts  of  the  mongoose  are  the  maze-like  interiors  of  white  ants' 
nests.  Even  long  after  the  outside  hillocks  have  crumbled  away  and  fallen,  a 
network  of  underground  passages  remains,  where  not  only  mongooses  but  jungle 
cats  and  other  small  mammals  find  safe  retreat.  I  have  seen  mongooses  both 
in  Ceylon  and  Burma  which  to  the  ordinary  observer's  eye  looked  similar  in 
size  and  colouring  to  the  common  Indian  species.  I  always  disliked  shooting 
them,  and  this  prevented  the  collection  of  any  exact  notes  regarding  local 
species  or  varieties. 

Mongooses  unfortunately  kill  for  the  sake  of  killing,  so  that  their  destructive- 
ness  is  by  no  means  limited  by  their  appetite.  I  have  known  of  one  getting 
into  a  quail  pit  and  killing  an  enormous  number  of  the  little  birds. 

When  in  Agra  I  had  a  large  cage  of  canaries.  A  mongoose  came  into  the 
house  at  ten  in  the  morning  and  killed  one  of  them.  My  Irish  terrier  was  not 
far  off,  and  retribution  quickly  followed.  The  same  dog  killed  another  mon- 
goose in  the  Fort  at  Delhi ;  this  one,  too,  boldly  entered  the  house  in  broad 
daylight. 

Tame  mongooses  will  chase  and  kill  rats  just  like  terriers.  They  attack  large 
long-legged  birds  like  fowls  by  first  seizing  the  foot  and  then  rapidly  climbing 
up  and  biting  the  throat.  I  have  several  times  seen  bandicoots  turned  into  an 
empty  room  with  mongooses,  and  the  latter  always  declined  the  encounter. 
The  big  rat-like  bandicoots  of  Madras  sometime  reach  3  lb.  in  weight ;  they  put 
up  their  long  hackles  when  cornered  and  grunt ;  even  dogs  are  occasionally  shy 
of  tackling  them. 
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The  tough  skin  aud  wiry  hair  which  I  have  alluded  to  in  the  case  of  the  red 
mongoose  are  in  a  minor  degree  characteristic  of  the  smaller  species  also,  and  no 
doubt  often  save  them  in  their  encounters  with  poisonous  snakes.  I  have  seen 
a  4ft.  cobra  strike  a  mongoose  in  the  side  and  draw  blood  with  its  fangs.  The 
mongoose  suffered  no  ill  effects,  but  very  possibly  the  cobra  may  have  previously 
exhausted  its  poison  gland. 

Mother  mongooses  take  their  young  ones  out  and  teach  them  to  hunt.     I 

have  several  times  had  opportunities  of   watching  these  family  parties   near 

Madras,  where  mongooses  are  plentiful.     I  do  not  know  whether  any  attempt 

has  been  made  to  breed  mongooses  in  England  ;  the  imported  ones  appear  to 

stand  the  climate  fairly   well.     I  have  once  seen  the  common  mongoose  at 

Wellington   (near  Coonoor),   but    never    as    high    as  Ootacamund.     A    small 

mongoose   is   found   in    Kashmir   5000  ft.   above  the   sea.     This   is   probably 

H.  auropunctatus ,  to  which  reference  has  been  already  made. 

Fleur-de-Lys. 

{From  "  The  Field,"  22nd  February  1908.) 
[The  above  note  and  the  following  one  are  inserted  because  of  the  lack  of   information 
on  the  habits  of  these   common  animals.    Our  Society  requires  specimens  of  the  skins  of 
all  Mongooses  and  Hares. — Eds.] 


No.  IV.— INDIAN  HARES. 

In  most  parts  of  India,  where  country  and  climate  are  suitable,  hares  are 
numerous.  Districts  with  a  moderate  rainfall,  and  where  large  tracts  of  bush 
jungle  alternate  with  cultivated  plains,  afford  ideal  conditions  for  them;  conse- 
quently in  the  United  Provinces  and  other  parts  of  Upper  India,  where  such 
conditions  are  to  be  found,  hares  are  extremely  plentiful. 

Sportsmen  who  are  quick  and  proficient  with  the  shot  gun  can,  of  course,  see 
no  particular  fascination  in  shooting  an  animal  which,  when  put  up,  usually 
goes  away  at  a  slow  canter  and  offers  the  easiest  of  marks;  but  it  must  be 
remembered  that  the  majority  of  non-commissioned  officers  and  men  of  our 
Indian  garrison  who  devote  their  leisure  time  to  sport  are  slow,  uncertain  shots, 
and  can  only  afford  to  expend  a  limited  number  of  cartridges.  Hares,  therefore, 
are  much  sought  after  and  prized,  and  as  the  means  of  taking  so  many  of  our  rank 
and  file  out  of  stuffy  barracks  and  steaming  bazaars  into  the  free  width  of  the 
open  country  these  animals  deserve  a  high  place  in  the  list  of  Indian  small  game. 

The  commonest  Indian  hare  is  Lepus  ruficaudatus ,  and  this  species  is  spread 
throughout  the  peninsula  from  Madras  to  the  Himalayas.  It  is  also  found 
at  considerable  elevations  among  the  Kumaon  Hills,  and  I  have  both  seen  and 
shot  hares  of  this  kind  in  the  vincinity  of  Bhim  Tal,  nearly  5000  ft.  above  the 
sea.  The  average  weight  of  ruficaudatus  is  51bs.  and  even  in  the  hills,  where 
feeding  is  abundant  throughout  the  year,  that  weight  is    never  much  exceeded. 

In  the  case  of  Lepus  nigricollis,  a  local  race  found  in  the  highlands  of  Southern 
India  and  Ceylon,  the  generous  diet  of  the  hills  has  improved  the  size,  and  I 
found  that  hares  on  the  Neilgherry  plateau  averaged  quite  lib.  heavier  than 
those  obtained  from  the  low  lands  of  Ceylon.  One  large  specimen  which  I 
shot  near  Wellington,  ten  miles   from    Ootacamund,   scaled   no  less   than   81bs. 
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This  black-naped  hare  (L.  nigricollis)  is  readily  distinguishable  from  the 
common  Indian  hare  {rujicaudatus')  by  the  large  dark  brown  or  black  patch  at  the 
back  of  the  head,  which  extends  from  the  ears  to  the  shoulders.  The  upper 
side  of  the  tail  also  is  blackish  near  the  tip,  and  its  length  is  noticeably  less  than 
the  tail  of  rujicaudatus,  which,  moreover,  lacks  the  dark  tip.  The  ears  of  the 
latter  species  have  an  outside  border  of  black  near  the  points.  Black-naped 
hares  are  numerous  all  over  the  Neilgherry  plateau,  and  have  taken  very  kindly 
to  the  excellent  covert  afforded  by  the  introduced  Australian  wattle.  They  find 
shelter  also  in  the  thick  bush  round  the  edges  of  the  numerous  sholas,  while  the 
excellent  grass,  which  everywhere  clothes  the  open  downs,  affords  the  best  of 
feeding. 

The  common  Indian  hare  (L.  rujicaudatus)  displays  a  somewhat  suspicious 
predilection  for  the  neighbourhood  of  villages,  and  when  a  couple  are  required 
for  soup  or  jugging  it  is  as  well  to  have  them  shot  at  a  distance  from  native 
dwellings.  They  are  never  worth  roasting,  but  the  fine  Neilgherry  hares  are  far 
superior  for  table  purposes  and  quite  equal,  in  fact,  to  the  best  English  ones. 
Although  the  Indian  hare  affords  tame  sport  for  the  shot  gun,  it  becomes  a 
worthier  object  of  shikar  if  secured  with  a  rifle.  When  put  up  it  nearly  al- 
ways canters  leisurely  away  for  some  fifty  yards  and  then  halts  for  an  instant 
to  look  back.  This  gives  the  opportunity  for  a  quick  shot  and  as  the  customary 
halt  and  backward  glance  are  seldom  made  untd  the  hare  is  sixty  or  eighty  yards 
off,  the  range  is  long  enough  to  afford  a  fair   test  of  skill. 

In  the  United  Provinces  the  short,  sweet  grass  of  well-watered  com- 
pounds proves  an  irresistible  attraction  to  hares  during  the  hot  weather.  In 
Agra,  when  driving  home  after  dusk,  the  lamps  of  my  trap  would  often 
give  me  a  fleeting  glimpse  of  some  hungry  hare  that  had  come  far  for  the  sake 
of  the  lawn,  which  I  used  to  keep  green   with   the  help  of  a  neighbouring  well. 

Indian  hares  have  innumerable  enemies — pariah  dogs,  jackals,  mongooses 
and  wild  cats,  as  well  as  the  larger  birds  of  prey.  As.  however,  they  lie  still 
during  the  day,  and  the  hot  sun  quickly  dries  up  all  scent,  they  are  then 
comparatively  safe,  unless  one  of  their  foes  happens  to  stumble  right  upon  them. 
At  night  and  in  the  early  morning  and  evening  hares  are  on  the  move  with  all 
their  keen  senses  on  the  alert ;  so  if  hunted  they  can  generally  obtain  a  good 
start,  and  their  speed  then  gives  them  a  fair  chance  of  escape.  On  the  Neilgher- 
ries  I  once  saw  three  jackals  running  a  hare  in  broad  daylight  ;  unfortunately,  I 
did  not  succeed  in  seeing  how  the  chase  ended. 

It  is  interesting  to  watch  a  hare  settling  herself  for  the  day.  Once  in  the 
Governor's  park,  Madras,  while  observing  the  antics  of  a  family  of  mongooses,  I 
heard  a  rustle  close  at  hand,  so  stood  perfectly  still.  A  hare  stole  up  to  within 
5  ft.  of  me,  and  proceeded  to  make  herself  comfortable  in  a  patch  of  grass.  She 
deliberately  scraped  the  blades  this  way  and  that,  until  she  had  scooped  out  a 
hollow,  and  when  the  "  form  "  was  thus  arranged  to  her  satisfaction  she  settled 
herself  down  in  it. 

During   the   long  hot  weather,  when  the  crops  have  all  gone  and  most  of   the 


MISCELLANEOUS  NOTES. 


675 


natural  covert  is  burnt  away  by  the  sun,  hares  betake  themselves  in  large  num- 
bers to  sheltered  bushy  ravines.  I  saw  a  good  instance  of  this  once  at  Karaoli, 
a  small  village  between  Agra  and  Fatehpore  Sikri,  where,  exploring  some  disused 
quarries  overgrown  with  thorn  bushes,  I  found  them  simply  swarming  with 
hares.  Lepus  ruficaudatus  often  lies  out  on  open  ploughed  land  just  like  the 
European  hare.  Somtiemes  I  have  seen  one  go  to  earth  in  an  anthill  or  fox 
burrow. 

After  the  rains  covert  becomes  everywhere  abundant,  and  the  hares  then 
scatter  all  over  the  country.  When  beating  crops  for  quail  one  constantly  puts 
them  up,  and  the  broad  belts  of  tamarisk  along  the  banks  of  rivers  are  also 
favoured  haunts.  I  believe  that  the  range  of  the  Sind  or  desert  hare  (Lepus 
dayanus)  extends  up  to  Rawal  Pindi  and  Attock,  for  specimens  which  I  shot  in 
those  localities  appeared  to  be  of  a  more  ashy  colour,  and  to  have  softer  fur 
than  ruficaudatus.  The  sandy  and  arid  plains  between  Attock  and  Campbell- 
pore  are  very  similar  to  parts  of  Sind,  so  that  it  would  seem  natural  enough  that 
the  fauna  of  the  latter  province  should  extend  to  the  northern  Punjab.  More- 
over, I  have  obtained  near  Attock  the  desert  form  of  the  Indian  fox  (Vidpes 
leucopus).  I  saw  no  hares  in  Kashmir,  where  they  are  either  very  scarce  or  do 
not  exist  in  the  valley.  There  seemed,  however,  to  be  plenty  of  ground  well 
suited  to  them,  especially  the  scrub  covered  hills  on  either  side  of  the  Jhelum.so 
often  explored  by  partridge  shooters. 

Fleur-de-Lys 
{From"  The  Field,"  1th  December  1907.) 


No.  V.— ABNORMAL  ANTLERS  OF 
SPOTTED  DEER  or  CHITAL 

(CERVUS  AXIS.) 

The  accompanying  photograph  is  that 
of  the  skull  and  horns  of  a  Chital  stag 
shot  by  me  in  March  this  year  in  the 
Siwaliks  near  Hardwar. 

The  abnormal  tyne  on  the  left  antler 
is  6  inches  and  that  on  the  right  antler 
1 2  inches  long,  the  length  of  the  longest 
horn  (the  right)  is  32|  inches.  The  stag 
was  otherwise  normal. 

S.  H.  POWELL,  Major,  R.  E., 
1st  P.  W.  O.  Sappers  and  Miners. 
Roorkee,  3rd  April  1 908. 
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No.  VI.  -A  LARGE  SAMBHAR  HEAD. 
(MALAY  VARIETY). 

With  reference  to  Mr.  Hauxwell's  note  in  the  Society's  Journal,  page  188  of 
this  volume,  there  is  a  Sambhar  head  (Malayan  type)  in  the  Mess,  which 
measures  as  follows  : — 


Right. 

Left. 

Round  burr 

m 

HI 

Just  above  burr 

HI 

m 

Length  outside  curve 

34 

33A 

Span  between  top  points 

24^ 

Greatest  span 

3H 

Length  brow  tines 

14 

13* 

Our  game  record  book  records  that  it  was  shot  "by  Havildar  Kalu  Gurung" 
of  this  Regiment  at  "  No.  Ill  Post  N.  Chin  Hills  in  1893." 


The  above  photo  will  show  that,  although  the  excessive  thickness    at    the 

junction  of  the   branches  of  beams  (vide  Mr.  Hauxwell's  specimen)  is  not  a 

feature  of  the  trophy  I  describe,  yet  its  length  combined  with  its  great  girth 

would  seem  to  make  it  a  record  head  for  the   Malayan  type  and  we  shall  be 

glad  to  know  if  this  is  so. 

CHAS.  R.  PEARCE,  Major,  i.m.s., 

10th  Gurkhas. 
Maymyo,  U.  Burma,  14th  March  1908. 
[According  to   Burke's  "Indian  Field  Shikar  Book"   (3rd  Edition),  the  record  length 
for  the  Malay  variety  of  the  Sambhur  is  33£  inches,  so  that  the  head  above  referred  to  is  a 
record.— Eds.] 
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No.  VII.— A  SIAMESE  HOG-DEER. 

In  all  works  on  the  game  animals  of  India  (including  my  own)  it  is  stated  that 
the  para  or  hog-deer  (Cervus  porcinus)  does  not  extend  further  east  than 
Tenasserim.  A  hog-deer  from  Siam  is,  however,  figured  in  plate  69  of  Dr.  L. 
Heck's  Lebeude  Bilder  aus  dem  Reiclie  der  Tiere,  published  in  1899.  This  Sia- 
mese hog-deer  is  rather  larger  than  the  Indian  animal,  from  which  it  also  differs 
by  the  absence  of  spots  in  the  summer  dress,  a  feature  common,  perhaps,  to  all 
the  representatives  of  the  species  from  the  countries  to  the  eastward  of  the  Bay 
of  Bengal.  For  this  eastern  race,  as  typified  by  the  Siamese  specimen  above 
referred  to  which  was  living  about  1899  in  the  Berlin  Zoological  Gardens,  the 
name  Cervus  porcinus  hecki  would  be  appropriate.  Dr.  Heck  mentions  that  Dr. 
Sclater  proposed   the   name   Cervus  minor  for  the  spotted  Indian  hog-deer;  but 

even  if  that  be  so  the  name  is  preoccupied. 

R.  LYDEKKER. 

{From  "  The  Field:'  April  4th,  1908). 


No.  VIII.— A  NEW  GAZELLE  FROM  PERSIA. 

Among  the  collection  of  trophies  sent  home  by  Major  R.  L.  Kennion  from 
the  Bujnurd  district  of  north-east  Persia  is  the  head  of  a  gazelle,  which  proves 
to  be  quite  distinct  from  the  goitred  or  Persian  gazelle  (Gazella  subgutturosa),  as 
well  as  from  G.  dorcas  and  arabica.  From  the  goitred  species  it  is  distinguished 
by  the  fawn-coloured  face,  with  the  usual  gazelline  markings,  the  long  ears,  and 
the  simply  divergent  horns,  which  are  quite  distinct  from  the  doubly-curved, 
sublyrate  type  characteristic  of  the  ordinary  Persian  species.  It  is  also  markedly 
different  from  the  dorcas  and  Arabian  gazelles.  It  comes,  in  fact,  much  nearer 
to  the  Algerian  Edmi  gazelle  (G.  cuvieri)  in  general  character,  although  differing 
somewhat  in  the  shape  of  the  horns.  This  suggests  affinity  to  a  species  from 
Palestine,  described  by  Mr.  O.  Thomas  in  the  Zoological  Society's  Proceedings 
for  1904  (vol.  ii.,  p.  348)  under  the  name  of  G.  merrilli,  which  is  stated  to 
be  the  Asiatic  representative  of  the  Edmi,  but  showing  certain  differences  in  horn 
characters.  How  close  is  the  relationship  I  have  not  yet  been  able  to  determine 
but  since  Bujnurd  is  a  long  way  from  Jerusalem  there  is  a  probability  that  a 
racial  difference  between  the  two  gazelles  will  be  found  to  exist.  If  this  should 
prove  to  be  the  case  I  would  name  the  Bujnurd  race  after  Major  Kennion.  In 
any  event  the  discovery  is  of  considerable  interest.  Compared  with  the  type  skull 
of  G.  merrilli,  which  is  that  of  a  fully  adult  animal,  the  horns  of  Major  Kenni- 
on's  gazelle  are  much  longer  (ll^in.  against  9iin.),  carry  more  rings  (sixteen  against 
eleven),  display  a  less  distinctly  S  shaped  curvature  when  viewed  in  profile  and 
curve  much  more  decidedly  inwards  at  the  tips,  so  as  to  give  a  slightly  sublyrate 
form  in  front  view.  This  sublyrate  form  and  distinct  inward  inclination  of  the 
tips,  as  well  as  the  relative  shortness  of  the  smooth  points  of  the  tips  themselves 
distinguish  the  horns  from  those  of  the  north  African  G.  rufifrons, while  they  are 
equally  different  from  those  of  G.  cuvieri.  I  have,  in  fact,  little  doubt  that  the 
Bujnurd  gazelle  is  a  distinct  species. 

R.  LYDEKKER. 
{From  "  The  Field,"  \\ih  January  1908). 
20 
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No.  IX.— MAJOR  KENNION'S  GAZELLE. 

In  reference  to  the  gazelle  referred  to  in  the  Field,  Jan.  11th  last,  p.  71, 1  have 
just  received  a  letter  from  Major  Kennion  in  which  he  states  his  willingness  to 
present  the  (specimen  to  the  British  Museum,  and  also  that  the  animal  was  killed 
not  at  Bujnurd,  but  at  Kain  on  the  Afghan  Frontier  of  Persia.  It  is  also 
mentioned  in  the  letter  that  the  local  shikaris  recognise  two  kinds  of  gazelle  in 
that  district,  one  being,  of  course,  the  ordinary  Persian  goitred  gazelle,  and  the 
other  the  one  under  consideration.  The  British  Museum  possesses  another 
head  of  the  same  gazelle  presented  by  Mr.  T.  W.  Greenfield  in  1899,  and  shot 
by  him  on  the  Helmund  river  in  Baluchistan.  It  has  hitherto  been  referred  to 
Gazella  subgutturosa  as  has  also  the  Yarkand  gazelle,  under  the  racial  name  of 
G.  s.  yarcandensis.  I  am,  however,  now  of  opinion  that  the  saikik  or  Yarkand 
gazelle  (as  was  long  ago  suggested  by  its  describer,  Dr.  Blanforc'O  is  entitled  to 
rank  as  a  distinct  species  under  the  name  Gazella  yarcandensis.  It  is  distin- 
guished from  the  goitred  gazelle  (G.  subgutturosa)  by  its  superior  size  which  is 
about  equal  to  that  of  the  North  African  edmi  (G,  cuvien),  larger  ears,  distinct 
dark  face  markings,  which  are  not  interrupted  by  a  white  band  below  the  horns 
and  a  darker  brown  nose  spot.  The  horns  are  stouter  and  more  distinctly 
sublyrate  without  the  double  backward  curve  of  the  goitred  species.  From  the 
edmi  the  saikik  is  distinguished  by  the  more  lyrate  horns  of  the  bucks  and  the 
absence  of  horns  in  the  does. 

So   far   as  I   can    determine    in  the   absence  of  skins  of  the  latter  (which  are 

preserved  in  Calcutta),  Major  Kennion's  gazelle  seems  to  be  a  local  race  of   the 

saikik   for  which  the  name  Gazella  yarkandensis  hennioni  may  be  suggested.     It 

appears    to  be  distinguished  by  the  paler  face  markings,  which  are  sandy  rufous, 

with  a  dark    brown  nose  spot  in    Major   Kennion's   specimen,  and    the   more 

closely  ridged  horns,  of  which  the  tips  in  mature  bucks  are  less    turned  inwards. 

The  number  of  ridges  on  the  horns  is  from  sixteen  or  seventeen  to  nineteen  or 

twenty,  whereas  fourteen  to  sixteen  is  more  usual  in  the  Yarkand  race,  of  which. 

however,  the   British    Museum    does    not  possess  any  very  old  examples.     The 

Baluchi   head    presented  by  Mr.  Greenfield  is  that  of  a  very  old  buck,  in  which 

the  rufous  has  faded  to  grey,  with  a  consequent  accentuation  of  the   nose   spot, 

and   another  spot  in  advance  of  each  eye  on  the  lateral  face  stripe.     The  tip  of 

the  nose  and  muzzle  has  also  become  white.     On  the  assumption  that  I  am  right 

in   referring   this  Eastern  Persian  and  Afghan  gazelle  to  the  same  species  as  the 

Yarkand  animal,  it  will  be  convenient  to  employ  the  name  of  saikik  gazelle    for 

the   species,   and    to  designate  its  two  races  respectively  as  the  Yarkand  and  the 

Afghan  saikik. 

R.  LYDEKKER. 

{From  "  The  Field,"  21st  March  1908.) 


No.  X.-HABITAT  OF  THE  CHINESE  PANGOLIN 
(MANIS  A  U RITA). 
I    notice    that    Blanford    in    discussing   the   habitat   of   the  Malay  pangolin 
M  anisjavanica)  in  his  Fauna  of  British  India,  Mammalia,  1891,  p.  607,   says 
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"  I  have  not  been  able  to  ascertain  whether  this  species  or  M.  aurita  inhabits  the 
hills  South  of  Assam."  It  is  not  very  clear  what  hills  he  refers  to  since  he 
includes  within  the  area  of  the  distribution  of  Manis  javanica,  Sylhet,  which  is 
the  most  Southern  part  of  Assam,  and  Tipperah  which  is  immediately  further 
South.  Again  he  gives  Assam  as  within  the  range  of  Manis  aurita.  It  appears 
to  me  he  was  in  doubt  which  species  inhabited  the  Assam  Hills  South  of  the 
Brahmaputra,  and  if  I  am  correct  in  thinking  so,  it  will  be  of  interest  to  know 
that  I  have  just  seen,  and  examined  a  very  fine  skin  of  the  Chinese  pangolin 
.1/.  aurita  from  the  base  of  the  Naga  Hills. 

The  specimen  is  typical.  The  rows  of  scales  at  midbody  are  17,  the  last  four 
rows  are  strongly  keeled  and  the  next  obtusely  but  very  distinctly  keeled. 
There  are  17  median  vertebral  caudal  scales.  The  median  fore  claw  is  twice 
the  length  of  the  corresponding  hind  claw. 

Mr.  B.  R.  Prichard,  who  owns  the  skin,  tells  me  the  animal  was  dug  out  of 
a  white  ant's  nest  between  Moriani  and  Titabar  at  the  base  of  the  Naga  Hills 
The  Assamese  call  it  "keotai  pohoo"  and  his  Indian  coolies  "Suruj  mookee." 

The  skin  is  23|  inches  from  the  snout  to  the  end  of  the  body  and  the  tail 
l'dh  inches. 

F.  WALL,  C.  M.  Z.  S, 

Major,  i.m.s. 

DlBRUGARH, 

As*am,  13th  February  1908. 


No.  XL— NOTE  ON  THE  MALABAR  SPINY  MOUSE 

(PLATACANTHOMYS  LAS1URUS). 

I  see  that  in  the  Fauna  of  British  India  (Mammalia),  page  394,  Blanford 
doubts  the  correctness  of  "  locality  "  in  a  specimen  labelled  Ootacamund.  I 
had  the  good  fortune  to  have  brought  to  me  by  my  son  recently  a  pair  of  these 
mice  from  near  my  house—elevation  6,100  feet.  As  this  is  very  little  below 
Ootacamund,  it  is  therefore  possible  the  British  Museum  specimen  is  correctly 
labelled.  The  pair  I  have  are  male  and  female  and  were  iound  in  a  nest  in  a  hole 
in  a  tree — the  male  was  unfortunately  killed,  but  the  female  I  have  in  a  cage  and 
she  had  two  young  the  night  of  the  day  she  was  caught  and  two  more  the 
following  night  and  all  are  in  good  health.  The  mother  is  very  tame,  and  not 
at  all  fierce  and  I  should  imagine  this  mouse  is  of  a  very  gentle  disposition.  I 
may  mention  a  strange  fact  about  the  young  of  this  mouse- — each  pair  keeps  in  a 
different  corner  of  the  cage — the  four  are  not  together. 

CHAS.  GRAY. 

Orchard  Dene,  Coonoor,  29th  April  1908. 

[Our  Society  received  aflat  skin  of  this  interesting  mouse  some  few  years  ago  from  Mr. 
H.  Wapshare,  who  at  the  time  wrote  that  he  obtained  it  in  South-East  Wynaad,  30  miles 
west  of  Ootacamund,  at  an  elevation  of  3,300  feet.  The  skin,  though  a  bad  specimen,  is 
s  ill  in  our  Museum. — Editors.] 
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No.  XII.— NOTE  ON  THE  HABITS  OF  THE  BENGAL  RED 
WHISKERED   BULBUL  (OTOCOMPSA  EMERIA). 

The  efforts  of  the  lapwing  plover  to  distract  mankind  from  its  nest  are 
proverbial,  and  many  people  labour  under  the  impression  that  this  trait  is 
peculiar  to  that  particular  bird.  This  is  not  the  case,  and  I  witnessed  such  a 
very  pretty  example  of  maternal  solicitude  in  Otocompsa  emeria  recently 
that  I  think  it  perhaps  worthy  of  note  in  our  Journal.  A  pair  of  these  birds 
had  three  well-grown  nestlings  in  a  nest  concealed  in  creepers  overhanging 
my  porch.  Several  times  I  visited  the  youngsters  and  examined  the 
changes  in  their  plumage,  without  the  parents  exhibiting  any  alarm  at  all,  but  on 
the  23rd  instant,  when  Lieutenant  Martin,  of  the  i)4th  Russell's  Infantry,  came 
to  have  a  look  at  them,  we  found  the  youngsters  out  of  the  nest  and  sitting 
on  the  twigs  close  to  it.  Our  arrival  at  once  brought  the  parent  birds,  who 
were  much  excited.  They  seemed  to  lose  all  fear  in  their  anxiety  for  their 
offspring,  approaching  quite  close  to  us,  and  scolding  us  vigorously,  every  now 
and  then  putting  in  a  melodious  chirp  to  encourage  the  little  ones.  After  a 
few  seconds  of  this  one  of  the  birds,  presumably  the  female,  threw  herself  down 
on  to  the  roadway  close  to  us,  and  with  wings  distended  began  to  squirm  about 
on  the  ground  giving  an  exact  imitation  of  a  badly  wounded  bird  who  has  had 
both  its  legs  broken.  The  simulation  was  perfect,  and  it  is  interesting  to 
speculate  how  the  bird  acquired  its  knowledge  of  how  a  badly  wounded  bird 
would  behave  !  The  whole  occurrence  seems  to  me  to  point  to  reason  rather 
than  instinct — though  I  am  aware  I  tread  upon  delicate  ground  in  saying  so  ! 

ARUNDEL  BEGBIE,  Major, 

8th  Rajputs. 
Lucknow,  28th  March  1908. 

[In  Vol .  XIV,  page  lf!2  of  onr  Journal,  Mr.  E.  H.  Aitken  records  the  same  incident  in 
connection  with  the  Southern  Red-whiskered  Bulbnl  (Otocompsa  J'uscicaudala)  and  our 
Honorary  Secretary  a  few  weeks  ago  witnessed  similar  behaviour  on  the  part  of  the  Madras 
Red-vented   Bulbul    (Molpastes     licemorrhous)    in  his   fernery  at    Malabar    Hill,  Bombay 

—Eds.] 


No.  XIII.— NOTE  ON  THE  HOUSE-SPARROW  AND  GEESE. 

Yarrell  closes  his  chapter  on  Passer  domesiicus  with  a  vignette  of  one  of  the 
family  suspended  by  the  neck  at  the  door  of  his  dwelling  in  the  frieze  of  the 
Rotunda  in  Dublin.  Twice  in  one  week  in  a  garden  at  Lahore  I  found  sparrows 
which  had  met  a  similar  death,  not  at  the  doors  of  their  houses,  but  in  bushes. 
One  was  caught  and  hung  in  a  bit  of  string  in  the  bush,  the  other  had,  in 
endeavouring,  probably  after  some  mischief,  to  scuttle  through  a  bush,  caught 
his  neck  in  a  fork  of  two  small  branches.  Hume  in  his  "  Nests  and  Eggs 
of  Indian  Birds"  expresses  a  wish  that  all  the  race  would  so  perish.  Some 
of  your  readers  may  be  glad  to  hear  that  two  more,  besides  the  one  that 
Yarrell  has  immortalised,  have  met  such  an  end. 

All  books  tell  us  that  the  sparrow  does  occasionally  have  pity  on  us  and 
build   his   nest   in  a   bush.     Never   till  this  year  did  I  come  across  such  a  nes 
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The  builders  had  evidently  had  little  practice  in  open  air  building  and  the  nest 
was  a  clumsy  one,  and  had  a  dome  over  it.  Wishing  to  encourage  the  race  to 
leave  my  bungalow  alone  and  revert  to  trees,  I  spared  the  nest,  but  some  native 
boys,  seeing  my  interest  in  it,  as  soon  as  my  back  was  turned,  pulled  it  to  pieces. 
The  only  well  finished  part  of  it,  as  well  as  I  could  see,  was  the  entrance  passage. 

The  same  birds  have  now  a  nest  in  another  tree  close  by  and  about  it  is 
this  point  of  interest,  viz.,  that  the  nest  was  commenced  by  a  pair  of  Munias 
and  I  am  not  sure  but  that  the  Munias  have  not  even  now  a  share  in  it.  I  can- 
not observe  too  closely  for  fear  of  this  nest  being  destroyed  as  the  other  one  was. 

The  following  too  about  other  birds  may  interest  our  readers.  A  friend  of 
mine  had  a  pair  of  geese.  The  female  bird  after  laying  died.  The  eggs  were 
placed  under  a  fowl  and  duly  hatched  out.  Then  the  poor  hen  tried  to  feed 
them,  clucking  diligently  and  scratching  the  ground  for  them,  but  with  no 
success.  The  widower,  however,  heard  the  goslings  before  he  saw  them  and 
coming  up  he  sent  their  foster-mother  to  the  right-about  in  no  time  and  took 
charge  himself,  feeding  them  carefully  and  nestling  them  under  his  wings.  He 
has  continued  his  care  and  allows  no  one  else  to  touch  them. 

T.  BOMFORD,  Revd. 
Dera  Ismael  Khan,  April  1908. 


No.  XIV.— THE  OOLOGY  OF  INDIAN  PARASITIC  CUCKOOS. 

In  Vol.  XVII,  page  892,  Mr.  Stuart  Baker  mentions  some  eggs  sent  to  him 
by  Mr.  Primrose  and  myself.  I  gave  him  a  long  account  of  the  finding  of  the 
nests,  and  our  reasons  for  supposing  them  to  be  cuckoo's  eggs  and  to  belong 
to  the  Violet  Cuckoo  (Chryaococcyx  xanthorhynchus),  and  not  to  the  Rufous- 
bellied  Cuckoo  (Cacomantis  merulinus).  Mr.  Primrose  and  myself  have  taken 
some  seven  or  eight  nests  of  the  Himalayan  Yellow-backed  Sunbird  (JEthopyga 
seheriw)  containing  what  we  consider  cuckoo's  eggs.  Our  reasons  for  consider- 
ing them  cuckoo's  eggs  and  attributing  them  to  the  Violet  Cuckoo  are  as 
follows  : — 

At  least  some  twenty  nests  of  this  sun-bird  were  taken  which  contained  eggs 
and  only  seven  or  eight  had  any  eggs  in  them  which  differed  from  the  type  of 
the  undoubted  sun-bird's  eggs,  and  in  every  case  there  was  only  a  single  egg  in 
each  nest  which  differed  from  the  others.  In  every  case  the  single  egg  was 
larger  and  quite  differently  marked  from  the  others  in  the  nest.  Had  they  not 
been  cuckoo's  eggs  one  would  have  expected  to  find  a  clutch  of  eggs  of  that 
type,  but  in  no  instance  was  this  the  case,  so  I  think  we  may  safely  consider 
these  eggs  parasitic  and  belonging  to  a  cuckoo. 

Now  let  us  consider  by  elimination  the  species  of  cuckoo  to  which  these  eggs 
belong.  The  only  small  cuckoos  we  noticed  or  shot  in  the  Oooma  Reserve  were 
the  Violet  Cuckoo  and  the  Drongo  Cuckoo  (Sumiculus  luguhris).  Mr.  Primrose 
also  informs  me  that  though  he  and  his  collector  were  always  on  the  look-out 
for  good  cuckoos  they  never  came  across  any  Cacomantis  ;  in  fact  the  only  small 
cuckoos  they  ever  got  were   those  mentioned  by  me.     The  Violet  and  Drongo 
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Cuckoos  are  plentiful  during  the  breeding  season  only,  or  perhaps  they  are  only 
observed  then,  as  that  is  the  season  during  which  they  are  most  vociferous. 
Had  there  been  any  others  at  all  plentiful  they  would  doubtless  have  been 
obtained  ;  and  when  some  eight  nests  are  found  of  the  same  species  in  the 
same  locality,  it  is  very  unlikely  that  they  should  belong  to  any  very  rare  bird 
which  Mr.  Primrose  has  never  seen.  Of  course  Cacomanlis  merulinus  may 
occur,  but  we  doubt  it  ;  and  if  it  should  occur  it  is  certainly  very  rare.  We 
discard  the  Drongo  Cuckoo  because  at  that  time  we  shot  a  bird  of  this  species 
which  contained  a  fully  developed  but  unshelled  egg.  This  egg  was  very 
much  larger  than  any  of  the  eggs  found  in  any  of  the  sun-bird's  nests.  The 
Drongo  Cuckoo  is  also  most  likely  to  lay  in  the  nests  of  the  Dicrurklcc  and 
though  this  argument  does  not  hold  much  weight,  it  is  supported  by  such 
oologists  as  Messrs.  Davidson,  Bell  and  Col.  Rattray.  Nor  did  we  shoot  any 
Drongo  Cuckoos  in  the  vicinity  of  any  of  these  nests  ;  on  the  other  hand  we 
did  procure  a  specimen  of  the  Violet  one,  and  heard  others  calling.  Taking 
everything  into  consideration  we  can  but  come  to  the  conclusion  that  our  eggs 
can  belong  to  nothing  but  the  Violet  Cuckoo. 

The  Indian  Koel  {Eudynamh  honorata). — On  the  7th  July  1906  I  personally 
superintended  the  taking  of  a  Myna's  (A.  tristis)  nest,  which  contained  three 
myna's  eggs  and  one  of  the  Koel.  This  was  found  on  a  peepul  tree  at  Anarh 
Fcty.,  a  few  miles  from  here.  I  sent  a  note  to  Mr.  Stuart  Baker  about  it,  which 
he  intended  quoting  in  his  notes  on  the  Cuckoos.  As  he  has  not  done  so 
I  now  send  it  as  it  is,  I  believe,  the  first  time  that  this  has  been  noted,  and  it 
appears  to  me  to  be  worthy  of  record. 

CHAS.  M.  INGLIS. 

Baghownie  Fcty.,  Darbhanga,  T.  S.  Rv. 

29th  March  1908. 


No.  XV —ON  THE  NESTING  HABITS  OF  THE  SMALL  INDIAN 

SPOTTED  EAGLE  (AQUILA  HAST  AT  A). 
With  reference  to  Mr.  Whymper's  interesting  note  (page  187  of  this  Vol.)  on 
the  habits  of  Aquila  hastata  while  nesting,  and  in  which  he  asks  if  any  one 
had  noticed  a  similar  tendency  on  the  part  of  this  eagle  to  move  its  eggs  when 
disturbed,  I  may  mention  what  possibly  was  only  a  coincidence,  but  may  have 
been  also  an  instance  of  this  kind.  The  only  nest  I  ever  obtained  of  A quila 
hastata  was  in  the  Tumkur  district  of  Mysore,  and  was  as  long  ago  as  March 
1878.  An  eagle's  nest  was  reported  to  me,  but  not  visited  for  two  or  three  days. 
When  I  went  to  visit  it,  I  found  it  empty,  but  an  eagle  flew  from  a  very  small 
tattered  looking  nest  on  a  tree  some  fifteen  yards  from  the  other.  I  shot  the 
bird  (now  in  the  South  Kensington  Museum)  and  she  contained  a  shelled  egg 
which  was  broken  by  the  shot.  The  nest  contained  a  single  fresh  egg.  I 
found  beneath  the  original  nest  the  remains  of  a  broken  eagle's  egg.  At  the 
time  I  considered  that  owing  to  wind  or  some  disturbance  the  egg  had  fallen 
from   the    original  nest,  and   that  she  had  consequently  deserted  and  taken 
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possession  of  a  previous  old  nest  to  lay  again.  The  circumstances,  however, 
might  quite  be  that  being  disturbed  by  the  man  who  told  me  of  the  nest,  she 
had  tried  to  move  her  eggs,  and  dropped  one  in  so  doing. 

J.  DAVIDSON. 
32.  Drumsheugh  Gardens,  Edinburgh, 
January  25th, 1908. 


No.  XVI.— THE  OCCURRENCE  OF  THE  AVOCET  {RECURVIROSTRA 

AVOCETTA)  IN  ASSAM. 
In  December  last  a  bird  of  this  species  was  brought  in  by  my  collector. 
As   Blanford    mentions   it   does  not   occur  in  Assam,  I  think    it,  having  been 
procured  in  the  Goalpara  District,  worth  recording. 

A.  M.  PRIMROSE. 
Baghownie   Fcty.,  Darbhanga,  T.  S.  Railway. 
29th  March  1908. 


No.  XVIL— THE  FLAMINGO  (PHCEN1COPTERUS  1WSEUS)  IN  THE 
DARBHANGA  DISTRICT,  TIRHOOT. 

On  the  22nd  November  1907  three  of  these  birds  were  brought  to  me  by  a 
mir-shikar  who  had  shot  them.  There  were  only  four  of  them  and  they  were 
feeding  along  with  some  white  storks.  As  this  is  a  very  rare  bird  in  Bengal  I 
send  this  note. 

CHAS.  M.  INGLIS. 
Baghownie  Fcty.,  Darbhanga,  T.  S.  Railway, 
29th  March  1908. 


No.  XVIIL— NOTE  ON  THE  WHITE-FRONTED  GOOSE  (ANSER 

ALBIFRONS). 
Capt.  E.  E.  Forbes  shot  a  Goose  yesterday  three  or   four   miles  from    Cawn- 
pore  on  the  Ganges,     This  was  one  uf  a  flight  of  five. 

It  is  undoubtedly  Anser  albifrons.  I  forward  the  note  as  I  see  Blanford 
states  that  this  species  "  is  a  rare  cold  weather  visitor  tu  the  Punjab,  Sind, 
Cutch,  Rohilkhand  and  Oudh,  usually  occurring  on  rivers  singly  or  in  parties 
of  two  or  three." 

H.  FULTON,  Capt. 
Cawnpore,  26th  January  1908. 

No.  XIX.— OCCURRENCE  OF  THE  CRESTED  TEAL  (EUNETTA 
FALCATA)  IN  JULLUNDUR  DISTRICT,  PUNJAB. 

I  am  sending  you  what  I  believe  to  be  the  skin  of  a  Crested  or  Bronze-capped 
Teal  shot  by  me  on  the  15th  February  1908  at  Rahon  in  the  Jullundur  District, 
Punjab.  A  flight  of  five  of  these  birds  flew  over  me.  I  shot  two  but  as  the 
second  fell  some  distance  away  in  water  I  went  to  fetch  it  and  in  the  mean- 
while the  first  bird  which  apparently  fell  dead  on  dry  land  disappeared.  So 
far  as  I  could  judge  in  the  bad  light  the  flight  contained  two  drakes   and    three 
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ducks.     I  shall  be  glad  if  you  would  let  me  know  what  the  specimen   is.     If   it 
is  any  use  to  the  Society  I  shall  be  glad  to  present  it. 

L.  C.  GLASCOCK, 

Supt.  of  Police. 
The  Fort,  Phillaur,  Punjab, 

18th  February,  1908. 
[The  specimen,  which  has  been  identified  by  Mr.  Kinnear,  is  a  skin  of  a  fine  male  Crested 
or  Falcated  Teal  (Eunetta  falcata),  an  occasional  winter  visitor  to  Northern  India.  Most  of 
the  examples  have  been  obtained  in  the  North-East  of  India  but  several  have  also  been 
shot  west  of  Lucknow,  as  far  as  the  Nara  Valley,  Sind,  where  one  was  procured  in  June 
1901  and  was  recorded  in  our  Journal,  Vol.  XIV,  p.  149. — Eds.] 


No.  XX— NOTES  ON  BIEDS  FOUND  AT  BANNU,  N.-W.F.  P. 

The  following  short  notes  on  rare  avine  visitors  to  this  part  of  the  N.  W.  F. 
P.  may  be  of  interest.  The  occurrence  in  Bannu  of  the  Waxwing  (*  Ampelis 
garrulus)  and  the  Dusky  Thrush  (j Merula  fuscata)  has  already  been  recorded  in 
the  notes  to  Vol.  XVII,  No.  4,  and  No.  1  of  the  present  Volume  of  this  Journal. 

(397)— The  Desert  Tree-Warbler  (*  Hypolais  obsoleta)— fi ,  adult,  8th 
September. 

The  above  example  was  one  of  a  flock  of  4  or  5,  apparently  of  the  same 
species,  seen  on  the  grass-farm.  At  the  time,  the  autumn  migration  was  at  its 
height  and  there  was  a  great  rush  of  the  smaller  passerines  through  the  district 
"  The  Desert  Tree  Warbler"  is  a  rare  species  and  the  skin  of  this  example, 
which  now  lies  in  the  British  Museum,  makes  only  the  5th,  all  told,  and  the  1st 
from  India,  that  collection  contains. 

(592) — The  Grey-headed  Flycatcher  (^Oulicicajxi  ceylonensis) — 9,  adult, 
27th  October. 

This  bird  has  not,  I  believe,  hitherto  been  recorded  so  far  to  the  West  of  the 
Empire.  The  above  example  was  shot  in  the  public  gardens,  others  were  seen 
in  the  same  place  on  the  12th  January  and  2nd  February  ;  on  both  occasions 
after  heavy  rain.  This  beautiful  little  Flycatcher  has  the  typical  habits  of  its 
family  and  returns  most  persistently  to  the  same  perch.     The  note  is  a  "  twit" 

"  twit." 

(642) Eversmann's    Redstart    (Ruticilla     erythronota)— $ ,     adult,     19th 

January. 

Although  not  uncommon  in  cold  winters  in  the  adjoining  district  of  Kohat 
"  Eversmann's  Redstart  "  is  a  rare  bird  in  Bannu  and  the  above  example  is  the 
only  one  I  have  met  with  here.     It  was  in  perfect  winter  plumage. 

(716) The  Black-throated  Accentor  (Tharrhaleus  atrigularis) — $,  adult, 

12th  January. 

This  bird  is  also  rare  in  Bannu.  The  bird  shot  was  one  of  three  seen  perching 
on  the  topmost  branches  of  a  bare  mulberry  tree. 

(792) The    Pine-Bunting    (Emberiza    leueocephala) — $,    $,  adult,    27th 

December. 

*  Skin  identified  at  the  British  Museum. 


»1 
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Owing  to  the  rich  cultivation  and  to  the  absence  of  "  rakhs "  and  jungles, 
beloved  of  the  Emberkince,  buntings  are  not  common  in  the  district.  Last  year 
although  I  saw  a  few  I  failed  to  obtain  specimens.  This  year,  however,  more 
seemed  to  be  about,  probably  owing  to  the  extension  of  the  area  devoted  to 
grass-farming.  Among  others  of  the  family,  I  came  across  a  large  flock  of  "  Pine 
Buntings  "  and  obtained  the  above  examples.  In  both  cases  the  crops  contained 
terminating  grains  of  wheat  and  the  flock  must  have  been  doing  considerable 
damage  in  the  fields. 

The  Meadow  Pipit  or  Titlark  (Anthus pratensis) — ft,  adult,  12th  January  ; 
ft,  adult,  19th  January  ;  ft,  adult,  6th  February. 

This  bird  is  a  late  cold  weather  visitor  to  the  district.  It  is  generally  to  be 
found  among  flocks  of  A.  spinoletta  (though  I  have  seen  flocks  composed 
entirely  of  pratensis).  Through  glasses  it  can  be  distinguished  from  "spinoletta 
by  the  well  defined  black  streaks  on  the  breast  and  the  olivaceous  brown  colora- 
tion of  the  upper  plumage,  also  by  the  lighter  colour  of  the  legs.  In  my  search 
for  this  species  in  the  autumn  I  shot  several  A.  trivialis  which  were  seen  feeding 
in  marshy  places.  The  two  birds  are  very  similar  in  plumage  but  the  hind  toe 
clearly  separates  them  and  to  some  extent  the  bill.  The  first  example  was 
obtained  for  me  by  Mr.  G.  T.  Dennys,  31st  Punjabis,  on  the  grass  farm. 
(986) — The  Golden-backed  Woodpecker  (Brachypternus  aurantius). 
This  well  known  bird  is  a  "  rara  avis  "  in  this  corner  of  the  Empire  and  I 
have  only  met  with  a  solitary  example. 

For  the  reasons  given  in  the   case  of  the  buntings,  woodpeckers  are  poorly 
represented  in  Bannu. 

(1027) — The  Blue-tailed   Bee-eater  (Merops  phUUpinus) — £,  adult,  6th 
September. 

Both  this  species  and  the  Egyptian  Bee-eater  (eJ£.  persicus)  occur  as  summer 
visitors  and  breeding  species  in  the  district. 

(812)— The  Pale  Crag  Martin  (Ptyonoprogne  obsoleta)—ft,  adult,  1st 
December. 

A  small  flock  of  these  birds  were  seen  on  two  or  three  occasions  hawking  over 
a  marshy  spot  near  our  battalion  training  camp,  in  the  Gumatti  hills,  out  of 
which  I,  with  difficulty,  secured  the  above  example.     I  have  since  seen   solitary 
individuals  of  this  species  far  out  in  the  plains. 
(1587) — The  Sheldrake  {Tadorna  cornuta). 

The  mud  flats  in  the  Kurram  river  where  it  debouches  into  the  sandy  plains 
of  Bannu  are  favourite  resting  places  for  wild  duck.  Here  the  birds  are,  owing 
to  the  quicksands,  quite  unapproachable.  But  through  glasses  they  offer  an 
interesting  study  especially  during  the  spring  migration,  when  a  thousand  or 
more  may  be  seen  together,  asleep  or  preening  themselves.  On  such  occa- 
sions I  have  twice  observed  the  common  Sheldrake  in  beautiful  breeding 
plumage. 

H.  A.  F.  MAGBATH,  Major. 
Bannu,  N.  W.  F.  P.,  8th  February  1908. 


*  Skin  identified  at  the  British  Museum. 
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No.  XXI.— SOME  NOTES  ON  BIRDS'  NESTING  IN  BURMA. 

Herewith  some  short  notes  concerning  the  nesting  of  some  rare  birds  received 
from  Mr.  K.  C.  MacDonald. 

(25) — The  Burmese  Jay  (Garrulus  leucotis). 

"  A  nest  containing  two  fledged  young  birds  was  found  at  Taok,  Toungnyin 
Valley,  Moulmein  Division,  25th  April  1907.  It  was  5  "x2| "  placed  in  an  airy 
bundle  of  twigs  1  footxl  foot  deep,  in  small  sapling  about  15  feet  from  the 
ground  in  the  open  jungle  within  50  yards  of  the  civil  Police  Post.  Very  like 
nest  of  the  Hooded  Racket-tailed  Magpie  (Crypsirhina  cucullatd)  shown  me  at 
Mongwa." 

(191) — The  Indian  Blue  Chat  (Larvivora  brunnea). 

"  Found  breeding  at  6,000  feet  between  Victoria,  Chin  Hills.  Several  nests 
in  holes  in  tanks,  birds  both  shot  and  snared  off  nest.     Eggs  pale  spotless  blue." 

This  is  I  believe  the  first  record  of  this  bird  from  Burma. 

(205) — The  Grey  Sibia  (Lioptila  gracilis). 

"  Nest  containing  two  hard  set  eggs,  was  found  6,000  feet  Mount  Victoria, 
Chin  Hills,  7th  May  1906.  Bird  shot  off  nest  which  was  on  the  extreme  end  of 
a  branch  about  25  feet  from  the  ground.  Eggs  pale  greenish  blue  with  nume- 
rous pale  brown  markings  very  like  a  small  light  coloured  English  Blackbird's 

egg." 

I  believe  this  is  the  first  record  of  this  bird  from  Burma. 

(461) — Hill  Warbler  (Suya  superciliaris). 

"An  oval  nest  with  lateral  entrance  fixed  on  the  branches  of  small  shrubs 
growing  in  grass,  about  2  to  3  feet  from  the  ground.  Eggs  pale  greenish  blue 
spotted  with  brown." 

This  year  at  Thandoung  I  found  four  nests  of  this  bird,  one  with  4  eggs, 
one  with  3,  and  another  with  young  birds.  In  two  cases  the  nest  was  within  a 
few  feet  of  the  ground  in  grass.  The  one  with  young  and  an  empty  one  were 
in  small  shrubs  about  4  feet  from  the  ground.  The  nests  were  small  untidy 
grass  ovals  with  a  side  entrance  and  very  like  an  unfinished  Munia's  nest  and 
quite  unlike  Suyas  nests  found  by  me  in  the  Shan  States '  which  were  beauti- 
fully woven  cylindrical  in  shape  made  from  the  flowering  heads  of  grass.  The 
eggs  are  also  quite  different  not  having  the  pronounced  zone  round  the  larger 
end,  but  are  a  pale  bluish  green  ground  colour  with  larger  brown  specks. 

(611) — The  White-tailed  Chat  (Pratincola  leucura). 

"  One  nest  containing  3  hard  set  eggs,  placed  in  a  mass  of  grass  debris  on  a 
sand  bank  in  Lower  Chindwin  river,  Pakokku  district  (in  the  plains  and  not 
the  hills)  on  20th  February  1906. 

Like  a  nest  of  the  Common  Pied  Bush  Chat,  P.  caprata,  but  the  eggs  very 
pale  unspotted  blue." 

(615)— The  Dark  Grey  Bush  Chat  (Oreicola  ferrea). 

"  Several  nests  in  April  on  Mount  Victoria,  Chin  Hills.  Of  fifteen  eggs  taken 
not  one  was  spotted  or  marked  in  any  way." 
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(1310  a) — The  Burmese  Ring  Dove  (Turtur  exanthocyclus). 

Decidedly  common  in  the  dry-zone  breeding  from  July  to  September." 

H.H.  HARINGTON,  Major, 

(92nd  Punjabis). 
Rangoon,  31  st  December  1907. 

No.  XXII.— "VARIETY  OR  SPECIES." 

When  I  wrote  the  article  "  Differentiation  of  Species "  which  appeared  on 
page  198  of  the  present  volume  of  this  Journal  and  noted  on  the  similarity  of 
birds  of  different  species  and  the  difference  in  others  which  were  simply  phases 
of  one  and  the  same  species,  I  had  in  my  mind  Hieraelus  pennatus  (The 
Booted  Eagle)  in  particular,  as  a  sample  of  the  latter  type,  though  I  mentioned 
others,  since  I  was  following  up  a  clue,  at  the  time,  which  led  me  to  believe  that 
the  dark  and  the  light  phase  of  the  Booted  eagle  were  not  simply  varieties  of  the 
same  species,  in  different  plumages,  but  each  entitled  to  specific  rank.  Hitherto 
they  have  simply  been  looked  upon  as  one  and  the  same  bird  and  generally 
accepted  as  such,  and  I  for  one  took  it  for  granted,  without  question,  until  a 
couple  of  years  ago,  when  it  struck  me,  that  I  had  never  seen  a  dark  and  a 
light  variety  together,  as  a  pair,  which  would  undoubtedly  happen,  occasionally, 
were  they  of  the  same  species.  Since  then,  I  have  watched  them  very  closely 
and  found  in  all  7  pairs  with  youngsters,  and  one  eyass  was  sent  me  by  a 
friend  with  the  description  of  the  parents,  and  in  not  one  single  case  have  I 
found  the  parent  birds  of  any  but  the  same  colour  and  the  youngster  in  each 
case  resembled  the  parents.  Of  the  seven  pairs  found  by  me  and  one  sent  me, 
five  were  of  the  dark  variety  with  young  ones  resembling  the  parents  and  three 
of  the  light  variety  and  youngsters  the  same. 

Blanford,  if  I  remember  rightly,  (not  having  the  volume  with  me),  says  that 
the  dark  plumage  is  that  of  the  young  bird,  but  that  it  has  been  known 
to  breed  in  this  plumage.  There  can  be  no  question  about  the  latter  part  of 
this  statement  for,  as  I  have  mentioned  above,  I  found  5  pairs  breeding  in  the 
dark  plumage  and  the  progeny  in  each  case  dark,  but  that  the  dark  plumage 
is  that  of  the  young  bird  alone  I  very  much  doubt,  as  what  about  the  3 
eyasses  in  light  plumage  ? 

If  the  two  plumages  are  only  phases,  it  is  a  most  extraordinary  coincidence 
that  in  every  case  I  have  come  across,  dark  has  paired  with  dark  and  light  with 
light  and  the  young  ones  too  resembled  the  parents. 

In  size,  habits  and  flight  and  also  the  call,  there  is  no  difference  so  far  as 
I  can  see,  between  the  two,  but  in  colouring,  particularly  when  on  the  wing 
there  is  little  or  no  resemblance.  The  dark  variety  when  soaring,  looks  very 
like  a  kite,  except  for  the  smaller  and  rounded  tail  and  a  faint  white  line 
running  along  the  edge  of  the  wing,  due  to  the  tips  of  the  primaries  and 
secondaries  being  tipped  with  white  and  a  similar  line,  in  some,  on  the  end 
of  the  tail.  The  light  variety  on  the  other  hand  from  below  presents  an 
appearance,  something  like  an  adult  Neophron  the  colour  being  dirty  white  with 
only  the  last  two  or  three  inches  of  the  wing  feathers  black. 
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The  bird  is  by  no  means  rare  and  both  varieties  or  species,  as  the  case  may 
be,  breed  in  the  Himalayas  from  6  to  9,000  feet  altitude  and  almost  invariably 
on  a  deodar  tree,  so  if  any  sportsmen  coming  across  a  pair  would  take  note  of 
the  colouration  of  both  parent  birds  and  the  youngster,  if  any,  and  report 
their  experience  in  the  Journal,  we  should  soon  be  able  to  judge  whether  we 
have  been  dealing  with  2  phases  of  the  same  species  or  whether  each  constitutes 
a  species  in  itself. 

Buteo  ferox  (The  Long-legged  Buzzard")  is  another   species  that   might  be 

watched,  as  I  have  noticed,  that  only  the  light  variety  is  a  visitor  to  the  plains 

during  the  winter  and  very  common  everywhere,  but  I  never  remember  seeing 

the  dark  form  actually  on  the    plains,  though  I  have   occasionally  met  it  along 

the  lower   hills,  yet  in  the  spring  and  autumn  both  are  very  common  at  about 

5,000  feet.    I  have  never  found  their  nest  however,  though  I  have  seen  and 

shot  young  birds  in  both  light  and  dark  plumages. 

C.  H.  DONALD,  f.z.s. 
Bushahi  State, 

Simla  District,  20lh  April  1908. 


No.  XXIIL— ABNORMAL  TAIL  IN  A  LIZARD  HEMIDACTYLUS 

GLEADOVII. 

I  send  a  specimen  of  the  lizard  Hemidactylus  gleadovii  with   a  trifid  tail. — 

The  occurrence  of  a  bifid  tail 
in  this  species  and  bifid  and 
trifid  tails  in  other  lizards  has 
been  observed  on  in  Vol.  ix, 
p.  30  and  Vol.  xi,  p.  680  of 
our  Journal.  The  specimen 
sent  was  caught  on  the  wall 
of  the  dak  bungalow  here. 
It  appeared  to  be  inconve- 
nienced by  its  complicated 
tail  and  moved  sluggishly  and 
was  easily  caught.  As  the 
tail  has  been  somewhat  bent 
by  packing  I  may  add  that 
in  life  it  had  the  appearance 
of  a  normal  straight  tail  with 
two  supplementary  tails  at- 
tached on  the  left  hand  side 
of  the  lizards  main  tail. 

From  an  examination  of 
the  scaling,  however,  it  would 
appear  uliat  the  main  axis  of  the  original  tail  has  been  bent  to  the  left  from 
the   second   projection,  and  the    first   projection  and  the  portion  which  now 
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continues  (the  main  axis  behind  the  second  forking)  are  regenerated  portions. 
There  is  also  a  curious  twist  in  the  scaling  at  the  second  fork. 

G.  A.  D.  STUART,  i.cs. 
Camp,  Chingleput  Dist.,  Madras, 
26  th  January  1908. 


No.  XXIV.— NOTES  ON  THE  COMMON  INDIAN  CROCODILE 
(CROCODILUS  PALUSTRIS). 

In  the  hope  that  the  subject  may  be  of  some  interest  to  members  of  your 
Society,  I  beg  leave  to  ask  for  the  favour  of  any  information  you  can  give  me 
regarding  a  curious  condition  of  the  skins  of  crocodiles,  which  has  recently 
come  under  my  notice. 

Several  crocodiles  shot  in  the  Jumna  near  Delhi  lately,  by  myself  and  some 
of  my  friends,  have  had  marks  on  their  bellies  which  look  like  scratches,  or 
the  cicatrices  of  sores  ;  and  one  had  pinkish  spots.  These  marks  were  only 
on  the  belly  and  were  not  found  on  "  Gharial "  (Gavialis  ganr/eticus),  but 
only  on  the  crocodiles  proper  (C.  palustris),  which  led  me  to  believe  that 
they  were  the  results  of  slight  wounds  received  in  climbing  up  steep  banks 
into  brushwood,  a'  habit  I  have  only  observed  among  crocodiles, — the  "  Gharial" 
confining  themselves  to  mud-spits.  But  Messrs.  Shewan  &  Co.  of  Cawnpore, 
to  whom  I  send  the  skins  for  tanning,  state  that  they  are  sores,  and  that  they 
believe  they  are  due  to  some  epidemic  disease  which  has  broken  out  among 
the  '"  muggars".  They  further  state  that  they  are  receiving  skins  in  the  same 
condition  from  several  different  parts  of  India,  and  that  in  20  years'  experience 
of  handling  these  skins,  they  have  never  seen  anything  like  it  before. 

I  should  be  greatly  obliged  if  you  could  throw  some  light  on  the  subject,  as 
it  seems  to  be  beyond  the  knowledge  of  anyone,  Native  or  European,  that  I 
have  been  able  to  come  across. 

P.  E.  BURN. 

Delhi,  2Uh  February  1908. 


No.  XXV. -EXTENSION  OF  THE  HABITAT  OF  THE  SNAKE 
ZAMENIS  FLORULENTUS. 

When  Mr.  Boulenger's  Catalogue,  Volume  I,  appeared  in  1893,  Zamenis  floru- 
lenlus  had  only  been  recorded  from  Egypt,  where  it  appears  to  be  a  common 
snake,  as  no  less  than  19  specimens  were  then  preserved  in  the  British  Museum. 

A  short  time  ago  I  received  a  specimen,  which  I  identify  as  this  snake,  from  Sir 
A.  H.  McMahon  obtained  in  Quetta,  so  that  we  must  now  include  it  among  our 
British  Indian  Ophifauna. 

It  accords  well  with  the  description  given  in  the  Catalogue  as  regards  lepi- 
dosis,  and  colouring. 

The  praioculars  are  two,  the  upper  touching  the  frontal;  beneath  the  lower 
a  subocular  is  wedged  between  the  4th  and  5th  supralabials.  The  supralabials 
are  9,  and  the  5th  and  6th  touch  the  eye.     There  are  three  anterior   temporals 
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The  posterior  sublinguals  are  subequal  to  the  anterior  pair  and  the  fellows 
quite  separated.  The  ventrals  are  216  and  obtusely  angulate,  anal  divided 
and  subcaudals,  93,  divided.  The  costals  are  21  two  heads  length  behind  the 
head,  21  in  midbody,  and  15  two  heads  length  in  front  of  the  vent;  keeled 
obtusely  except  in  the  3  lowest  rows  anteriorly,  and  the  lowest  posteriorly.  It 
is  about  20  inches  in  length.  The  colour  is  like  that  of  paletea  and  milk.  A 
vertebral  series  of  dark  cross  bars  alternates  with  a  costal  series,  the  spots  in 
the  latter  being  frequently  broken  into  two.  Head  finely  vermiculated  and 
spotted  with  symmetrically  disposed  marks.  Lips  finely  mottled  anteriorly,  a 
dark  black-edged  postocular  streak  passes  to  the  gape.  The  belly  is  yellowish 
finely  specked,  especially  laterally. 

F.  WALL.  Major,  i.  m.  s.,  c.m.z.s. 
Dibrugarh,  Assam,  2nd  March  1908. 


No.  XXVL— CURIOUS  BEHAVIOUR  OF   MAHSEER  (BARBUS  TOR). 

After  many  days  of  fruitless  labour  in  a  stream  which  should  have  contained 
a  large  number  of  sizeable  fish,  but  which,  owing  to  the  unfortunate  absence 
in  India  of  protective  legislation,  was,  as  usual,  but  sparsely  populated,  my 
spoon  bait  was  eventually  taken.  In  common  with  all  true  fishermen  I  ex- 
perienced the  exhilaration  which  accompanies  this  somewhat  rare  event,  and 
very  quickly  realised  that  I  was  at  one  end  of  a  line  and  a  good  fish  at  the 
other.  It  is  not  my  object,  however,  to  endeavour  to  recapitulate  the  details 
of  a  "  memorable  fight  "  followed,  as  it  was,  by  a  period  of  stagnation  to  which 
the  euphemistic  name  of  "sulking"  has  been  somewhat  appropriately  applied. 
By  dint  of  a  little  manipulation  I  had  got  my  quarry  on  terms  of  comparative 
intimacy.  In  other  words,  he  was  being  gradually  and  ignominiously  hauled 
along  side.  The  important  office  of  landing  was  kindly  undertaken  for  me  by 
that  well  known  and  keen  sportsman  in  the  Southern  Maharatta  country,  Mr. 
W.  W.  Coen,  while  my  brother,  as  a  budding  amateur,  watched  events.  The 
fish  struck  us  as  remarkably  "  game "  in  view  of  the  powerful  15'  splitcane 
steel  centre  rod  in  use.  As,  half  drowned,  he  was  brought  within  view  we  saw, 
to  our  surprise,  that  the  captured  fish  was  not  alone  !  A  companion  of  about 
the  same  size  was  at  his  side  and  it  was  only  the  vision  of  a  landing  net  a  foot 
from  the  end  of  its  nose,  some  5  minutes  later,  that  induced  this  remarkable 
companion  to  disappear.  It  looked  all  along  just  as  if  the  captured  fish  was 
receiving  that  support  which  a  fellow  creature  much  higher  in  the  scale  of 
Natural  History  has  every  right  to  look  for,  and  the  circumstance  may,  1  hope, 
be  considered  sufficiently  interesting  and  unique  to  deserve  this  bare  record. 
It  is  well  known  that  many  species  of  fish  are  highly  gregarious  ;  but  we  have 
yet  to  learn  that  they  will  give  all  the  moral  support  in  their  power  to  a  com 
panion  so  obviously  in  distress. 

W.  A.  WALLINGER,  c.m.z.s. 

Camp  Kalkeri,  Dharwar,  March  1th,  1908. 
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No.  XXVII.— ESTUARY  FISHING  IN  INDIA. 

To  few  people  in  England  do  the  names  bamin  and  nair  convey  any  meaning, 
and  it  is  extraordinary  also  how  little  is  known  of  these  excellent  and  most 
sporting  fish  by  dwellers  in  this  land  of  exile.  Ask  any  Anglo-Indian  about 
fishing  in  India,  and  whether  he  himself  be  a  disciple  of  Izaak  Walton  or  no,  his 
first  remark  will  be  "  mahseer."  A  few  non-fishermen  will  get  no  further, 
though  others  will,  perhaps,  hazard  murral  and  chilwa,  and — with  recollections 
of  occasional  glimpses  at  menus — seer.  But  once  effect  an  introduction  bet- 
ween the  angler  and  the  bamin  or  nair,  and  he  will  be  so  charmed  that  it  will 
never  be  his  fault  if  the  acquaintance  is  allowed  to  drop.  The  bamin, 
pronounced  bar-meen  (Polynieuus  tetradactylus),  is,  perhaps,  more  like  a  salmon 
than  any  other  Indian  fish,  while  the  nair  QLates  calcarifer)  is  a  heavy,  deep 
fish,  which  runs  to  as  much  as  60  lb.  Both  are  sea  fish,  though  they  frequent 
the  estuaries,  running  up  with  the  tide  m  pursuit  of  the  small  mullet  on  which 
it  is  their  delight  to  prey.  For  many  fish  are  advocates  to  be  found  who  claim 
each  that  his  favourite  is  the  most  sporting  fish  in  the  world.  But  that  must 
necessarily  be  a  matter  of  opinion  ;  the  simplest  way  would  be  to  divide  fish  into 
four  or  five  classes,  according  to  the  sport  they  gave  ;  then  assuredly  would 
both  the  nair  and  the  bamin  rub  shoulders  with  the  salmon,  the  mahseer,  and 
the  tarpon  in  the  first  class. 

And  to  fish  for  them.  Undoubtedly  the  part  of  India  that  offers  the  most 
attractions  to  the  angler  is  the  west  coast.  Here  in  Malabar  are  innumerable 
backwaters  cutting  their  way  through  a  fringe  of  golden  sand  and  intersecting 
miles  of  loW-lying  land  and  bright  green  paddy  fields.  To  the  lover  of  nature 
the  beauty  of  the  scene  leaves  little  to  be  desired.  In  the  early  morning,  as 
one  stands  on  one  of  the  quaint  old  wooden  bridges  that  carry  the  main  road 
through  Calicut  to  Cannanore,  beneath  one's  feet  glows  the  blue-green  of  the 
backwater  merging  a  few  hundreds  of  yards  away  into  the  glorious  azure  of 
the  sea.  Around,  the  palm  trees  and  the  deep  green  of  the  mango  are  in  vivid 
contrast  with  the  bright  red  soil  of  Malabar,  while  on  the  still  air  lies  heavy 
the  scent  of  innumerable  frangipani  trees,  nestling  here  and  there  among  the 
huts  that  dot  the  banks  of  the  estuary.  And  seaward  the  white  sails  of  the 
fishing  boats,  lit  by  the  rising  sun,  look  like  driven  snow,  while  landward,  in 
strange  contrast  tower  the  forest-clad  mountains  of  Coorg  and  the  Wynaad. 

One's  soul,  however,  though  soaring  in  day-dreams  inspired  by  the  beauties 
of  nature,  is  soon  brought  back  to  Mother  Earth.  A  heavy  splash  in 
mid-stream  and  a  prolonged  "Ah — h !"  from  the  attendants  assure  one  that  the 
big  fish  are  coming  on  the  feed.  For  these  fish  at  some  seasons  of  the  year 
have  their  meal  hours  most  rigorously  marked  out  for  them.  At  certain  times 
in  the  tides  the  bamin  and  the  nair  begin  to  run  up  or  drop  down  the  estuary, 
feeding  the  while  on  the  shoals  of  mullet  which  scatter  like  chaff  before  their 
voracious  foes.  And  if  the  angler  be  ready  at  that  appointed  hour  he  may 
rest  assured  that  sport  of  some  kind  will  be  his.  First  and  foremost  comes  the 
question  of  bait,  and   that  should  be  a   matter  of  no  difficulty.     The  above- 
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mentioned  small  grey  mullet  abound  in  the  estuaries,  and  to  their  own  sorrow 
form  the  chief  item  on  the  daily  bill  of  fare  of  such  fish  as  the  bamin  and  the 
nair.  It  is  advisable  when  intending  a  day's  fishing,  therefore,  to  send  on  a 
man  ahead  with  orders  to  engage  for  the  day  a  local  fisherman,  who  with  his 
net  will  soon  capture  a  sufficient  supply  of  bait.  A  fairly  powerful  rod  is 
required,  but  it  must  not  be  too  heavy,  since  in  fishing  from  a  bridge' — which, 
by  the  way,  is  a  far  pleasanter  method  than  fishing  from  a  boat — when  one 
stands  under  the  full  blaze  of  the  sun,  the  more  exertion  one  can  spare  oneself 
the  better.  A  good  14ft.  greenheart,  used  with  a  short  spinning  top,  making 
the  rod  about  12ft.  long,  is  an  excellent  weapon.  On  it  should  be  a  good  reel 
holding  some  150  yards  of  stout  salmon  line,  a  strong  pliable  wire  trace,  and  a 
spinner  for  natural  bait.  As  the  bait  is  fairly  heavy — a  small  mullet  of  about 
3  in.  is  a  good  length — and  as  one  fishes  from  a  bridge  with  a  clear  field  of 
action  all  round,  it  is  surprising  what  long  casts  can  be  made. 

To  pass  now  from  theory  to  practice.  One  April  morning,  when  the  sun's 
rays  are  just  topping  the  blue  mountains  of  the  Wynaad,  N.  and  I  settle  to  our 
twelve-mile  drive  in  a  jutka — this  latter  the  cart  of  the  country,  a  species  of 
small  bandbox,  with  two  rats  of  ponies.  On  the  roof  sits  N.'s  orderly,  holding 
on  to  the  tiffin  basket  with  grim  determination,  my  orderly  having  already 
preceded  us  the  night  before,  with  strict  injunctions  to  have  a  goodly  store  of 
small  grey  mullet  awaiting  us.  Our  destination  reached,  the  tackle  is  unpacked 
and  leisurely  put  together.  At  present  there  is  no  hurry  ;  the  estuary  flows 
placidly  to  the  sea,  its  surface  unbroken,  save  for  the  light  caress  of  a  passing 
zephyr,  a  zephyr  later  on  freshening  into  one  of  those  steady  breezes  from  the 
sea  which  by  a  merciful  dispensation  of  Providence  usually  rise  during  the 
midday  hours  of  the  hot  weather,  thereby  tempering  pleasantly  the  sun's  rays, 
which  otherwise  would  be  uncomfortably  warm.  Barely  have  our  rods  been 
fitted  together,  and  even  as  the  open  jaws  of  the  crocodile  spinner  gape  ready 
for  the  small  mullet  (which  Ahmed,  the  fisherman,  is  deftly  flicking  on  the  head), 
when  there  comes  a  plunge  out  in  mid-stream.  Then  as  eager  eyes  scan  the 
ruffled  surface  the  fish,  a  bamin  of  about  8  lb.  leaps  again — a  glorious  flash  of 
silvery  spray.  N.  is  ready  first,  and  out  swings  his  bait  in  a  long  cast  ;  but  the 
bamin  has  shifted  his  position,  and  now  leaps  again  further  out  in  the  stream. 
For  a  space  all  is  still,  then  two  more  fish  leap  in  quick  succession,  and  we 
start  spinning  in  earnest.  At  my  fourth  cast,  as  the  bait  touches  the  water  a 
fish  seems  to  leap  towards  it,  and,  heart  in  mouth,  I  wait  the  sudden  tightening 
of  the  line.     But  he  has  evidently  come  short,  as  nothing  happens. 

A  few  more  casts,  and  then  as  my  spinner  nears  the  arch  of  the  bridge  a 
gleam  of  silver  shows  for  an  instant,  and  before  I  have  time  to  "  throw  in  "  the 
check  of  my  Silex  reel  the  line  is  tearing  off  swift  and  silent.  A  movement  of 
the  thumb,  however,  and  the  voice  of  the  reel  rises  in  that  long-drawn-out 
scream  so  dear  to  the  angler's  heart,  and  the  fish  soon  begins  to  feel  the  strain. 
Luckily  he  has  elected  to  run  out  from  the  bridge,  but  I  know  well  that  it  is 
only  a  matter  of  minutes  before,  his  wild  rush  ended,  he  will  make  a  dash  back 
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towards  the  friendly  shelter  of  the  wooden  piles.  This  is  the  greatest  danger 
with  these  fish,  and  though  it  certainly  adds  to  the  excitement  of  playing  them 
it  helps  to  wear  one's  temper  thin  to  lose  perhaps  four  good  fish  in  a  day  owing 
to  their  rushing  under  the  bridge  and  taking  a  double  turn  round  one  of  the 
piles.  True,  if  a  boat  is  moored  handy  below  the  bridge  it  is  possible  often  to 
drop  into  it  and  then  to  unravel  the  line,  but  even  so  many  a  good  fish  breaks 
hook  hold,  while  others  go  of  with  a  favourite  spinner  and  a  few  yards  of  trace 
and  line  trailing  behind  them. 

But  my  fish  is  still  well  away  in  mid-stream,  as,  reaching  one  end  of  the 
bridge,  I  laboriously  climb  the  parapet  and  negotiate  the  6  ft.  drop  to  the  bank 
— no  mean  feat,  considering  that  the  strain  must  never  be  relaxed  for  an  inst- 
ant, since  so  bony  are  the  mouths  of  the  nair  and  bamin  that  many  a  fish  ap- 
parently well  hooked  tears  himself  free  just  when  the  fight  appears  over.  Till 
now  my  fish  has  shunned  the  public  gaze,  but,  the  restraint  apparently  proving 
irksome  beyond  all  bearing,  he  suddenly  rewards  us  with  two  magnificent  leaps 
to  the  huge  admiration  of  the  throng  of  spectators  now  gathered  upon  the 
bridge.  During  each  leap  my  heart  ceases  to  beat,  continuing  only  when  my 
rod-top,  dipping  in  salute,  shows  the  fish  to  be  still  on.  Whether  the  bridge 
catches  the  fish's  eye  in  mid-air  I  know  not,  but  he  now  begins  to  move  back 
towards  the  wooden  piles.  But  he  is  too  late,  as  by  this  time  some  twenty 
yards  lie  between  the  bridge  and  myself.  Still,  he  fights  gamely,  and  another 
five  minutes  elapse  before  Ahmed  proudly  lifts  him  out — a  nair  of  101b. 

Hardly  have  I  finished  admiring  my  capture  when  a  halloo  from  N.  conveys 
to  me  the  fact  that  he  also  is  fast  in  a  fish.  Clambering  back  on  to  the  bridge 
I  find  him  in  difficulties.  His  fish  is  less  considerate  than  mine,  having  run 
under  the  bridge  and  up  the  estuary,  N.  meanwhile — in  imminent  risk  of 
apoplexy — leaning  over  the  rail  with  rod  upside  down.  Luckily,  though,  his 
fish,  a  4^1b.  bamin,  is  unable  to  fight  for  long  against  the  powerful  strain  of 
stiff  rod  and  wire  trace,  and  gradually  is  drawn  back  to  below  the  bridge, 
whence  he  is  towed  along  towards  the  bank.  Here,  however,  the  sight  of  the 
expectant  Ahmed  frightens  him,  and  he  makes  an  unexpected  and  violent  rush 
all  but  fouling  one  of  the  piles  ;  but,  his  last  effort  finished,  he  suffers  himself 
to  be  lifted  out  without  more  ado.  Barely  five  minutes  pass  before  I  get 
another  run,  the  fish,  a  bamin  of  about  61b.,  making  a  dash  of  thirty  yards  or 
more,  and  then  one  magnificent  leap  during  which  he  and  I  part  company,  to 
my  sorrow.  A  short  period  of  labour  without  result,  then  luck  is  with  me 
again,  and  a  71b.  bamin  proves  amenable  to  the  same  tactics  as  sufficed  for  the 
nair  fish. 

Afterwards  N.  hooks  a  big  fish,  which  incontinently  takes  three  turns  round 
the  piles  under  his  feet  and  is  loose,  the  nautical  flavour  of  N.'s  remarks 
sufficing  to  put  all  the  fish  off  their  feed  for  the  next  ten  minutes.  His  trace 
and  spinner  are  eventually  recovered  for  him  by  a  youth,  who,  after  being 
heavily  bribed,  succeeds  in  swarming  down  among  the  rafters  and  unravelling 
the  tangle.  By  this  time  the  fish  are  going  off  the  feed.  Luckily  for  N.'s  peace 
22 
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of  mind,  however,  he  manages  to  hook  and  land  one  belated  diner — a  bamin 
of   7i  lb. 

Not  the  least  fascinating  part  about  the  fishing  is  the  uncertainty  as  to  what 
species  of  fish  will  take  you.  If  it  is  a  bamin  or  a  nair,  you  will  not  usually  be 
in  much  doubt  as  to  which  you  have  hooked.  The  former  comes  at  your  bait 
with  a  swift  dart,  with  something  of  the  rush  of  a  mahseer.  The  nair,  on  the 
other  hand,  rises  slowly,  a  great  gleam  of  silver,  and  deliberately  mouths  the 
bait  before  turning  down  with  it.  Also  at  times  you  may  feel  a  vicious  tug, 
and  see  a  rose-coloured  flash,  when  Lutianns  roseus,  the  red  rock  perch,  chips  in 
among  his  betters,  to  honour  your  basket  and  increase  its  weight.  But,  given  any 
of  these  fish  well  hooked,  you  will  find  him  a  foeman  well  worthy  of  your  steel, 

{From  "  The  Field  ",  January  4th,  1908.) 

Skene  Due. 


No.  XXVIII.— SEVERE  EFFECTS  FROM  THE  STING  OF  THE 
COMMON  INDIAN  HORNET  (VESPA  ORIENTAL1S). 

It  is  not  generally  known,  I  believe,  that  the  sting  of  the  common  Indian 
hornet,  Vespa  orientalis,  may  give  rise  to  serious  symptoms,  so,  the  following 
may  be  of  some  interest. 

Case  I. — A  sepoy  of  the  53rd  Sikhs  was  stung  in  the  axilla  at  about 
8  p.m.  on  September  1st.  In  about  a  minute  he  fell  down  in  a  semiconscious 
condition,  and  was  immediately  carried  to  hospital  on  a  charpoy.  On  arrival 
he  was  pale  and  somewhat  cyanosed.  He  was  sweating,  the  pupils  were  con- 
tracted, and  the  extremities  were  cold.  The  respiration  was  shallow  and 
sighing,  and  the  pulse  130  or  140,  feeble  and  irregular. 

He  was  treated  with  strychnine,  hot  water  bottles,  &c.,  and  the  pulse  soon 
became  regular  and  stronger,  but  he  remained  cyanosed,  and  complained  of  a 
tightness  in  the  throat  for  about  H  hours,  a  slight  oedema  of  the  eyelids  and 
face  developed  also.  At  10-15  he  had  a  short  but  severe  rigor  at  the  end  of 
which  his  temperature  was  101*4  F. 

Next  morning  the  temperature  was  normal  and  except  for  a  little  weakness 
and  fatigue  the  patient  was  well  again. 

Case  II. — Three  days  later  another  sepoy  of  the  same  regiment  was  stung 
on  the  head.  He  at  once  started  for  hospital,  but  became  faint  on  the  way 
and  fell  down  two  or  three  minutes  after  he  was  stung.  He  was  carried  to 
hospital.  He  also  had  a  feeble  and  irregular  pulse  and  he  complained  of  a 
feeling  of  oppression  in  the  precordium  and  of  constriction  in  the  throat.  I 
first  saw  him  about  half  an  hour  later,  when  he  was  very  blue  in  the  lips,  and 
the  respiration  was  shallow  and  feeble.  The  pulse  was  about  110  and  small. 
There  was  no  oedema.  About  an  hour  later  he  felt  a  chill  which  was  of 
short  duration,  and  the  temperature  rose  to  100-6  F.  A  few  hours  later  he 
was  all  right  again. 
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Both  the  above  men  were  in  excellent  health  at  the  time  of  being  stung,  and 
both  were  quite  certain  what  insect  it  was  that  had  stung  them. 

Case  III. — A  native  officer  of  the  57th  Rifles  was  stung  a  week  later  by 
an  insect  which  he  did  not  see,  but  from  the  symptoms  I  think  it  must  have 
been  the  same.  Almost  immediately  he  felt  faint  and  was  brought  to  hospital. 
He  was  cyanosed,  the  respirations  were  feeble  and  shallow  and  the  pulse  irre- 
gular and  weak.  His  face  and  neck  became  very  cedematous.  The  tempera- 
ture only  rose  to  99-2,  and  he  was  able  to  leave  hospital  in  a  little  over  an 
hour. 

These  hornets  are  very  common  here  in  Peshawar,  and  I  have  seen  several 
other  cases  of  stinging  by  them,  but  without  constitutional  symptoms.  It  is 
curious  that  these  cases  all  occurred  within  about  ten  days.  About  the  same 
time  I  heard  of  a  native  being  stung  by  a  hornet  and  dying  on  the  way  to 
hospital,  but  I  cannot  verify  the  story. 

R.  C.  MaoWATTERS,  Capt.,  m.e.,  i.m.s. 
Peshawar,  April  1908. 


No.  XXIX.— THE  CLASSIFICATION  OF  THE  LEPIDOPTERA. 

In  the  Field  of  18th  January  1908  appeared  a  review  of  Mr.  South's  book  on 
the  Moths  of  the  British  Isles,  which  is  described  as  "  the  most  useful  book  for 
the  identification  of  specimens  that  has  so  far  appeared  from  the  press."  The 
volume  in  question  ("  First  Series  ")  deals  only  with  some  eight  or  nine  families. 
It  is  not  however  with  the  British  representatives  of  these  that  the  general  run 
of  amateur  naturalists  in  India  are  particularly  interested,  but  with  the 
references  to  the  modernised  classification  of  the  whole  of  the  Lepidoptera, 
which  is  apparently  dealt  with  in  the  introduction  to  the  volume,  and  with  the 
radical  changes  that  are  adopted  in  the  long  standing  names  of  well-known 
species. 

I  am  in  no  way  an  expert  in  the  classification  of  the  section  of  Lepidoptera  so 
long  familiar  to  us  all  as  moths  or  Heterocera,  which  have  been  looked  upon  as 
very  clearly  separated  from  butterflies  or  Rhopalocera,  so  that  I  do  not  attempt 
to  criticise.  It  will  nevertheless,  I  venture  to  think,  cause  many  of  us  some- 
thing akin  to  consternation  to  learn  that  the  former  separation  of  butterflies  and 
moths  according  to  the  distinction  in  the  antenna?  no  longer  holds  good  in  the 
judgment  of  systematists,  who  now  "  consider  that  there  is  no  well  defined  line 
of  separation  between  butterflies  and  moths,  consequently  by  modern  classifi- 
cation butterflies.  .  .  .  are  placed  among  various  orders  of  the  moths."  If  this 
innovation  and  revolution  of  our  formerly  accepted  ideas  is  capable  of  sufficient- 
ly sound  demonstration  to  obtain  the  recognised  adoption  of  systematic  lepidop- 
terists  throughout  the  world,  the  sooner  the  amateur  dabbler  in  the  science 
sets  about  adapting  himself  to  the  new  order  of  things  the  better,  just  as  those 
did  who   realised    the    force    of    Darwin's   arguments   that    revolutionised  the 
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general  scheme  of  all  biological  study  forty  years  ago,  although  there  are  bound 
to  be  a  few  old  stagers  who  will  persist  in  the  contention  that  the  names  and 
arrangement  of  classification,  which  has  been  good  enough  for  them  and  those 
before  them  for  perhaps  a  century,  must  therefore  be  good  enough  still.  At  the 
same  time  there  is  no  possibility  of  denying  the  extreme  inconvenience  of  such 
sweeping  changes  as  are  now  put  forward  in  the  classification  of  the  Lepidoptera. 
As  an  instance  of  this  I  will  only  mention  that  out  of  seventeen  British  species 
of  Sphingidce  (Hawk  Moths)  twelve  have  been  assigned  new  generic  names  in 
Mr.  South's  book.  If  this  is  the  case  with  British  species  how  much  more 
apalling  will  be  the  changes  we  shall  have  before  us  in  the  Indian  ?  And  if  so 
of  the  Sphingidce,  how  much  more  in  the  Geometridce  '?  We  are  already  acquaint- 
ed with  instances  of  Indian  moths  having  attained  the  proud  distinction  of 
accumulating  a  series  of  as  many  as  twenty  different  names,  but  much  worse 
than  that  would  now  appear  to  be  before  us. 

In  Col.  Bingham's  Introduction  to  the  first  volume  on  Butterflies  (Fauna  of 
British  India)  he  alludes  to  Comstock's  division  of  the  Lepidoptera  without 
saying  whether  he  accepts  it  or  not  for  the  order  generally.  So  far  as  the 
butterflies  are  concerned  he  accepts  Meyrick's  sub-order  Papilionina  (=Papi- 
lionina  +  Hesperiina  of  Comstock)  and  from  this  one  must  presume  he  does 
not  agree  entirely  with  the  latter. 

My  object  in  writing  this  note  is  not  to  carp  at  the  revolution,  but  in  the  hope 
that  one  of  our  members  may  see  his  way  to  help  the  generality  of  Indian 
workers  at  the  Lepidoptera  with  a  brief  account  of  the  new  classification  and 
of  its  principles,  if  it  is  going  to  be  a  permanency  for  the  time  being  and  not  only 
the  crank  of  a  faddisi. 

E.  COMBER. 

Bombay,  26th  March  1908. 


No.  XXX.— CANNIBALISM  IN  CATERPILLARS. 

With  reference  tu  Mr.  C.  E.  C.  Fischer's  note  on  Cannibalism  in  Caterpillars 
the  last  journal,  the  following  facts  may  be  of  interest. 

Among  Lepidoptera,  Spalgis  epius  among  Lycasnids,  Eablemma  amabilis, 
E.  cretacea,  E.  coccidiphaga  and  an  undescribed  species  of  Eublemma  among 
Noctuids,  and  Hypatima  doleropa  and  H.  pulverea  among  Tinoids  habitually 
feed  upon  Lac  insects  or  upon  Mealy  bugs  (  Dactylopius  and  allied  genera). 
These  are  not  cases  of  cannibalism  but  of  "  flesh  eating".  Cannibalism  is  a 
frequent  feature  of  the  more  robust  Noctuid  larvae  kept  alive  in  the  Pusa  in- 
sectary,  even  with  sufficient  food.  In  particular,  the  genera  Agrotis  and  Enxea 
Chloridea  (  Heliothis  ),  Prodenia,  Spodoptera,  Caradrina  and  Cirphis  (Leucania) 
exhibit  it  ;  with  insufficient  food,  only  one  larva  of  a  batch  survives,  but  even  with 
sufficient  food,  mere  contact  is  enough  to  provoke  one  caterpillar  to  take  a  bite 
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out  of  another.  Cannibalism  of  this  kind  is  not  the  least  of  our  difficulties  in 
rearing  Lepidoptera  and  is  quite  frequent  in  Noctuids.  There  is  reason  to 
think  it  occurs  commonly  also  in  Pyralids  in  nature,  particularly  in  the  boring 
species  ;  we  know  that  many  eggs  of  Chilo  and  Scirpophaga  are  laid  on  a  shoot 
of  cane  ;  we  know  that  these  hatch  and  many  larva?  descend  into  the  shoot 
and  are  found  there  together  while  young,  but  only  one  survives  eventually 
and  we  have  been  unable  to  decide  what  happens  to  all  the  remainder  ;  some,  we 
know,  migrate,  but  in  no  case  has  it  been  satisfactorily  shown  that  all  did,  and 
my  personal  opinion  is  that  a  good  deal  of  cannibalism  goes  on.  It  is  probably 
quite  a  common  thing  in  nature  under  these  circumstances,  only  we  cannot  see 
it, 

H.  MAXWELL-LEFKOY. 

Posa,  19th  May  1908. 


No.  XXXL— ALLEOED   SHOWERS  OF  WORMS. 

Of  late  various  specimens  of  worms  have  often  been  sent  for  identification 
to  our  Society  from  different  parts  of  the  country,  the  senders  in  most  cases 
seating  the  natives  believe  they  have  fallen  in  showeis  from  the  skies. 

These  worms  belong  to  two  classes  and  are  generally  of  two  genera, — Mermis 
and  Gordius. 

Mermis  belongs  to  the  Mermithidce,  a  family  of  the  Nematode  class. 

The  adult  sexual  form  is  frequently  found  in  great  numbers  in  damp  earth 
or  climbing  up  the  stems  of  plants  after  a  heavy  rain  storm,  especially  in  the 
early  morning.  Being  a  Nematode  worm  it  has  a  pair  of  lateral  lines,  the  oral 
papilla?  are  six  in  number  ;  the  males  possess  two  copulatory  spicules,  and 
numerous  aboral  papilla?  arranged  in  three  rows.  The  eggs  are  laid  in  moist 
earth,  the  larvae,  on  being  hatched  make  their  way  into  the  body  of  a 
grasshopper  or  locust  and  feed  on  the  fat-body  of  their  host.  On  the  death  of 
the  insect,  or  perhaps  before  it,  they  make  their  way  into  the  gut  and  escape 
by  the  anus. 

It  is  amazing  what  a  number  of  these  large  worms  can  be  accommodated  by  a 
locust.  In  Assam  I  have  seen  the  great  majority  of  a  flight  of  locusts  inhabit- 
ed by  these  worms,  the  weight  of  those  that  escaped  exceeding  that  of  their 
host  whose  body  was  reduced  to  a  mere  shell. 

A  flight  of  locusts  perishing  during  the  night  giving  posthumous  birth  to  a 
host  of  worms  will  very  naturally  be  looked  on  as  a  supernatural  "  shower  of 
worms"  by  uneducated  observers.  Especially  will  this  be  so  when  the  death 
of  the  insects  is  due  to  inclement  weather. 

A  district  in  which  these  worms  have  not  before  been  observed  may  be  sud- 
denly invaded  by  a  flight  of  infected  locusts.  The  worms  will  escape  without 
attracting  notice  and  hide  in  the  soil.     Should  a  heavy  shower  fall  during  the 
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night  the  worms  come  to  the  surface  and  may  be  seen  in  huge  numbers  climb- 
ing and  writhing  around  the  stems  of  plants. 

The  worm  is  of  course  unsegmental,  but  differs  from  other  Nematodes  in  that 
it  has  no  anus. 

Gordius. 

Another  of  these  worms  that  has  been  said  to  fall  in  showers  is  Gordius.  It 
is  often  suddenly  seen  in  puddles  where  formerly  it  passed  unnoticed.  The 
obvious  inference  of  the  untutored  savage  is  that  they  have  fallen  with 
the  rain  that  made  the  puddles.  Several  of  the  worms  are  often  found  wound 
together  in  a  tangled  knot, — whence  the  name  Gordius. 

The  male  may  be  readily  distinguished  by  the  "  tail"  end  being  split.  The 
female  genital  opening  is  also  at  the  aboral  end.  Specimens  can  often  be  seen 
in  copulation. 

The  Gordians  constitute  a  family  and  with  a  single  other  genus  have  the 
honour  of  forming  a  complete  class  by  themselves. 

The  Nematomorpha. 

This  order  has  no  lateral  lines  and  no  oral  papillae  Mermis  we  have  seen 
has  no  anus,  Gordius  has,  but  is  in  worse  plight  as  in  the  younger  stages  it  has  no 
mouth,  the  gullet  being  a  solid  rod — not  the  least  used  for  eating  or  even 
drinking.  The  gut  is  straight,  as  already  said,  both  testis  and  ovaries  discharge 
their  products  through  a  terminal  opening  and  are  placed  dorsally  to  the  gut. 

After  the  eggs  are  laid  the  little  embryo  makes  its  way  by  the  aid  of  spines 
on  the  oral  end  through  the  body  wall  of  the  larva  of  a  mayfly,  midge,  alder- 
fly  or  "  Phemtorce  larva."  This  is  the  only  one  stage  in  this  strange  eventful 
history.  The  midge,  mayfly,  etc.,  has  to  be  eaten  by  a  beetle,  or  perhaps  a  frog 
or  fish.    It  is  said  that  even  man  himself  has  had  the  honour  of  acting  as  host. 

The  larva  then  devours  the  whole  of  the  fat-body,  and  sometimes  even  the 
digestive  and  reproductive  organs  of  his  host  who  is  most  often  a  beetle.  If  the 
beetle  gets  drowned  or  dies  near  water  the  worm  escapes  in  the  adult  condition 
in  which  its  main  duty  is  to  increase  and  multiply.  The  number  of  eggs  laid 
is  enormous,  and  necessarily  so,  considering  how  precarious  is  the  life  history  of 
the  creature.  In  its  struggle  for  existence,  the  larva  must  find  the  midge,  next 
a  suitable  beetle  must  swallow  the  midge  at  the  proper  stage,  finally  the  beetle 
who  is  naturally  a  land  liver,  must  get  drowned  or  die  near  some  fresh  water. 

It  is  a  matter  for  supreme  thankfulness  that  we  poor  humans  lead  a  less  pre- 
carious existence.  Imagine  the  number  of  babies  we  would  have  to  produce,  if 
only  those  who  succeeded  in  boring  their  way  into  a  crocodile  grew  to  child- 
hood, and  only  those  whose  crocodile  was  swallowed  by  a  tiger  that  died  of 
drowning  had  a  chance  of  arriving  at  man's  estate  ! 

A.  POWELL. 

Bombay,  March  1908. 
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No.  XXXII.— A  BRANCHING  DATE  PALM  (PHCENIX  SYLVESTRIS)- 

I  send  a  photograph  of  a  curious  date  palm  tree  (Phanix  sylvestris).  This 
tree  was  growing  at  a  village  named  Amas  in  the  Gaya  district,  but  a  couple  of 
years  ago  during  a  severe  hail-storm  the  top  was  wrenched  off  just  below  where 
the  branches  start.  The  tree  had  14  heads  or  rather  branches,  each  with  a 
separate  crown  of  leaves  and  each  of  the  branches  had  been  tapped  for  the 
juice. 
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The  story  is  that  at  one  time  it  was  a  single  tree  but  was  struck  by  lightning 
and  split,  and  from  the  base  of  the  split  these  branches  started.  The  split  is 
plainly  seen  in  the  photograph. 

Gulzarbagh,  E.I.Ry.,  2Uh  August  1907.  F.  FIELD. 


No.  XXXIII— DATES  AND  DATE-MARKS. 

Two  of  the  chief  features  of  Baghdad  are  the  date  palm  and  the  local  boils 
which  are  known  as  "  date -marks."  Why  this  name  should  be  given  to  them  is 
not  easy  to  understand  ;  many  explanations  are  offered,  but  none  seem  satisfac- 
tory. Some  say  that  they  come  from  eating  dates,  but  this  is  certainly  untrue. 
Others  maintain  that  they  are  so  called  because  they  afflict  people  in  date-bear- 
ing countries,  but  this  explanation  does  not  hold  good  either,  for  Basra  is  far 
more  the  region  of  date  palms  than  Baghdad,  and  yet  is  free  from  the  plague 
of  boils.  Another  theory  is  that  they  are  called  date-marks,  because  they  almost 
always  begin  during  the  season  of  the  ripening  of  the  dates,  and  yet  another 
that  the  name  comes  from  the  shape  of  the  scar  left,  which  is  generally  a  long 
oval,  not  unlike  the  shape  of  the  fruit.  Some  people  boldly  casting  aside  any 
connection  between  the  boils  and  dates,  lay  the  blame  on  the  unprotesting  mos- 
quito, an  animal  which  has  become  as  necessary  to  the  medical  profession  as 
the  cat  to  the  landlady. 

Be  the  cause  what  it  may,  the  effect  is  equally  disagreeable.  Scarcely  any 
resident  of  Baghdad,  either  European  or  native,  escapes  from  these  boils,  which 
in  severe  cases  may  cause  the  loss  of  the  sight  of  an  eye  or  carry  off  a  bit 
of  the  nose  or  lip.  This  is  fortunately  rare,  but  there  is  quite  a  probability 
of  disfigurement  for  life,  resulting  from  frightful  scars  on  the  face.  Indeed  so 
real  is  the  danger,  that  it  has  been  suggested  that  if  the  Government  of  India 
is  anxious  to  create  a  new  decoration,  it  cannot  do  better  than  recognise  the 
valour  of  its  subjects  who  have  been  "  sent  to  the  front  "  in  these  parts,  and 
issue  a  Baghdad  medal  with  a  clasp  or  bar  for  every  boil,  ladies  not  to  be 
debarred  in  any  sense  of  the  word  ?  Rude  questions  to  a  lady  thus  decorated  as 
to  how  many  clasps  she  was  embraced  by  might  be  disregarded. 

Job,  who  is  supposed  to  have  been  a  native  of  Mesopotamia,  was  probably 
the  most  eminent  sufferer  from  Baghdad  boils,  the  germs  of  which  were 
no  doubt  then  lurking  in  some  obscure  village,  as  they  will  continue  to  do 
when  Baghdad  has  gone  the  way  of  Babylon  and  other  buried  cities  of  the 
plain. 

The  Baghdad  boil  or  date-mark  follows  the  rule  of  slow  growth  and  long  life. 
It  lasts  a  whole  year,  beginning  in  July  or  August  as  a  small  pimple,  which 
grows  very  slowly  for  several  months,  and  then  becomes  tender  and  swollen, 
continues  as  an  open  sore  for  some  months  more,  and  slowly  dries  up.  Consi- 
dering the  virulence  of  the  sore,  it  is  remarkably  little  painful,  unless  it  hap- 
pens to  come  on  a  joint  or  a  part  much  exposed  to  knocks.  Children  are  the 
greatest  sufferers,  and  are  always  attacked  on  the  face  ;  indeed  it  is  rare  to  see  a 
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Baghdadi  without  one  or  more  enormous  scars  on  his  face,  probably  dating 
from  his  infancy.  European  adults  are  often  fortunate  enough  to  have  the 
boils  on  their  arms  or  other  comparatively  inconspicuous  place.  These  pests 
may  appear  in  any  number,  from  a  single  one  to  several  dozen,  and  an 
English  lady  is  said  to  have  had  no  less  than  67.  Medical  skill  as  to  their 
treatment  is  strictly  negative,  and  it  seems  to  be  established  that  any  sort  of 
remedy  only  aggravates  the  disease,  which  must  run  its  course  like  measles  or 
small-pox.  With  the  exception  of  one  class  of  men,  almost  everybody  falls  a 
victim  sooner  on  later,  and  the  two  or  three  in  every  hundred  who  are  lucky 
enough  to  escape  are  as  much  puffed  up  as  the  people  who  are  proof  against 
sea-sickness  ;  they  are  apt  to  talk  of  the  necessity  for  frequent  ablutions  and  to 
plume  themselves  on  their  superior  cleanliness  ?  That  there  is  some  connection 
between  the  absence  of  Baghdad  boils  and  water  seems  clear  from  the  exception 
above  referred  to,  namely,  the  men  employed  in  the  river  steamers,  who  spend  a 
large  proportion  of  their  lives  in  going  up  and  down  the  Tigris,  though  while 
the  ship  is  in  port  they  are  as  much  on  shore  as  anybody  else. 

To  turn  to  the  pleasanter  subject  of  date  palms.  These  play  as  important  a 
part  in  Mesopotamia  as  the  banana  in  Central  Africa,  and  the  cocoanut  palm  in 
some  parts  of  India.  The  Mahomedans  are  very  proud  of  the  date  palm  tree, 
and  say  that  it  refuses  to  grow  well  in  any  country  which  is  not  consecrated  to 
Islam.  There  are  many  varieties,  all  exactly  alike  in  appeaiance,  but  differing 
in  the  fruit.  In  Baghdad  there  are  40  or  50  well-known  kinds  of  dates,  some 
of  them  bearing  romantic  names,  such  as  "  lady's  fingers,"  and  "  pretty 
maiden's  eyes."  In  the  Basra  district  there  are  even  more  varieties,  as  well  as 
a  vastly  greater  number  of  trees.  The  palms  between  Fao  at  the  mouth  of  the 
river  and  Gurna  and  at  the  junction  of  the  Tigris  and  Euphrates  are  numbered 
in  millions,  and  each  brings  in  an  average  income  of  three  or  four  rupees  a 
year. 

The  Arabs  say  there  is  a  separate  use  of  some  product  of  the  date  tree  for 
every  day  of  the  year.  I  do  not  propose  to  enumerate  so  many,  but  some  of  the 
chief  uses  are  as  follows.  Dates  form  a  staple  part  of  the  food  of  the  poor  at 
all  seasons,  and  the  choicer  kinds  are  much  appreciated  by  the  rich  as  dessert. 
The  alcohol  drink  made  from  dates  and  called  arrack  is,  of  course,  well  known. 
The  refuse  and  damaged  dates  make  a  particularly  good  food  for  animals,  and 
the  stones  are  ground  into  meal  and  given  to  cattle.  The  leaves  are  used  in 
many  different  ways,  and  make  brushes,  fans,  matting,  huts,  etc. ;  the  hollow 
trunks  are  used  as  water  channels  and  palisades,  and  also  for  building, 
though  any  other  wood  would  be  better  for  this  purpose  ;  the  fibre  is  made 
into  rope. 

The  appearance  of  a  country  covered  with  date  palms  is  painfully  monoto- 
nous, although  at  first  the  observer  is  struck  with  the  gracefulness  of  their  forms. 
The  colour  of  the  foliage  is  ugly,  a  dull  greyish  green,  which  even  in  the  spring 
does  not  take  on  a  brighter  tinge  ;  as  the  season  advances,  dead  and  dying 
leaves  hang  down  against  the  trunks,  giving  the  trees  a  quite  disorderly 
23 
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appearance  until  once  a  year  they  are  cleared  away.  To  look  their  best,  date 
trees  should  be  seen  by  moonlight,  or  with  a  back-ground  of  red  sunset  glow  : 
they  then  become  poetical  and  romantic,  and  imbued  with  the  mysterious  charm 
of  the  East. 

There  is  a  mutual  dependence  between  the  date  palm  and  the  human  race, 
and  to  ensure  a  good  crop  of  fruit  a  considerable  amount  of  labour  is  needed, 
which  the  Arabs,  lazy  .as  they  are,  cannot  make  over  to  the  women.  When  the 
plants  are  young  they  want  plentiful  watering  and  manuring,  and  wrapping  up  in 
winter  to  protect  them  from  the  frost.  The  trees  are  of  opposite  sexes,  and 
every  spring  the  flowers  of  the  females  have  to  be  artificially  pollinated  :  this  is 
done  by  cutting  off  a  branch  of  the  male  flower  and  carefully  shaking  it  over  the 
females.  At  this  time  the  insignificant  white  flowers  which  have  just  burst 
from  their  sheaths  are  scarcely  seen  from  below  as  they  stand  straight  up  in 
spiky  clusters :  about  June  men  climb  the  trees  and  disentangle  the  bunches 
from  the  leaves,  bending  them  till  they  hang  down  quite  clear.  The  dates  now 
look  like  small  green  beads,  strung  at  wide  intervals  on  green  stalks.  As  they 
grow  larger  they  change  in  colour,  the  stalks  turning  yellow  first  until  in 
August  they  hang  in  immense  bunches  of  vivid  gold,  about  six  or  eight  on 
every  tree.  Picking  is  no  light  work,  and  continues  through  most  of  August  and 
September.  The  Arab  climbs  the  tree  very  cleverly  by  means  of  a  sling  passed 
round  the  trunk  and  behind  his  back.  He  presses  his  feet  against  the  tree 
leaning  his  body  outwards,  and  almost  walks  up  the  trunk,  jerking  the  sling  up 
a  few  inches  at  a  time.  The  extreme  roughness  of  the  bark  prevents  the  rope 
from  slipping,  and  dangerous  as  the  operation  looks,  it  is  really  quite  safe. 
When  the  man  gets  to  the  top  he  sits  comfortably  on  the  sling,  and  picks  the 
dates  that  have  turned  brown,  first  filling  a  round  tray-like  basket  that  he  has 
carried  up  on  his  back,  and  putting  any  that  are  over  into  his  capacious  shirt 
front.  As  the  dates  ripen  gradually  this  process  has  to  be  repeated  often,  until 
the  bunches  dwindle  and  finally  disappear.  With  the  commoner  kinds  of  dates 
so  much  trouble  is  not  taken  :  the  bunches  are  cut  off  directly  they  begin  to 
turn  brown,  and  are  hung  up  in  the  shade  for  the  later  dates  to  ripen.  The 
final  operation  for  which  human  aid  is  called  in  is  the  cutting  off  of  the  dead 
leaves,  which  takes  place  at  the  end  of  the  cold  weather. 

Believing  as  they  do  that  the  palm  tree  is  under  the  special  protection  of 
Providence,  the  Baghdadis  consider  that  the  still  breathless  heat  of  the  end  of 
August  is  expressly  intended  for  the  benefit  of  the  fruit.  Some  years  ago  a 
Wali  of  Baghdad  was  complaining  of  the  heat,  and  received  the  usual  resigned 
answer,  "God  sends  this  weather  to  ripen  the  dates."  "Is  that  the  reason  ?" 
replied  the  Wali,  "  then  cut  all  the  date  trees  down  ! " 

Date  trees  can  be  propagated  by  means  of  seed  and  off-shoots,  but  the  former 
is  an  unsatisfactory  method  ;  as  the  sexes  are  likely  to  be  equal  in  trees  raised 
from  seeds,  and  cannot  be  determined  for  six  or  seven  years,  when  the  flowers 
begin  to  form.  As  the  male  trees  bear  no  fruit  and  two  or  three  are  quite 
enough  for  a  hundred  females,  this  causes  waste  of  time,  ground  and  trouble 
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consequently  the  method  of  propagating  in  general  use  is  to  cut  off  and  replant 
the  offshoots  which  form  round  the  base  of  the  tree  from  its  sixth  to  its 
sixteenth  year.  By  this  means  there  is  no  doubt  as  to  sex,  for  the  females 
produce  female  suckers  and  the  males  produce  males.  Date  trees  live  more  than 
a  hundred  years  and  bear  fruit  steadily  for  all  but  the  first  few  years  of  that 
period,  the  climatic  conditions  of  the  country  of  then-  growth  being  so  invariable 
that  the  crop  hardly  ever  fails.  No  wonder  the  pious  Mahomedan  looks  upon 
the  date  palm  as  the  special  gift  of  Allah  to  the  faithful. 

ZOBEIDE. 
(From  "The  Pioneer,'"  23rd  November  1907.) 


No.  XXXIV.— PLANTS  USED  IN  PAPER-MAKING. 

The  paper  of  the  ancient  Egyptians  was  made  from  the  stems  of  a  sedge 
(Cyperus  papyrus)  which  grew  on  the  Upper  Nile  and  other  African  rivers. 
Until  about  fifty  years  ago  the  various  kinds  of  modern  paper  used  throughout 
the  world  were  made  from  rags.  The  late  Mr.  T.  Routledge  was,  I  believe,  the 
first  to  try  esparto  grass  as  a  substitute  for  rags.  In  1861  he  obtained  a  few 
tons  of  this  grass  from  Spain,  and  his  success  in  manufacturing  paper  from  it 
led  to  his  taking  out  a  patent  for  his  process.  By  1880  the  annual  consumption 
of  esparto  for  paper-making  alone  in  this  country  was  about  2,000,000  tons,  at 
which  figure  it  has  steadily  kept  since.  Esparto  is  a  perennial  grass  which 
forms  rush-like  tufts  of  narrow,  convolute,  grey-green  leaves  ;  it  is  related  to 
the  marram,  and,  like  it,  grows  on  the  sea  coasts  in  Southern  Spain  and  North- 
ern Africa.  In  the  early  days  of  its  use  for  paper-making  it  fetched  as  much 
as  £12  per  ton  ;  now,  however,  owing  to  the  competition  of  wood  pulp  for  the 
same  purpose,  esparto  realises  only  about  £3.  The  grass  grows  wild,  and  it  takes 
from  ten  to  fifteen  years  to  grow  to  a  full-sized  clump,  from  which  the  leaves 
may  be  pulled,  which  is  done  about  July.  The  best  paper  is  made  from  leaves 
that  are  three  years  old.  It  would  be  worth  while  to  test  marram  for  paper- 
making  ;  its  leaves  are  of  the  same  colour  and  consistency  as  esparto,  and  if  this 
grass  could  be  turned  to  good  commercial  account  the  sand  wastes  of  our 
coasts,  where  this  grass  grows  luxuriantly,  would  then  become  a  considerable 
source  of  profit. 

The  demand  for  paper-making  material  soon  exceeded  the  supply  of  both 
rags  and  esparto.  It  was  then  that  wood  pulp,  long  before  known  to  be 
suitable  for  paper-making,  attracted  the  attention  of  manufacturers.  It  was 
tried  on  a  small  scale  in  1871  and  now  the  quantity  imported  into  the  United 
Kingdom  from  North  America  and  Northern  Europe  is  over  500,000  tons  a  year. 
The  bulk  of  it  is  obtained  from  coniferous  trees,  in  Europe  the  common  spruce 
and  silver  fir,  in  North  America  the  hemlock,  black,  red  and  white  spruce.  In 
addition  to  these,  however,  various  species  of  birch  and  poplar  are  suitable  for 
the  purpose,  and  where  they  are  plentiful  they  are  largely  felled  to  be  made 
into  pulp.     Paper  being  formed  entirely  of  cellulose  it  can  be  made  from  any 
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vegetable  fibre,  and  there  are  probably  a  great  many  other  plants,  both  ligneous 
and  herbaceous,  which  might  be  turned  to  account  by  the  paper-maker.  As 
children  we  were  all  greatly  impressed  by  the  story  of  the  manufacture  of  all 
our  dainty  papers  from  the  rags  collected  by  the  hawkers  and  rag  gatherers. 
Rags  were  waste  refuse.  In  like  manner  much  of  the  produce  of  the  vegetable 
kingdom,  which  at  present  is  treated  as  waste,  will  be  put  to  some  such  useful 
purpose  when  we  are  forced  to  economise. 

•  Wood  pulp  is  made  from  trees  of  any  age,  twenty  years  being  considered  best. 
They  are  felled  usually  in  winter,  cut  into  lengths  of  about  12  feet,  conveyed  to 
a  mill,  where  they  are  ground  into  pulp  by  hydraulic  pressure  against  revolving 
standstone  grinders.  Another  process  is  that  of  reducing  the  logs  to  chips  and 
treating  them  chemically  under  that  pressure.  When  dried  the  pulp  is  worth 
from  £5  to  £9  per  ton. 

The  total  amount  of  paper  used  annually  in.  this  country  is  estimated  at  some- 
thing like  a  million  tons.  This  includes  all  kinds  of  paper,  from  the  coarsest 
brown  to  the  choicest  note.  Germany  has  an  output  of  about  the  same  quan- 
tity, whilst  the  United  States  of  America  turn  out  about  two  million  tons.  The 
total  amount  of  the  world's  paper  production  is  estimated  at  over  five  million 
tons. 

Japanese  paper  is  made  from  the  paper  mulberry  (Broussonetia  papyrifera),  a 
tree  not  unlike  the  common  mulberry.  It  is  largely  grown  for  the  fibre  and 
paper-making  properties  of  its  bark.  What  is  known  as  Chinese  rice  paper  is 
made  from  the  pith  of  the  stem  of  an  Aralia  (Fatsia papyrifera).  In  India  an 
excellent  paper  is  made  from  the  stems  of  several  species  of  Daphne.  This  paper 
is  remarkable  for  its  tough  texture  and  smooth  surface.  The  paper  used  for 
making  bank-notes  in  this  country  is  manufactured  from  best  quality  linen, 
preferably  old  linen,  the  effect  of  wear  and  frequenb  washing  being  favourable 
to  the  quality  of  the  paper  made  from  it. — (Wason  in  "  The  Field  "._) 


No.  XXXV.  -PEAR  IN  ANIMALS. 

In  Vol.  XVII,  page  836,  of  the  Journal,  a  note  appeared  suggesting  an  explan- 
ation of  the  fear  exhibited  by  tigers. 

I  have  just  come  across  an  article  in  the  February  issue  of  Pearson's  Magazine 
which  bears  on  the  subject  and  as  it  quotes  the  words  of  an  authority,  which 
more  or  less  supports  the  theory  advanced,  I  may  be  excused  if  I  requote  part 
of  them  here. 

The  quotation  is  from  Major  Hamilton,  Warden  of  the  Transvaal  Govern- 
ment Game  Reserves,  who  says  : — 

"  As  regards  your  question  as  to  what  I  know  of  signs  of  fear  in  wild  animals, 
I  am  afraid  that  you,  or  at  least  the  public  generally,  will  think  me  guilty  of 
a  gross  heresy  when  I  say  that  the  impression  borne  in  upon  me  as  the  result 
of  a  good  many  years  of  close  study  of  wild  animals  and  their  ways,  under 
circumstances  of  a  rather  unique  character,  is  that  wild  animals  have  really 
no  instinctive  inborn  fear  of  man  as  such  as  is  generally  believed. 
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•'  It  would  rather  appear  that  the  apprehension  shown  by  them  at  sight  or 
scent  of  man  is  grafted  upon  them  when  young  by  the  examples  of  their 
elders,  as  well  as  by  personal  experience. 

"  Undoubtedly  one  of  the  most  striking  ingrained  traits  in  all  animals,  without 
exception,  is  the  fear  of  the  unknown,  and  any  living  object  not  seen  before  is 
a  source  at  once  of  suspicion  and  of  curiosity  :  if  the  gratification  of  the  latter 
feeling  gives  ground  for  confirmation  of  the  former,  from  that  day  the  animal 
will  do  his  best  to  avoid  objects  of  similar  appearance  and  odour,  while  if  he 
discovers  a  spirit  of  aggresssion  and  a  tendency  to  pursue  and  injure  him,  he 
will  soon  become  exceedingly  frightened  of  what  at  first  merely  aroused  passing 
surprise  and  alarm." 

One  has  the  phrase  "natural  fear  of  man"  thrown  at  one  as  if  that  explained 
everything.  It  has  always  seemed  unsatisfactory  to  me,  and  indeed  untenable 
in  the  face  of  many  known  facts,  such  the  case  of  the  birds  on  the  Galapagos 
Islands,  which  on  the  first  appearance  of  man  were  so  fearless  as  to  allow 
themselves  to  be  caught  by  hand. 

C.  E.  C.  FISCHER. 

London,  16th  February  1908. 
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PROCEEDINGS 


OF  THE  MEETING  HELD  ON  14th  MAY  1908 
A  meeting  of  the  members  of  the  Bombay  Natural  History  Society  took  place 
at  the  Society's  Rooms  on  the  14th  May  1908,  Mr.  K.  R.  Kama  presiding. 

NEW  MEMBERS. 

The  election  of  the  following  12  new  members  since  the  last  meeting  was 
•Inly  announced  : — 

Mr  Leonard  J.  W.  Robinson,  R.  H.  A.  (Meerut)  ;  Mr.  A.  H.  Napier.  I.  M.  S. 
(Rawalpindi)  ;  Mr.  N.  M.  Jenkins,  R.  G.  A.  (Karachi)  ;  Mr.  D.  Quinlan,  C.  V.  D. 
(Calcutta)  ;  Mr.  H.  P.  Ball  (Ajrner)  ;  Mr.  A.  F.  Brooke,  R.  F.  A.  (Meerut)  ; 
Mr.  C.  de  M.  Wellborne  (Poona)  ;  Mr.  W.  P.  Pechey  (Bombay)  ;  Capt.  E.  S. 
G-illett,  A.  V.  C.  (Ahmednagar)  ;  The  Conservator  of  Forests,  Berar  Circle 
(Amraoti)  ;  The  Mess  Secretary,  87th  Punjabis  (Jhansi)  ;  and  Mr.  J.  Donald 
I.  F.  S.  (Chanda,C.  P.). 

CONTRIBUTIONS  TO  THE  MUSEUM. 

The  Honorary  Secretary,  Mr.  W.  S.  Millard,  acknowledged  the  following 
contributions  since  the  last  meeting  :  — 


Contribution. 

Locality. 

Contributor. 

1  Head  of  Swamp  deer  {Cervus  duvauceli). 

North         Kamrup, 
Assam. 

Mrs.  F.  E.  Jackson. 

1 1   Mammal  skins  : — 

Trustees  of  the   Bri- 

Large Indian  Squirrel  (Itatvfa  indica) 

tish  Museum. 

Orange-btllied      Himalayan      Squirrel 

(Zetis  lokriah). 

Black-backed  Squirrel  (Sciurus  atrodor- 

salis). 

Golden  backed  Squirrel  (Sciurv.s  cani- 

ceps). 

Scinrus  prevostii. 

Crab-eating  Mungoose  (Mnngos  urva). 

Large  Indian  Civet  (  Viverra  zibitha). 

Small  Indian  Civet  (  Viccricuta  maiac- 

ce'<sis). 

Himalayan    Palm     Civet    (Paradoxus 

9ray^ 

Red  Cat-bear  (^E'turiis  fulgeus) 

Musk  deer  (Moschus  ■mcsehivs). 

1   Skin  of  Wild  Dog  ^Cyon  duhhane/tsis). 

Berars,  C.  P. 

Khan      Bahadur 
Nawab    Mahomed 

10  Mammal  skins  :— 

Salamula  Khan. 

4  Indian  Porcupine  (Hystrix  leuoura).... 

Hoshangabad,  C.  P. 

A.  A.  Dunbar  Bran- 

3  Common  Indian  Hares  (Lepus  ruficau- 

der. 

duus). 

1  Common  Langur  (Semnopithecus  entel- 
lu-<). 

2  Stiiped  Hyaenas  (Hywna  striata). 

2  Jungle  Cats  (Fein  ehaus). 

A.  number  of  small   Mammal   skins,  includ- 

Quefcta District     ... 

Baluchistan  Natural 

ing  12  Afghan    GerbiUes   (Menones  ery- 

History  Society. 

throura),  2  Mole  Eats  (Nesohia  huttoni). 

1  Afghan    Mouse  Hare  (Lagomys  rufes- 

cens). 
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Contribution. 


Contributor. 


1  Little  grey  Hamster  (Cricetus phoeus) .. 

1  Barn  Owl  ^Strix  flammtw)       

1  do.  do.  ... 

10  Quails  :  Common  Grey  Quail  (Coturvix 
communis)',  Rain  Quail  (Coturnix  coro- 
mandelica~). 

1  Painted  P&Ttr\dg(i(Franci'li)ivs  pictvf) and 
1  Red  Wattled  Lapwing  QSarcogramm-us 
indicus). 

5  Bird?,  including  2   OhiffcViafls  (PJiyllcs 
oopus    testis),  1  Brood's  Willow  Warbler 
QPhylloscopus    subviridis),    1     Hodgson's 
Pipit  (Antlms    rosaceus),  1  Pale   Harrier 
(Circus  macrurvs.) 

2  Ternminck's  homed  Pheasants  (2'ragopan 
temminchi). 

1  Yellow-throated  Bulbul  (Pycnonotus 
xantholcemnsj, 

10  Birds,  including  2  Common  Rose 
Finches  (Carpodnc-us  erythriws'),  White- 
eved  Buzzard  Eagle  (Buf  aster  tcesa),  etc. 

2  White-winged  Wood  Ducks  (Asarcornits 
scutul  itus). 

20  Snakes,  including  the  following: — 2'rnpi- 
donntus  Ithastensis,  Hoplocvrcu*   ceyl»ni 
cus,  Dendrophis  catt,<iohma*v.s. 

22  Snakes  including   Coluber   oxycephaly*, 
Coluber  prasinus,  Simotes  violaceus,  Rhab 
dops  bicolor,   Lycudun  fnsci-atut,    Ambly 
cephalu*  audersoui,  A  niblycephalus  monti 
cola,  Call o phis  maculiapg. 

1  SnaKe  {Ancistrodon  hypnale")        , 

1  Snake  Lycodon  aulicvs,  with  lizard's 
legs  protrudiog  through  stomach. 

2  Lizards  Mabuia  septemtceniara  and  Gym- 
nt'dactylu.t  scaber. 

2  Lizards   Hcmidactylus  sp.  and  Lygosoma 

albopunctatum. 

1  Shark 

1  Skate,  juv 

A  number  of  Marine  fish  and  invertebrates 
Specimens    of  wood  bored   by  Teredo   and 

Pholas. 
A   smail   collection   of  Hemiptdra,  Diptera 

Orthoptera  and  Col^optera. 

1  Butterfly  {Parhesti»a  mono)  

A  collection  of  plants  ... 


Bandra 

East  Khandesh 

Thana 

Andheri 

Kohat 


Sadon,  Upper  Bur- 
ma. 

Hor&ely  Konda,  Ma- 
dras Presidency 

Andheri  and 
District. 

Mytikyina,      Upper 

Burma, 
Burma,  &c. 


Burma,  &c. 


Dharwar     

Etah  

Bushire,        Persian 

Gulf. 
Dibrugarh,  Assa  ;  ... 

Bombay  market     . 

Karachi      

Do 

New  Docks,Bombay 

Port  Trusty 
Nasik  and  Karachi 

Naitwar      

Somali  coast 


Mr.  0.  Stettin. 

Mr.  J.  E.  C.  Jukes, 

I   C    S 
Mr.'w'.  S.  Millard. 


Mr.  W.   F.  Ruther- 
ford. 

Mr  C.  H.  S.  White- 
head. 


Capt.  C.  Elliot. 
Mr.  P.  Roscoe  Allen . 
Mr.  N.  B.  Kinnear 

Mr  A.  C.  Bateman-. 

Major  F.  Wall, 
I.MS.,     C.M.Z.S. 

Major  t  F.  Wall, 
I.M.S.  and  Vet. 
Maj.  G.H.Evans. 


Mrr  H.  M.  Dwane. 
Mr.  W.  P.    Cotton, 

I.  C.  S. 
Major    P.   Z.    Cox  , 

C.I.E.,  F.Z.S. 
Waj.F.  Wall,  l.M.S.  , 

C.M.Z.S. 
Mr.  T.  W.  Curie. 
Mr.  L.  Brachi. 
Mr.  E.  C.mber. 
Mr.  L.  H.  Savile. 

Mr.  E.  Comber. 

Col.  T.  Jermyn. 
Miss  S.  Svvayne. 


ALTERATIONS  TO  RULES. 

Sundry  small  alterations  to  the  rules  which  were  proposed  by  the  Committee 
were  accepted  and  agreed  to. 

INDIAN  DUCKS  AND  THEIR  ALLIES. 

The  Secretary  mentioned  that  this  book  was  expected  to  be  published  in 
England  about  the  end  of  this  month  or  early  in  June  ;  so  that  subscribers 
would  get  their  copies,  he  hoped,  soon  after  that  date. 
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PAPERS  READ. 

The  following  papers  were  then  read  : — 

1.  On  the  Ferns  of  the  Bombay  Presidency,  by  Rev.  E.  Blatter,  S.  J. 

2.  A  branching  Date  Palm  (Phoenix  sylvestris)  by  F.  Field. 

3.  Occurrence  of  the  Crested  Teal  (Eunettafalcata)  by  L.  C.  Glascock. 

4.  Note  on  the  Common  Indian  Crocodile    (Crocodilus  palustris)   by    P.    E. 
Burn. 

5.  Abnormal  tail  in  a  lizard  (Hemidactylus  gleadovii)  by  G.  A.   1).   Stuart 
I.C.S. 

0.     Severe  effects  from  the  sting  of    Vespa   orientalis  by    Capt.   MacWatters, 
M.B.,  I.M.S. 
A  vote  of  thanks  to  the  authors  of  the  papers  terminated  the  meeting. 


BALUCHISTAN  NATURAL  HISTORY  SOCIETY. 


PROCEEDINGS  OF  A  MEETING  OF  THE  MEMBERS  HELD 
IN  THE  QUETTA  MUSEUM  AND  LIBRARY  BUILDING 
ON  THURSDAY,  THE  28th  NOVEMBER  1907. 


Read  letter,  dated  the  13th  November  1907,  from  Major  F.  Wall,  Dibru- 
garh,  Assam,  advising  return  of  four  snakes  forwarded  to  him  by  Sir  Henry 
McMahon  for  identification,  and  classifying  them  as — 

1.  Vipera  lebetina. 

2.  Zamenis  diadema. 

3.  Zamenis  mucosas  (young). 

4.  Zamenis  florulentus. 

The  Vipera  lebetina  or  Euphrates  viper  which  had  beeu  found  at  Ziarat 
was  then  exhibited  by  Sir  Henry  McMahon,  who  remarked  that  it  was  a  com- 
mon snake  in  the  hills  round  Ziarat,  but  almost  unknown  in  India.  It  was 
one  of  the  fauna  of  Baluchistan  which  illustrated  how  much  more  closely 
connected  that  fauna  was  with  the  Mediterranean  than  the  Oriental  fauna. 

Resolved  that  the  receipt  of  snakes  be  acknowledged. 

Read  letter,  dated  the  17th  October  1907,  from  Colonel  C.  Swinhoe,  London, 
advising  the  return,  duly  indentified,  of  specimens  of  Baluchistan  butterflies 
forwarded  to  him  by  Sir  Henry  McMahon,  and  intimating  that  one  of  them 
which  had  bean  classed  by  himself,  Colonel  Bingham  and  Heron,  as  a  new 
species  belonging  to  quite  a  new  genus,  had  been  named  "  Lyela  McMahoni  " 
after  Sir  Henry. 

The  Honorary  Secretary  also  exhibited  the  butterflies  in  question. 

Resolved  that  the  thanks  of  the  Society  be  communicated  to  Colonel 
Swinhoe  for  the  trouble  taken  by  him,  and  that  the  Museum  Committee  be 
asked  (a)  to  send  Colonel  Swinhoe  a  further  lot  of  butterflies,  and  (&)  to  apply 
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to  the  Hon'ble  the  Agent  to  the  Governor-General  officially  for  2  copies  of 
Dr.  Moore's  work  entitled  "  Lepidoptera  Indica." 

Read  list  of  donations  made  to  the  Museum  since  the  last  meeting,  Sir 
Henry  remarking  that  the  Smew  included  therein  formed  one  of  a  large  flock 
seen  by  his  party  on  the  Khushdil  Khan  Band. 

Resolved  that  the  list  be  recorded. 

Sir  Henry  then  exhibited  a  new  pair  of  Markhor  horns  obtained  on  Takatu. 
and  remarked  that  it  appeared  to  be  a  cross  between  a  Markhor  and  a  domestic 
goat. 

Major  G-oodwin,  however,  thought  otherwise,  and  pointed  out  that  the  horns 
of  domestic  goats  twisted  inwardly,  while  those  of  the  Markhor  exhibited  the 
opposite  turn.  He  also  exhibited  a  drawing  of  the  horns  of  both  Markhor 
and  goat  in  support  of  his  statement,  which  would  tend  to  set  at  rest  the  point 
in  doubt. 

Major  Goodwin  further  exhibited  two  pairs  of  Markhor  horns  which  had 
been  found  by  him  interlocked  on  Zarghun  ;  also  a  photo  of  these  horns  taken 
by  him  at  the  time  on  the  spot. 

The  animals,  to  whom  they  had  belonged,  had  evidently  got  their  horns 
interlocked  while  fighting,  and  had  thus  starved  to  death.  The  interesting 
point  about  these  two  pairs  was  the  fact  that  each  pair  differed  greatly  in 
curve  showing  how  the  shape  of  Markhor  horns  varied  even  on  the  same  hill. 

Another  pair  of  horns  obtained  on  Takatu  was  exhibited  by  Sir  Henry 
McMahon,  who  drew  attention  to  the  fact  that  it  was  of  the  Pir  Panjal  variety 
and  not  the  Suleman  variety. 

PROCEEDINGS  OF  A  MEETING  HELD  ON  THURSDAY,  THE 

26th  MARCH  1908. 

The  Honorary  Secretary  placed  before  the  meeting  sixteen  volumes  of  the 
Journal  of  the  Bombay  Natural  History  Society,  which  had.  been  kindly  pre- 
sented by  that  Society  to  the  Baluchistan  Natural  History  Society.  He  also 
reported  that  he  had  acknowledged  the  receipt  of  the  books,  and  had  thanked 
the  Bombay  Natural  History  Society  for  their  valuable  gift. 

The  Honorary  Secretary  then  placed  before  the  meeting  a  long  list  of  the 
Zoological  specimens  donated  to  the  Quetta  Museum  since  the  last  meeting,  and 
reminded  the  members  that  April  would  afford  them  a  good  opportunity  of 
securing  specimens  of  birds  not  hitherto  reported  from  Baluchistan,  as  many 
non-resident  birds  would  then  pass  through  the  country  on  migration. 
24 
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A  POPULAR  TREATISE  ON  THE  COMMON  INDIAN 

SNAKES. 

Illustrated  by  Coloured  Plates  and  Diagrams. 

by 

Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

Part    VIII  with  Plate    VIII  and  Diagram  1. 

(Continued  from  page  554  of  this  Volume.) 

The  genus  Bungarus  as  considered  by  Professor  Boulenger  in  his 
Catalogue*  includes  but  six  species.  Since  the  publication  of  this 
work  he  has  added  another  to  the  list  entitled  sindanus,  and  I  have 
added  one  to  which  I  attached  my  own  name. 

I  have  for  a  long  time  tacitly  dissented  from  Mr.  Boulenger's  views 
with  re  sard  to  the  forms  he  describes  under  the  name  candidus, 
believing  that  under  that  title  at  least  three  well  marked  species 
are  included.  To  two  of  these  he  has  conceded  the  minor  rank  of 
"  variety  "  under  the  names  cceruleus  and  mvlticbictvs.  Another 
very  distinct  form  is  that  to  which  Evans  and  I  applied  the  name 
magnimaculatv sf  and  recorded  as  a  variety  of  cccrxdeus. 

Now  all  of  these  forms  are  very  distinctive  in  colour  and  markings, 
are  not  connected  by  intermediate  forms,  inhabit  very  definite  geogra- 
phical areas,  and  show  differences  in  lepidosis,  so  that  1  feel  there  is 
every   justification  for   each  being    recognised    as  a  distinct'  species. 

My  recent  collections  in  Assam  and  Darjeeling  have  further 
revealed  to  me  the  occurrence  of  two  distinct  kinds  of  black  krait 
which  hitherto  have  been  included  under  the  title  lividus. 

*  Snakes  in  the  British  Museum,   1893  to  1896. 
+  Journal,  Bombay  Natural   History  Society,  Vol.  XIII.,  p.  611. 
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The  total  number  of  recognisable  species  now  amounting  to  twelve, 
I  think  a  brief  review  of  the  different  forms  is  called  for  before  dis- 
cussing the  common  Indian  form  ccervleus  with  which  ihis  paper 
deals. 

The  easiest  way  to  approach  the  subject  is  I  feel  by  appending  a 
table  indicating  at  a  glance  the  main  points  made  use  of  in  differen- 
tiation. 

The  key  which  follows  is  added  to  still  further  simplify  the  process 
of  identification. 

Some  brief  remarks  on  each  of  the  species  follow. 
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N.  C^char. 

The  BraMnaputra 
Basin  S  uth  of 
the  Himalayas. 
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Ganges  Basin. 
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KEY  TO  THE  KRAITS  (Bungarus). 

SCALES  IN  13  ROWS  IN  MIDBODY flaviceps. 

SCALES  IN  15  ROWS  IN  MIDBODY. 

A.  Shields  at  tip  of  tail  divided bungaroides. 

B.  Shields  at  tip  of  tail  entire. 

(a)  Vertebrals  narrow,  longer  than    broad,  not  as  broad 

as  last  row  in  midbody lividus. 

(b)  Vertebrals  as  broad  or  broader  than  long  in  midbody. 

(a1)  2nd  supralabial  as  broad  as  1st  and  3rd  ccvruleus. 

(b1)  2nd   supralabial  decidedly    narrower  than  3rd 

and  often  than  1st  also. 

(a2)  Belly  banded   with  black.    Subcaudals  23 

to  40. 

(a3)  Tail    tapering    to    a    point.     Banded 

with  black  and  white.     Peculiar  to 

Ceylon ceylonicus. 

(b3)  Tail    blunt     and    fingerlike    at    end. 

Banded  with  yellow  and  black   ..    fasciatus. 

(ba)  Belly  not  banded.     Subcaudals  40  to  57. 
(a3)  11   to   14   streaked    white    barids   on 

body,  2  to  3  on  tail    magnimaculatus. 

(b3)  20  to  25  pure   white  bands  on  body, 

7  to  9  on  tail candidus. 

(c3)  31  to  45  pure  white  bands  on  body, 

11  to  13  on  tail  multicinctus. 

(d3)  No  bands.     Back  quite  black      niger. 

SCALES  IN  17  OR  19  ROWS  IN  MIDBODY. 

A.  Vertebrals  longer  than  broad  in  midbody.     Ventrals  218 

to  237.     Peculiar  to  Sind sindanus. 

B.  Vertebrals  broader  than  long  in  midbody.     Ventrals  192 

to  207.     Peculiar  to  the  Basin  of  the  Ganges  walli. 

Flaviceps  (Reinhardt). — This  is  the  only  one  of  the  group  with  13 
scale  rows.  It  is  really  a  Malayan  snake  extending  into  our  Territory 
only  in  Tenasserim,  which  is  a  part  of  the  Malayan  Sub-region. 

Bungaroides  (Cantor). — This  shares  with  flaviceps  and  sindanus, 
the  peculiarity  of  having  some  of  the  terminal  subcaudals  divided. 
It  differs  from  both  in  having  15  scale  rows.  It  is  a  rare  snake 
known  only  from  the  Eastern  Himalayas  in  the  vicinity  of  Darjee- 
lino-  the  Khasi  Hills  in  Assam  and  North  Cachar.* 

*  Annandale,  Jourl.  As.  Soc,  Bengal,  Vol.  LXXllI.,.p.  210. 
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Lividus  (Cantor). — This  is  peculiar  in  having  the  vertebrate  but 
slightly  enlarged.  They  are  narrower  than  the  last  costal  row,  and 
longer  than  broad  in  the  middle  of  the  body.  This  peculiarity  it 
shares  with  sindanus  alone,  but  differs  from  that  species  in  the 
scale  rows  being  15.  It  is  quite  black  dorsally,  not  banded  ventrally, 
and  in  these  particulars  like  niger  differing  in  the  narrow  vertebrals 
and  in  having  fewer  ventrals  and  subcaudals.  There  are  four 
specimens  in  the  British  Museum  which  I  have  examined.  Three 
are  from  Assam  and  one  from  India,  precise  locality  not  on  record. 
I  have  lately  received  one  from  the  Jalpaiguri  District,  two  from 
Tindharia  and  one  from  near  Tezpur,  Assam,  and  examined  another  in 
the  Museum  of  St.  Joseph's  College,  Darjeeling,  precise  locality  not 
known.  The  specimen  from  Saidpur  recorded  by  Sclater*  is  probably 
of  this  species.  All  the  localities  from  which  it  has  been  recorded  are 
within  the  Basin  of  the  Brahmaputra  Eiver. 

Cceruleus  (Schneider). — This  is  dealt  with  in  the  paper  which  follows, 
Ceylonkus  (Gnnther). — This  snake  has  alternate    black   and  white 
bands  which  encircle  the  body  and  is  peculiar  to  Ceylon. 

Fasciatus  (Schneider). — A  very  well  marked  form  with  black  and 
yellow  bands  which  completely  encircle  the  body.  The  tail  is 
peculiar  in  being  blunt  and  fingerlike,  and  the  back  is  ridged  in  a 
manner  not  seen  in  any  other  krait.  It  extends  from  South  China  and 
the  Malay  Sub-region  through  Tenasserim,  to  the  Irrawaddy-Salween 
Basins,  thence  to  the  Brahmaputra  Basin  and  the  Eastern  part  of  the 
Ganges  Basin.  (I  have  lately  seen  a  skin  from  Bettiah,  N.-W.  Behar.) 
It  is  also  common  in  a  restricted  area  of  the  north-eastern  part  of 
Peninsula  India,  corresponding  roughly  to  the  Mahanadi  Basin.f 

*  J.  A.  S.,  Bengal,  LX.,  p.  246. 

t  A  single  specimen  iu  the  British  Museum  labelled  Anamallays  and  presented  by  Colonel 
Beddome  is  the  solitary  record  of  this  snake  from  Peninsula  India  outside  the  area  above 
specified.  This  record  I  discredit  for  the  following  reasons.  A  study  of  Boulenger's 
Catalogue  and  Sclater's  list  of  snakes  in  the  Indian  Museum  (Journal  Asiatic  Society  of 
Bengal,  Vol.  LX)  reveal  the  fact  that  no  less  than  seven  other  species  are  recorded  by  Colonel 
Beddome  alone  from  various  parts  of  Southern  India,  all  well-known  inhabitants  of  other 
parts.  These  are  Tropidonotus  himalayanus,  T.  subminiatus,  T.  jxtrallelus,  Lycodonja.ru, 
Simotes  splendidus,  S.  octolineatus,  and  Dendrelaphis  candvlineatus.  That  Colonel  Beddome 
received  snakes  from  the  Himalayas,  Burma  and  Tenasserim,  the  localities  from  which 
these  species  are  otherwise  known,  is  certain,  for  there  are  specimens  in  the  British  Mu- 
seum presented  in  his  name  from  these  areas,  viz.,  Simotes  albocinctm^  S.  violaceus,  S. 
cyciurus,  S.crufntatus,and  JJipsadomorphus  hexagonotus.  It  seems  certain  that  all  of  the 
species  above  alluded  to  including  a  B.  fasciatus  were  received  from  the  localities  just 
enumerated,  and   by  an  oversight  mixed  up  with  Colonel  Beddome's  S.  Indian  collections. 
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Magnimamlatus  (Wall  and  Evans)*.— This  form  was  first  specially 
remarked  upon  by  Evans  and  me  who  proposed  the  above  name  for 
it  as  a  variety  of  cceruleus.  Sclater  had  in  1891  made  allusion 
to  two  specimens  in  the  Indian   Museum  which  I  have  now  examined, 

I  saw  no  specimen  in  the  British  Museum  when  I  examined  the 
kraits  there  some  five  years  ago,  There  are  11  to  14  broad  streaked 
bands  on  the  body  and  2  to  3  on  the  tail.  These  are  white  with 
black  streaks  in  the  length  of  the  snake.  The  black  intervals  are 
rounded  off  near  the  ventrals,  so  do  not  embrace  the  belly.  I  have 
seen  5  specimens. 

It  is  only  known  from  a  limited  area  in  the  Irrawaddy  Basin, 
Meiktila  and  Monywa  (Wall  and  Evans),  Meiktila  (Sclater),  and 
Colonel  G.  H.  Evans  has  written  to  me  that  he  has  met  with  it  in 
Hmawbi,  Mvinoyan,  and  the  Shwebo  District. 

Multicinctus  (Blyth). — This  considered  by  Boulenger  but  a  variety 
of  candidus  differs  by  its  very  distinct  colouration,  and  its  habitat.  It 
has  from  31  to  45  pure  white  bands  over   the  back   on  the  body,  and 

II  to  13  on  the  tail.  The  black  intervals  do  not  surround  the  belly. 
It  appears  to  be  uncommon  in  the  whole  of  the  area  it  inhabits  which 
ranges  from  Southern  China  to  the  Irrawaddy-Salween  Basinsf. 
Within  our  limits  it  is  known  from  Insein  and  Eangoon  (Wall 
and  Evans),  Toungoo  (Boulenger),  and  an  example  in  the  Indian 
Museum  is  from  the  Andamans.  Fig.  4  of  our  Plate  is  from  an  excel- 
lent example.     I  have  examined  10  specimens. 

Candidas  (Linne). — This  is  the  form  originally  described  by  Linne 
from  Java.  It  is  black  with  from  20  to  25  broad  light  bands  on  the 
body,  and  7  to  9  on  the  tail.  These  bands  may  be  pure  white  as 
shown  in  figure  7  of  our  Plate,  or  may  be  more  or  less  subdivided 
by  a  mottling  of  black.  It  is  only  known  from  the  Malay  Penin- 
sula and  Archipelago. 

Niger  (Wall). — This  has  been  confused  until  now  with  lividus, 
from  which  it  differs  in  having  the  vertebral  row  of  scales  broad 
(broader  than  long  in  midbody)  and  a  greater  number  of  ventrals 
and  subcaudals.  It  appears  also  to  grow  to  a  larger  size,  my  largest 
specimen  being  4  feet  and  half  an  inch,    whereas   I  do   not  know   of 

*  Bombay  Natural  History  Journal,  Vol.  XIII.,  p.  611. 

t  I  think  the  locality  of  one  given  as  Purneah  in  the  Indian  Museum,  viz.,  No.  13738   (or 
9  ?),  calls  for  confirmation. 
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a  specimen  of  lividus  exceeding  3  feet  2  inches.  I  have  had  within  the 
last  year  7  specimens  from  Dibrugarh  and  Sadiya  (Assam),  and  more 
recently  eight  from  Tindharia  and  Pashok,  1,000  to  4,500  ft.  (Eastern 
Himalayas).  Sclater  (Journal,  Asiatic  Soc.  of  Bengal,  Vol.  LX., 
p.  246)  under  the  title  lividus  mentions  three  specimens  in  the  Indian 
Museum  from  Sibsagar  and  the  Garo  Hills  (Assam),  and  Saidpur  in 
the  Dinajpore  District.  The  latter  I  could  not  find,  but  the  two  Assam 
specimens  are  niger.     I  have  seen  16  examples. 

Sindanus  (Boulenger). — Until  1897  the  only  specimen  known  had 
been  regarded  by  Professor  Boulenger  as  an  aberrant  ccervleus.  It 
differs  however  in  having  the  costals  in  17  or  19  rows  in  midbody, 
the  vertebral  row  of  scales  longer  than  broad  in  midbody,  and  in 
having  a  larger  number  of  ventrals.  It  is  also  peculiar  to  Sind. 
The  specimen  recorded  by  Annandale  as  such  from  Midnapore*  is  the 
next  species. 

Wali'i  (Wall).. — This  very  distinct  form  agrees  with  the  last  in 
the  possession  of  from  17  to  19  scale  rows  in  midbody  but  differs 
in  having  far  fewer  ventrals,  the  vertebral  row  of  scales  broader 
than  long,  the  subcaudals  entire  throughout,  the  2nd  supralabial 
markedly  narrower  than  the  3rd,  and  usually  than  the  1st  also,  a 
markedly  compressed  body,  and  in  colouration  and  habitat.  There 
are  many  white,  equidistant  arches  across  the  back,  composed 
of  ovate  white  spots  which  have  no  tendency  to  be  arranged  in  pairs. 
The  tail  is  more  or  less  mottled  beneath  especially  towards  the  tip. 
It  is  only  known  from  the  Ganges  Valley.  I  obtained  8  specimens 
in  Fyzabad  and  have  seen  two  more  iu  the  St.  Joseph's  College 
Museum,  Darjeeling,  which  formed  part  of  the  collection  of  the 
late  Dr.  Vincent  Richards  :  the  locality  not  known  but  probably 
Bengal,  also  four  others  in  the  Indian  Museum  from  Purneah  and 
Midnapore. 

The  Common  Krait  (Bungarus  cceruleus).f 

Nomendatvre. — (a)  Scientific. — Bungarus  was  applied  originally  by 
Daudin  in  1803  and  is  derived  from  "  bungarum  pamah,"  a  vernacu- 
lar name  applied  according  to  Russell!  to  the  banded  Krait  (Bungarus 
fasciatus)  in  Bengal. 

*  J.  A.  S.,  Bengal,  1905,  p.  213. 

•j-  My  conception  of  this  as  a  species  is  based  upon  an  examination  of  well  over 
200  specimens. 

%  Ind.  Serp.,  1796,  Vol.  1,  p.  3. 
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The  specific  name  ccerulevs  (Latin,  meaning  blue)  was  given  by 
Schneider*  in  1801  to  this  form.     (Figure  5  of  our  plate.) 

(b)  English. — The  Krait,  or  common  krait,  is  borrowed  from  the 
vernacular  name  for  this  snake  in  certain  parts  of  Northern  India. 

(c)  Vernacular, — The  plethora  of  native  names  shows  that  the 
snake  is  abundant,  and  well  known  everywhere.  Some  names  appear 
very  local.  It  is  probable  there  has  been  confusion  between  this  and 
other  snakes  as  one  must  expect  with  natives  especially. 

Nicholson!  says  it  is  called  "  Anali  "  about  Madras,  a  word,  he  says, 
implies  "  ringed  "  or  "  decorated  "  in  Tamil  and  kindred  languages, 
and  is  somewhat  loosely  applied. 

I  have  known  it  called  "  kattu  viriyan  "  about  Trichinopoly,  the 
Tamil  for  "banded  viper."  Father  Bertrand  also  writes  me  it  is 
known  under  this  name  in  S.  India,  as  also  is  Lycodon  aulicus  ; 
"  viriyan  "  too,  he  remarks,  though  meaning  "  viper,"  is  applied  to 
many  non-poisonous  snakes. 

JerdonJ  says  it  is  the  "  yenna  vyrien  "  of  the  Tamils  :  "  yenna  " 
is  the  Tamil  for  "  oil,"  and  must  refer  to  the  oily  polished  surfaces  of 
the  scales.  I  have  also  known  it  called  "  kutti  pisarshi  "  "bad  devil," 
and  "  panna  viriyan  "  or  "  palmyra  viper  "  in  South  India. 

In  Mysore  Rice§  gives  the  Canarese  name  for  it  as  "godi  nagara" 
which  appears  to  me  very  doubtful  from  the  English  interpretation 
"  wheat  cobra." 

In  Cannanore  it  was  called  "  valla  pamboo  "  which  is  Malayalam 
signifying  "  bangle  snake." 

Colonel  Dawson  tells  me  that  in  Travancore  it  is  known  as  "yettadi 
veeren ':  (Malayalam)  and  "yettadi  virien "  (Tamil),  "yettadi" 
means  "  eight  feet"  and  implies  that  the  snake  is  so  venomous  its 
victim  dies  within  eight  paces  ;  "  veeran  "  and  "  virien  "  he  sug- 
gests may  be  derived  from  the  Tamil  "visham"  "poison." 

RussellH  says  the  Tamils  call  it  "  karu  walalay  "  :  "  karu"  is  the 
Tamil  for  "black,"  and  "walalay"  I  am  told  means  "  polished."  || 
Again  he  says  the  snake   he  figures  on   Plate  XXI  in  his  second 

*  Hist.  Ampta.  II,  p.  2S4.  t  Ind-  Snakes,  pp.  133  and  134. 

X  Jonrl.,  Asia.  Soc,  Bengal,  Vol.  XXII.,  p.  522. 
§  Mysore,  Vol.  I,  p.  188. 
1f  Loc.  cit.,  Vol.  II.,  p.  36. 

||  I  am  indebted  to  Dr.  J.  R.  Henderson  of  Madras  for  many  of  the   translations 
of  vernacular  names  in  nse  in  S.  India. 
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Volume  (clearly  a  krait  though  peculiar  in  colouration)  is  called 
"Seu  walaley."  "Seu"  or  "Sew"  means  "brown."  The  same 
authority*  says  this  snake  is  called  "  gedi  paragoodoo  "  further  north 
about  Vizagapatam.  Mr.  J.  M.  Turing,  Deputy  Commissioner  at 
Vizagapatam,  to  whom  I  lately  appealed  for  information,  says  the 
words  are  Telugu,  "  gaddi  "  meaning  "  grass,"  and  "  parugudu  "  a 
"runner."  He  suggests  that  this  is  the  same  snake  known  about 
there  as  "  tutte  purugu,"  the  Telugu  for  "rubbish  reptile." 
Russell's  other  name  for  this  species  in  this  locality,  viz.,  "  pakta 
poola  "  he  can  throw  no  light  on. 

I  have  frequently  heard  it  called  "krait  "  or  "karait  "  by  natives 
but  am  not  sure  whence  these  names  emanate.  Sampwallahs  journey 
far  from  their  own  homes,  and  coolies  and  some  of  one's  household 
servants  too,  and  many  will  consequently  make  use  of  these  names  in 
a  locality  where  they  may  not  be  known.  Kalian,  the  snake  catcher, 
I  knew  in  Delhi  always  called  this  species  "  krait,"  but  Major 
McMahonf  says  "krait  is  I  presume  merely  an  English  corruption  of 
the  Urdu  word  kalgundait.  If  not  it  must  be  a  Bengali  corruption 
of  it,  as  no  native  of  Delhi  would  understand  you  if  you  spoke  of  the 
karait  or  krait."  I  have  had  "kalgundait"  given  me  by  a  native  of 
Karnal  in  the  Punjab  for  the  Zamenis  diadema,  but  there  seems  little 
doubt  it  is  the  Urdu  name  for  the  krait.  I  find  Baboo  Awmoola 
Ruttum  Bysach  in  his  work  on  medicine  written  in  Urdu  gives  the 
name  for  this  krait  which  he  mentions  by  its  scientific  name  ecernleus 
and  describes,  as  "  kala  gandait."  He  says  the  "kala"  means  black, 
and  that  "gandait"  refers  to  the  white  lines  across  it.  I  cannot 
however  find  confirmatory  evidence  of  such  a  word  in  Urdu.  He  also 
gives  as  one  of  its  names  "dhaman  chitti,"  "chitti''  I  find  means 
speckled  or  variegated.  These  names  "chitti"  and  "dhomum"  or 
"  dhorana  chitti  "  are  also  mentioned  by  Fayrer  J  and  Ewart§  as  being- 
used  in  Bengal.  It  must  be  noted  that  "  chittee  "  is  the  name  applied 
according  to  Russell  to  a  very  different  snake  in  Bengal,  viz.,  Helicops 
schistosus.^l     A  European  subordinate  who  had  been  many  years  in 

*  Loc.  cit.,  Vol.  I.,  p.  2. 

f  Fayrer's  Thanatoph.  Ind.,  p.  11. 

+  Loc.  cit.,  p.  122. 

§  Ind.  and  Australn.  Snake  Poisoning,  1871,  p.  LXXVII. 

1  Loc.  cit.  II.,  plate  IV. 
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the  Kheri  District  (U.  P.)  and  knowledgeable  in  discriminating  snakes 
told  me  that  it  is  known  locally  there  as  "  goohooan." 

Colour  and  marks. — In  this  form  there  are  closely  set  white  linear 
arches  thrown  across  the  back,  arranged  more  or  less  distinctly  in  pairs. 
These  are  much  more  perfect  and  conspicuous  in  the  posterior  part 
of  the  body,  and  tail.  At  midbody  or  further  forward  they  gradually 
fade  especially  laterally,  and  may  become  replaced  more  anteriorly  by 
white  vertebral  spots,  or  may  even  completely  disappear.  The  black 
on  the  back  is  lustrous,  and  if  the  light  be  allowed  to  glance  on  it 
appears  even  bluish,  hence  the  name  cozruleus.  The  top  of  the  head 
is  black,  fading  to  white  on  the  lips.  The  belly  is  white  like  mother 
of  pearl  in  its  entire  length  including  the  tail  to  its  extreme  tip.  The 
young  of  cceruleus  show  more  white.  Not  only  are  the  arches  poste- 
riorly more  conspicuous  than  in  adults  but  they  are  often  unusually 
apparent  in  the  anterior  half  of  the  snake,  and  there  is  often  a  partial 
or  complete  white  collar,  and  some  white  on  the  top  of  the  head.  Two 
white  bands  too  pass  upwards  from  the  2nd  and  5th  supralabials,  the 
former  in  front  of,  and  the  latter  behind  the  eye. 

In  adults  specimens  occur  in  which  the  black  is  tinged  more 
or  less  deeply  with  brown,  and  I  have  seen  one  specimen  from 
Fyzabad  in  which  the  black  had  a  metallic  lustre,  resembling 
that  of  black  lead  on  a  grate  compared  with  the  purer  black  on  a 
polished  boot. 

Russell*  figures  a  curious  specimen  from  Tranquebar,  in  which  the 
body  is  dark-brown,  the  anterior  six  or  eight  inches  uniform  buff,  and 
the  linear  arches  bluish.  It  suggests  to  me  the  possibility  of  having 
been  preserved  in  some  chemical,  or  that  the  specimen  was  an  old 
spirit  one.  I  have  in  many  small  collections  and  museums  seen 
specimens  in  which  the  spirit  had  been  allowed  to  evaporate,  and  the 
specimens  kept  in  a  strong  light.  In  such  a  case  the  black  of  the 
krait  fades  to  brown,  and  where  left  dry  as  often  happens  when  the 
head  is  suspended  to  the  cork  or  stopper  the  colour  fades  to  a  tint  very 
like  that  shown  in  this  illustration.  Quite  light  specimens  are  occa- 
sionally heard  of  which  may  be  regarded  as  albinos.  One  such  is 
in  our  Society's  collection,  and  Mr.  Phipson  drew  my  attention  to  it  in 
1904  when  I  was  in  Bombay. 

It  must  be  emphasized,  however,  that  though  the  ground  colour    is 

*  Loc.  cit.,  Vol.  II,  plate  XXXI. 
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occasionally  modified,  the  number,  disposition,    and  character    of  the 
white  arches  remaiu  distinctive. 

About  the  form  depicted  in  figure  6  of  our  Plate  I  am  very 
uncertain.  The  double  white  bands  suggest  that  it  may  be  merely  a 
variety  of  the  last  form  though  I  cannot  think  so.  I  am  very  familiar 
with  typical  cceruleus  from  many  parts  of  India,  and  have  always 
found  it  the  same,  with  no  suo-gestion  of  forms  intermediate  between 
those  shown  in  figures  5  and  G  of  our  Plate. 

I  speak  with  doubt  but  my  impression  is  that  No.  6  is  a  form 
peculiar  to  Bengal.  I  am  not  aware  that  I  have  seen  it  except  in  the 
Zoological  Gardens  in  Calcutta  where  it  is  usually,  if  my  recollection 
serves  me,  represented  by  several  specimens.  This  recollection  makes 
me  incline  to  the  belief  that  it  may  be  a  local  form.  I  trust  some 
of  our  members  may  assist  in  clearing  up  any  doubts  as  to  its 
distribution    and    relationship    with     the    last. 

Distribution. — I  have  seen  examples  from  Ceylon*,  Trichinopoly, 
Cannanore,  Bangalore,  Madras,  Berhampore  (Ganjam),  Bilaspur,  and 
Saugor  (C.P.),  Sitapur,  Fyzabad,  Gonda,  Agra,  Delhi,  Godda  (Behar), 
Umballa,  Bannu  and  Sind.f  All  of  these  specimens  are  alike  in 
possessing  paired  linear  arches.  Figure  5  of  our  Plate  shows  these 
arches  rather  too  stiff  and  conventional,  but  the  figure  otherwise 
is  good. 

*  Spol.  Zeylan.,  Vol.  IV,  Part  XVJ,  p.  174. 
f  T<ie  only  observer  who  has  recorded  this  form  East  of  Calcutta  is  Cantor, 
who  referred  to  it  from  the  Malay  Peninsula,  and  sent  five  specimens  from 
this  locality  to  the  British  Museum.  I  think  I  cau  show  good  grounds  for  doubting 
the  accuracy  of  these  records.  It  is  to  be  noted  that  the  same  authority  stands  alone 
in  recording  at  least  six  other  well  known  Indian  species  from  the  Malay  Penin- 
sula, all  otherwise  not  recorded  outside  Indian  limits.  These  species  are  Typhlops 
bjthriorhy nchun,  Poly  odontophis  Sagittarius,  Xenochrophis  ceragogaster,  llelicops 
schi.itosus,  Zamenis  fa-iciolatns,  and  Hypsirhimi  sieboldii.  (Vide  Cat.  Snakes  Brit. 
Mub.,  1893  to  1S96,  Vol.  I,  pp.  23,  188,  191,  274,  405,  and  Vol.  Ill,  p.  12).  It  will  be 
noticed  that  all  of  these  species  are  to  be  met  with  in  Western  Bengal,  where 
indeed  many  are  common.  Now  ir,  is  certain  that  Cantor  received  snakes  from  Ben- 
gal among  other  parts  of  India,  for  there  are  specimens  in  the  British  Museum  pre- 
sented by  him  and  labelled  from  Bengal.  These  include  Polyodontophis  Sagitta- 
rius, Xenochrophis  eerasogaster,  Lycodon  jara,  and  UypsirMna  enhydris.  (Vide 
Oat.  Vol.  Ill,  p.  598,  Vol.  I,  p.  191,  Vol.  Ill,  pp.  618  and  7.) 

From  these  facts  it  is  difficult  to  escape  the  conviction  that  all  the  five  specimens 
of  crerulens  sent  by  Cantor  to  the  British  Museum  (labelled,   Penang)  were  received 
with  the  other  snakes  just  enumerated  from  Bengal,  and   inadvertently  mixed  with 
his  own  local  collections. 
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Dimensions. — The  krait  grows  to  4^  feet.  I  have  measured  the 
skin  of  one  from  Bannu  4  feet  6^  inches,  and  seen  half  a  dozen  others 
over  4  feet,  but  specimens  of  this  size  are  rare.  Murray*  gives  the 
length  as  5  feet,  but  of  this  I  have  doubts.  I  think  he  probably 
referred  to  the  Sind  krait  [B.  sindamis),  a  larger  form  which  was 
confused  with  ecernleus  for  some  years,  and  only  recognised  as  a 
distinct  species  by  Boulenger  in  1897.1 

It  would  appear  that  this  snake  in  common  with  many  other 
attains  a  greater  length  in  the  North  than  in  the  South.  The  only 
specimens  over  four  feet  in  length  I  have  seen  were  in  Orissa,  in 
Fvzabad,  and  on  the  North-West  Frontier.  Colonel  Dawson,  who 
reports  the  krait  a  very  common  snake  about  Trivandrnm,  says  the 
largest  record  there  he  is  aware  of  was  3  feet  4  inches.  The  largest 
specimen  known  to  Dr.  J.  R.  Henderson  in  Madras  was  3  feet 
8  inches.  Again  a  hatchling  I  obtained  in  Cannanore  was  10| 
inches,  whilst  specimens  from  Fvzabad  varied  from  11$  to  llf 
inches. 

Physiognomy,  bodily  configuration,  etc. — One  noticeable  feature, 
which  some  of  our  vernacular  names  show  has  not  escaped  obser- 
vation, is  the  highly  polished  and  glistening  character  of  the  scales. 
The  black  in  which  some  see  a  bluish  tinge  is  thus  lustrous  like  a 
highly  polished  boot,  and  the  white  almost  enamel-like.  The  head 
is  less  flattened  than  in  many  snakes,  the  snout  rounded,  and  the 
neck  but  little  evident. 

The  eye  is  peculiar  in  that  the  iris  is  not  coloured,  and  as  a  result 
the  shape  of  the  pupil,  which  is  round,  cannot  be  discerned  in  life. 
The  organ  as  a  whole  looks  like  a  jet  bead,  and  in  this  respect  the 
snakes  of  this  genus  are  nearly  unique  among  the  Colubrid?e.  The 
Lycodons  alone,  as  far  as  I  am  aware,  share  this  peculiarity.  Figure 
1  of  our  Plate  does  not  clearly  illustrate  this.  The  nostril  is  rather 
large,  occupying  the  full  depth  of  the  suture  between  the  nasal 
shields.  The  tongue  is  pinkish  and  in  having  white  tips  presents  a 
peculiarity  I  can  only  recall  having  seen  in  Dipsadomorphus  trigonatus. 
The  body  is  round,  and  of  very  even  girth  in  its  whole  length.  The 
tail  tapers  evenly  and  rapidly,  and  is  short,  being  about  one-eighth  to 
one-ninth  the  total  length  of  the  snake. 

*  Ilept.  of  Sind,  p.  55.  t  Bomb.  N.  H.  Journ.,  Vol.  XI,  p.  73. 
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Breeding. — The  krait  is  known  to  be  oviparous.  The  exact  mating 
season  I  have  not  been  able  to  ascertain  with  certainty,  but  it  is 
probably  during  the  months  of  February  and  March. 

Period  of  gestation. — This  is  not  known. 

Incubation. — The  female,  after  discharging  her  eggs,  remains  coiled 
up  with  them,  at  any  rate  until  they  are  well  advanced  towards 
incubation.  In  the  case  reported  in  this  Journal  by  Bannerman* 
the  eggs  which  were  found  with  the  mother  contained  embryos 
"  about  six  inches  long."  In  another  instance  eggs  unearthed  with 
the  mother  in  Bannu  and  sent  to  me  were  found  to  contain  young 
embryos. 

Eggs. — Specimens  from  two  clutches  that  I  have  examined  struck 
me  as  being  unusually  large  for  the  size  of  the  snake.  The  measure- 
ments in  each  case  were  the  same,  viz..  If  inches  in  length  and  f  inch 
in  breadth.  When  freshly  discovered  they  were  reported  "  like 
pigeon's  eggs  and  plump.''  They  were  white,  the  poles  equally 
rounded,  the  shape  elongate,  and  the  shell  soft,  yielding,  and  of  a 
leathery  texture. 

This  species  is  not  very  prolific  as  snakes  go.  In  the  gravid 
female  reported  by  Blanford  f  from  Bilaspur  there  were  9  eggs. 
With  the  specimen  reported  by  Bannerman  only  6  eggs  were  found. 
In  one  clutch  sent  me  from  Bannu  last  year  there  were  10. 

Season  of  deposition. — The  eggs  are  deposited  probably  in  April 
and  May  in  holes  in  the  ground  a  foot  or  two  from  the  surface.  Two 
clutches  were  found  in  June  last  year  at  Bannu  when  removing  the 
old  stopbutt.  In  Bannerman's  example  they  were  unearthed  at 
Parel  on  the  24th  May . 

Period  of  incubation. — This  is  not  known. 

Embryos. — The  embryos  hatch  out  in  May,  June  and  July  and 
measure  about  10^  to  llf  inches  as  they  emerge  from  the  egg. 
One  in  Cannanore  measured  10^  inches  in  June,  and  four  in  Fyzabad 
varied  from  11-^  to  llf  inches  in  June  and  July.  From  this  it  would 
appear  that  specimens  in  the  South  run  smaller  than  those  in  the 
North  of  India.  They  grow  nearly  a  foot  in  the  first  year  of  life, 
and  a  foot  or  more  in  the  second  and  third  years  as  may  be  judged 
from  the  annexed  table. 

•  Vol.  XVI,  p.  743.  f  Jourl.  Asiat.  Soc,  Bengal,  Vol.  XXXIX,  p.  374. 
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The  sexes. — The  sexes  are  of  similar  length  when  hatched,  and 
remain  so  apparently  till  the  fourth  year.  In  the  fifth  year,  if  one  is 
justified  in  judging'  from  such  meagre  figures  as  appear  in  the 
attached  table,  the  males  appear  to  outstrip  the  females,  as  the  four 
specimens  over  four  feet  in  length  in  which  I  have  recorded  the  sex 
were  all  males. 

The  lono-est  females  I  have  records  of  were  3  feet  6  inches,  3  feet 
6^  inches,  and  3  feet  7f  inches,  all  from  Fyzabad. 

Males  appear  to  be  more  numerous  than  females,  for  of  67  specimens 
in  my  notebook  where  sex  is  recorded  40  were  males. 

Maturity. — Judging  from  the  table  appended,  the  gravid  female 
reported  by  Blanford  in  Bilaspur  as  2  feet  11  inches  long  in  June, 
must  have  been  beginning  her  third  year  of  life. 

Anal  glands. — The  anal  or  scent  glands  secrete  a  blackish  material 
of  the  consistency  of  a  soft  ointment.  This  has  a  peculiar,  rather 
disagreeable,  but  not  very  penetrating,  odour.  The  glands  in  both 
sexes  are  active  at  all  seasons,  and  at  all  ages  from  the  time  of  hatch- 
ing, so  that  I  am  inclined  to  question  the  popular  belief  fostered 
by  Darwin  *  among  others  that  they  are  concerned  with  the  sexual 
functions. 

The  following  table  gives  the  growth  of  the  krait  as  shown  by  my 
records  extending  over  several  years.  The  specimens  have  been 
collected  in  various  parts  of  Peninsular  India,  North  and  South. 
July  and  August  are  selected  as  the  months  furnishing  the  largest 
material. 


July. 

August. 

s* 

s 

CD 

Range  of  lengths. 

Average 
length. 

Si 

2 

a 

CD 

m 

Range  of  lengths. 

Average 
length. 

Q 

5 

* 

l'l"tol'2£"       ... 
llf'tol'lf" 

i 
l'lf  i 
1'  04"  i 

1 

3 
4 

« 

l'8f"to  1'  IH"  ... 
1'  ll|"to2'3§"   ... 

1'  10£" 
2'  Of" 

3 

9 

l'5i"  to  1'  llf"  ... 

1' 8" 

Decent  of  Man,  p.  539. 
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July. 


August. 


S-t 

g 

3 

<D 
GO 

Range  of  length. 

Average 
length. 

IB 

s 
to 

Range  of  length. 

Average 
length. 

3 
3 

9 

3'  Oi"  to  3'  Si"     ... 
2'  11^"  to  3'  If"   ... 

3'  2" 
3'  Of 

3 
3 

2'  6"  to  2'  84" 

2'  6"  to  2'  10|"     ... 

Q/   7  1// 

2'  8|" 

2 
2 

9 

3'  7}"  to  3'  dh"     ... 
3'  6"  to  3'  6|"       ... 

3'  8|" 
3'  64" 

4 
1 

6 
9 

3'  5"  to  3'  7" 

3'  7|"         

3'  U" 
3'  7f" 

4'  0£"  to  4'  1£"     ... 

4'  Of" 

2 

S 

4'0"to4'4f"      ... 

4'  21" 

Identification. — It  is  a   matter   of  surprise   to   me  and   worthy   of 
special   remark  how   very  few  of  the  European  population    in    this 
country  are  able  to  identify  the  krait  in  spite  of  its  wide  distribution, 
numerical    strength,    its    extremely    deadly     nature,     and    the    fact 
that    it    possesses    exceptionally    distinctive    and    easily  recognisable 
characters.     With  the  exception  of  a   very  few  medical  officers,  and 
a  still  smaller  number  of  naturalists,  I  have  scarcely  met  a  soul  who 
has  any   idea    what  the  krait  looks  like,   with  the   result   that   I  get 
almost  every  variety  of  common  harmless  snakes  sent  in  to  me  as  such. 
It  is  difficult  to  account  for  such  lack    of  interest  in  a  country  where 
poisonous  snakes  abound.     The  popular  idea  is  that  the  krait  is  a  small 
snake  which  haunts  our  habitations,  and  any  small  snake  has  merely 
to  enter  a  house  to  be  set  down  forthwith  as  a  krait.     The  first  essen- 
tial in  diagnosis  is  the  enlargement  of  the   vertebral   row  of  scales. 
This  peculiarity  is  found  in  only  a  few  other  snakes  besides  the  genus 
Bungarus    notably    the   genera    Dipsadomorphus,    Dendrophis,    and 
Dendrelaphis,  some  species  of  Amblycephalus,  Xenelaphis  hexagonotus 
and    Elachistodon    westermanni.      The    second    point    to    look    for 
concerns  the  shields   under  the  base  of  the  tail  (subcaudals).     These 
shields  in  most  snakes  are  divided    by  oblique  sutures  into  pairs,  but 
in  most  kraits  they  resemble  the  shields  beneath  the  belly   in  that  they 
pass  right  across  the  tail.     These  two  points  taken  together  are  suffi- 
cient to  declare  the  snake  a  krait.     11  of  the  12  known  species  can  be 
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thus  distinguished.*  So  it  only  remains  to  separate  the  species  under 
discussion  from  its  closely  allied  forms.  Attention  must  be  paid  to 
the  following  points: — (1)  The  costals  are  arranged  in  15  rows.  This 
excludes  fl av iceps,  sindanus  and  walli.  Ceeruleus  is  the  only  one  of 
the  remaining  species  in  which  the  2nd  supralabial  is  as  broad  as  the 
3rd.  The  number  and  character  of  the  white  arches  is  distinctive, 
and  its  distribution  will  assist  where  any  doubt  may  arise. 

It  is  to  be  noted  that  it  is  the  only  krait  inhabiting  the  Indian 
Peninsula  South  of  the  Ganges  if  we  exclude  fasciatus  which  occurs 
in  the  basin  of  the  Mahanadi  only.  In  Sind  it  is  associated  with 
sindanus  and  north  of  the  Ganges  with  walli. 

It  does  not  occur  in  the  Brahmaputra  Basin  where  it  is  replaced  by 
bungaroides,  lividus  and  niger. 

In  Ceylon  it  is  associated  with  ceylonicus. 

It  does  not  occur  in  Burmah  but  is  replaced  by  magnfonaculatus 
and  midtieinetus. 

There  should  be  no  difficulty  in  recognising  any  snake  as  a 
krait,  however  mangled  the  specimen  may  be. 

Several  snakes  bear  some  superficial  resemblance  to  the  krait, 
and  these  we  are  figuring  in  our  next  two  Plates.  I  reserve  comment 
upon  the  resemblances,  and  the  further  characters  to  be  relied 
upon  in  distinguishing  between  them,  till  discussing  each  form  sepa- 
rately, but  it  is  to  be  noted  that  none  of  them  share  either  of  the 
peculiarities  affecting  the  vertebral  row  of  scales,  and  the  subcaudals 
given  above  as  characteristic  of  the  kraits. 

Disposition, — The  krait  is  one  of  the  most  inoffensive  snakes  I 
know.  I  have  had  numerous  living  examples  brought  to  me, 
and  have  kept  several  in  captivity,  so  that  my  opportunities  for 
studying  its  nature  have  been  abundant. 

Time  after  time  I  have  recorded  the  singular  timidity  of  this  snake 
in  my  notebooks,  often  under  the  greatest  provocation,  and  onlv 
once  have  I  seen  one  bite  at  anything  in  anger.  This  specimen  had 
been    impaled    through    and    through  by  a  trident  and   could  only 

*  la  one  rare  species  inhabiting  the  Eastern  Himalayas  and  Assam  Hills,  viz., 
bungaroides,  some  specimens  have  all  the  subcaudal  shields  divided,  so  that  the  diag- 
nosis here  given  for  ceeruleus  though  holding  good  for  nearly  all  the  kraits,  breaks 
down  aa  an  absolute  generic  test.  I  have  therefore  in  a  previous  paper  (Vol.  5. VII, 
p  p.  57-68)  had  recourse  to  additional  point?  when  dealing  with  the  kraits  as  a  group. 
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move  u  few  inches  of  its  body  behind  the  head.  It  must  have  been 
enduring  the  most  fearful  torture  but  even  in  this  predicament 
though  alert  and  lively,  moving  its  head  and  quivering  its  tongue, 
it  refused  to  bite  things  thrust  at,  or  held  up  to  it.  In  trying  to 
remove  it  from  the  rusty  prongs  that  pierced  its  body,  it  endured 
the  suffering  for  some  time,  but  finally  buried  its  teeth  into  a  mass 
of  fat  that  had  escaped  from  its  wounds.  When  freed  it  did  not 
repeat  the  act,  or  betray  any  further  vice.  I  noticed  that  two  speci- 
mens I  had  caged  together  used  periodically  to  grasp  one  another's 
bodies  in  their  jaws,  one  shifting  its  grasp  down  the  length  of  the 
other,  as  though  seeking  a  favourable  spot  to  commence  devouring 
its  mate. 

Many  specimens  I  played  with  or  teased,  simply  hid  the  head 
beneath  coils,  and  refused  to  move.  Some  I  noticed  flattened  the 
hinder  part  of  the  body  and  inflated  and  deflated  themselves  anteriorly 
like  many  other  snakes  under  excitement,  and  it  is  remarkable  how- 
expansive  the  lung  must  be,  for  in  one  specimen,  in  which  marked 
inflation  was  noticeable  from  the  3rd  to  the  18th  twin  white  arches, 
it  was  found  upon  subsequent  dissection  that  the  lung  only  reached 
as  far  back  as  the  7th  twin  arches.  It  very  frequently  emits  the 
tongue  in  a  leisurely  fashion  when  provoked.  Its  placid  disposition 
banishes  all  fear,  and  tempts  one  to  disregard  any  precautions  in 
handling  it,  at  least  this  is  my  experience. 

I  noticed  especially    in    Delhi    years    ago    that    Kalian    the    most 
intrepid    snakecatcher    I    have    ever-  seen,  who  collected    scores   of 
poisonous  snakes  every  week,  treated  the  krait  with  supreme  indiffer- 
ence,    though  he   exercised    the    greatest    caution  in    dealing    with 
Echides. 

Fayrer*  says  :  u  In  my  experience  I  had  always  the  greatest 
difficulty  to  get  the  cobra,  krait,  and  daboia  to  bite  voluntarily." 
Nicholsonf  calls  it  a  "  very  inoffensive "  snake.  GleadowJ  says 
"  I  have  always  found  it  quiet,  and  not  pugnacious."  MillardJ 
remarks  that  it  is  "very  shy."  Colonel  Dawson  %  says,  "  It  is  a  very 
shy  shake,  and  rarely  bites  except  in  self-defence  or  when  hurt." 
This    is   fully    exemplified    by    the    behaviour    of  the    snake    which 

•  Loc.  cit.,  p.  64. 

f  Intl.,  Snakee,  p.  147. 

%  la  Epistola. 
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caused  the  fatality,  in  the  case  of  the  keeper  reported  herein.  The 
krait  was  unearthed  while  the  man  was  digging.  He  picked  it 
up,  and  tied  a  piece  of  cloth  round  its  head,  which  the  snake  got 
rid  of  several  times  on  the  road  from  his  house  to  Trivandrum 
Gardens.  Arrived  at  the  gardens  the  snake  again  freed  its  head,  and 
it  was  whilst  trying  to  bind  it  on  again  that  the  bite  was  inflicted. 
Dr.  J.  R.  Henderson  writes  to  me:  "I  have  frequently  kept  this 
species  living  but  could  make  little  of  it,  except  that  it  appeared 
sluggish,  and  not  easily  irritated." 

The  behaviour  of  a  specimen  placed  by  Russell  with  a  cobra  bears 
out  the  above  opinions.  He  says,  "  The  nest  subject  opposed  to  the 
cobra,  was  a  Gedi  Paragoodoo  ':  (common  krait)  "  which,  in  all  its 
movements,  was  much  tamer  than  either  of  the  former  two"  (i.e., 
Zamenis  fasciolatus  and  Vipera  russellii),  "  and  seemed  solely  intent 
on  escaping  out  of  the  room,  or  retreating  into  a  dark  corner.  When 
pushed  roughly  on  the  cobra,  and  consequently  struck  by  him,  he  made 
no  resistance,  nor  snapped  in  return  ;  he  did  not  even  offer  to  retreat, 
but  laid  himself  close  to  the  cobra,  whose  body  he  often  touched  in 
his  convolutions,  without  any  apparent  offence  being  taken."  Colonel 
Dawson  tells  me  that  at  Trevandrum  when  given  a  pot  of  sand  or  earth 
he  has  seen  them  trying  to  bury  themselves. 

Food. — This  species,  like  others  of  this  genus,  is  in  the  main  ophio- 
phagous  in  habit,  but  in  a  state  of  nature  as  well  as  in  captivity  will 
partake  of  most  other  things  offered.  I  have  on  eight  occasions  found 
snakes  eaten,  once  Bungarus  walli  and  once  Lycodon  aulicus  and  on  the 
other  occasions  TypUops  braminus.  In  every  case  where  young 
examples  had  fed  Typhlops  had  been  taken.  Mr.  Millard  tells  me  that 
"  those  kept  in  the  Society's  Rooms  refused  all  food  but  snakes." 
Dr.  J.  R.  Henderson  tells  me,  "  I  have  frequently  given  a  captured 
specimen  a  living  snake  to  eat,  and  in  most  cases  the  latter  was 
inside  the  krait  by  next  morning.  On  one  occasion  one  disposed  of 
a  Dryophis  longer  than  itself."  Father  Dreckmann  writes  to  me, 
"  their  food,  as  far  as  I  can  judge,  consists  exclusively  of  other  snakes. 
I  have  never  found  anything  else  in  their  stomachs,  and  a  very  fine 
specimen  disgorged  three  other  snakes  in  different  stages  of  digestion 
during  the  first  night  of  its  captivity."     There  are  at  least  7  other 

records  reported  in  this  Journal  where  other  snakes  had  been  devoured. 
3 
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On  the  other  hand  I  have  twice  known  frogs  eaten,  and  Fayrer  * 
records  a  similar  experience.  In  the  Administration  Report  of  the 
Madras  Museum,  1896  to  1897,  one  specimen  is  reported  to  have 
eaten  2  frogs,  and  another  18  frogs  during  incarceration.  I  have 
twice  found  toads  (Bufo  andersonii)  in  the  stomach,  and  once  a 
monitor  lizard  (  Varanus  fiavescens) .  Small  mammals  too  are  occasional- 
ly devoured.  I  once  found  a  muskrat  {Crocidura  cceruleus)  in  gastro, 
and  Assistant  Surgeon  Robertson  told  me  he  found  5  young  muskrats 
taken  on  one  occasion.  I  have  twice  seen  a  brood  of  young  mice 
which  had  been  swallowed,  and  in  Bannerman's  escaped  specimen, 
when  ultimately  recovered,  the  meal  consisted  of  6  newly  born  rats. 
Captain  Liston,  I.M.S.,  tells  me  that  at  Parel  they  have  lately  found 
that  both  kraits  aud  Russell's  vipers  readily  eat  the  young  foetus  from 
rats  in  an  advanced  state  of  pregnancy. 

Sloughing. — The  krait  casts  its  skin  probably  every  month.  One 
in  captivity  in  the  Madras  Museum,  captured  on  the  7th  November 
1896,  sloughed  on  the  7th  December  1896,  the  13th  January,  and  27th 
February  1897.f 

Haunts. — Fayrer  says,  "  It  is  found  in  the  fields,  grassy  plains,  rice 
khets,  low  scrubby  jungle,  and  among  debris  of  wood  and  buildings. 
It  sometimes  insinuates  itself  into  houses,  in  the  verandah,  bathrooms, 
on  the  ledges  of  doors  or  jhilmils,  into  book  cases,  cupboards,  etc." 
Millard  writes  to  me,  "  It  is  very  fond  of  living  in  the  roofs  of  bunga- 
lows." TheoboldJ  speaking  of  kraits  as  a  group  says,  "  They  delight  in 
water  and  its  vicinity,"  an  observation  which  receives  support  among 
others  from  Father  Castels,  S.J.,  who  writes  to  me  that  in  Trichinopoly 
"  small  specimens  have  been  brought  to  me  in  bundles  of  20  or  more 
caught,  as  they  said,  in  water."  I  have  had  several  specimens  brought 
to  me  that  were  captured  in  water.  These  were,  I  think,  always  cap- 
tured in  the  hot  weather,  which  seems  to  show  that  they  grow  very 
thirsty  and  for  this  reason  they  frequently  get  into  places  from  which 
they  cannot  extricate  themselves,  such  as  wells,  and  the  little  pukka 
tanks  connected  with  the  irrigation  arrangements  so  commonly  seen 
In  Indian  Gardens. 

*  Loc.  cit.,  p.  121. 
t  Administration  Report,  1896  to  1897. 
I  Jourl.  Asiatic  Soc.  Bengal.  1868,  p.  IV. 
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They  appear  to  me  to  be  commonest  in  the  precincts  of  man,  and  to 
actually  domicile  themselves  in  human  habitations  for  choice.  Thus 
the  krait  may  usually  be  reckoned  as  one  of  the  commonest  snakes  to 
be  found  about  cantonments  and  even  in  the  bazaars,  and  its  numerical, 
strength  is  probably  little  dreamt  of  by  even  the  most  nervous  residents. 
In  Fyzabad  for  instance  I  obtained  47  specimens  in  June,  July,  and 
Alienist  1906,  all  caught  or  killed  in  cantonments.  Judging  from  the 
weekly  bags  brought  in  by  the  snake-catcher  Kalian  at  Delhi  it  was 
probably  as  common  in  that  station.  A  very  large  number  of  my 
specimens  were  encountered  inside  bungalows,  outhouses,  bazaars  and 
about  jails.  As  a  rule  they  have  been  found  on  the  ground,  or  floors, 
far  less  commonly  in  the  roofs,  or  situations  necessitating  clam- 
bering efforts.  It  appears  to  be  decidedly  nocturnal  in  habit,  most  of 
my  specimens  have  been  killed  at  night.  Mr.  Millard  mentions  in  a 
letter  to  me  that  in  captivity  it  likes  to  get  away  from  the  light,  and 
Colonel  Dawson  informs  me  that  "  in  captivity  they  never  move  as  a 
rule  during  the  day  time  but  become  very  active  about  dusk." 

Poison. — Authentic  records  of  krait  bite  are  rare  although  the 
species  is  so  abundant  in  man's  immediate  environment.  This  is 
partly  due  no  doubt  to  the  inoffensive  nature  of  the  snake  already 
remarked  upon,  but  must  also  be  largely  attributed  to  the  incom- 
petency of  many  medical  men  to  recognise  it.  There  can  be  no 
doubt,  from  what  is  known  of  the  virulence  of  krait  venom,  that  a 
fatal  issue  usually  attends  the  bite  of  this  snake. 

Fayrer*  quotes  the  remarkable  homicidal  case  originally  reported 
by  Chevers  where  four  credulous  men  allowed  themselves  to  be  bitien 
by  a  krait  about  three  feet  long  under  the  assurance  that  no  evil 
effects  would  follow.  They  were  bitten  one  after  another  at  night, 
the  sampwallahs  goading  the  snake  to  fulfil  their  purpose  by 
administering  blows  with  a  cane.  The  first  man  bitten  died  before 
dawn,  having  complained  of  thirst  and  foamed  at  the  mouth.  The 
second  and  third  died  about  noon  the  next  day,  and  the  fourth 
recovered  after  suffering  from  giddiness,  perspiration,  pain  in  the 
stomach  and  unconsciousness.  Fayrerf  reports  another  case  where  a 
chowkidar  died  six  hours  after  having  been  bitten  in  the  forefinger. 
He  suffered  burning    pain  locally,    later  in  the  head,  and  then  in  the 

*  Loc.  cic,  p.  51.  f  p.  54. 
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whole  bodyc  He  grew  weak  till  he  could  hardly  articulate  and 
a  drowsiness  supervened  which  culminated  in  death.  A  third  case 
recorded  by  Fayrer  died  three  hours  after  a  bite  in  the  finger.  Here 
again  great  pain  was  experienced  locally,  and  swelling.  His  respiration 
became  short  and  hurried,  he  complained  of  constriction  round  the 
chest,  became  increasingly  drowsy  till  death.  Elliot  records  the 
death  of  a  sepoy  thirty-one  hours  after  being  bitten  on  the  ankle.  No 
symptoms  were  recorded.  He  was  treated  with  ligature,  and  inci- 
sion, and  11  grains  of  strychnia  were  administered  hypodermically. 

Another  case  was  recorded  in  the  Indian  Medical  Gazette  of 
February  1874.  The  subject,  a  Hindu  male,  aged  about  60,  was 
bitten  in  the  left  index  finger,  at  9  p.m.  one  evening.  At  5  a.m. 
the  next  morning  he  was  admitted  into  hospital  with  giddiness, 
drowsiness,  incoherent  speech,  difficult  breathing  and  a  choking  sensa- 
tion in  the  throat.  He  could  not  walk  or  sit  up  unsupported.  The 
hand  was  livid,  swollen,  and  painful.  An  hour  later  his  parotid  glands 
were  noticed  swollen,  he  vomited,  and  had  severe  shooting  pain 
in  the  left  thigh.  Later  vomiting  was  repeated,  breathing  became 
more  oppressed,  and  he  became  very  restless.  At  7  a.m.  he  was  unable 
to  speak  or  swallow,  his  eyelids  had  drooped,  and  he  was  constantly 
putting  his  hand  into  the  mouth  as  though  to  attempt  to  remove 
some  obstacle.  His  leg  muscles  twitched.  The  symptoms  increased, 
and  he  died  at  9  a.m.  in  convulsions.  He  was  treated  with  six 
intravenous  injections  of  liquor  ammonia,  amounting  in  all  to  three 
drachms. 

I  am  indebted  to  Colonel  F.  W.  Dawson  for  the  following  : — A 
keeper  in  the  Trivandrum  Museum  was  bitten  on  the  right  index 
finger  by  a  small  krait,  one  and-a-half  feet  long,  at  about  1-30  p.m., 
13th  August  1907.  The  bite  felt  like  a  pinprick,  there  was  no 
bleeding,  and  indeed  no  mark  whatever  of  a  puncture.  He  went 
home  having  declined  all  persuasions  to  go  to  hospital,  and  ap- 
parently stayed  in  his  house  till  about  3  p.m.,  when  he  began  to  feel  a 
burning  pain  in  the  bitten  finger.  He  walked  to  a  hakim's  house 
without  any  difficulty,  and  soon  after  arriving  suffered  intense  pain  in 
the  abdomen.  At  5-30  his  neck  became  rigid  so  that  he  could  not 
turn  his  head,  and  his  body  became  rigid  so  that  he  could  not  stoop. 
He  was  unable  to  talk.     His  respirations  became  laborious  and  coma 
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set  in.  Frothy  matter,  and  a  quantity  of  phlegm-like  mucous  passed 
with  great  difficulty  from  the  mouth  and  nostrils.  Towards  the  climax 
he  had  two  convulsive  seizures,  and  he  died  apparently  from  suffocation 
at  about  7  p.m.  the  same  day.  It  was  observed  that  the  heart 
pulsated  some  time  after  breathing  had  ceased.  Further  Colonel 
Dawson  says,  "  There  have  been  several  cases  of  death  from  bites  of 
the  krait  here  lately,  in  ail  of  which  the  prominent  symptoms  were 
burning  pain  of  the  bitten  part,  rigidity  of  the  neck  and  pain  in  the 
abdomen."  He  was  informed  by  his  head-keeper  that  a  neighbour's 
boy  of  6  or  7  years  of  age  had  awaked  one  morning  recently  with  an 
intense  pain  in  the  abdomen.  He  was  treated  in  hospital  for  stomach- 
ache, and  sent  home.  On  moving  the  mat  on  which  the  child  had 
slept  a  krait  was  discovered.  A  train  of  symptoms  very  similar  to 
those  experienced  by  the  keeper  who  died  followed,  and  the  child 
died.     No  mark  of  a  puncture  could  be  found  on  the  body. 

Lieut-Colonel  Dimmock,  I.M.S.,  has  kindly  communicated  the 
following  interesting  case  :  A  Hindu  male,  aged  35,  was  bitten  on  the 
dorsum  of  the  right  foot  at  ll.«p.m.  on  the  29th  November  1907  by 
a  small  krait  "  about  two  feet  long"  identified  as  such  at  the  Parel 
Laboratory.  At  the  Railway  Hospital,  Bombay,  two  punctures  half 
an  inch  apart  at  the  seat  of  the  reported  bite  were  slightly  incised, 
and  permanganate  of  potash  applied.  He  was  transferred  to  the 
Jamsetjee  Jejeebhoy  Hospital  where  the  punctures  were  freely  incised, 
and  permanganate  crystals  rubbed  in.  On  admission  he  was  reported 
as  "  suffering  from  fright,  pretended  to  be  insensible  but  is  quite  con- 
scious." .  .  "  In  the  night  his  pulse  became  slow  and  feeble,  and 
respirations  shallow,  and  hurried.  Next  morning  he  was  quite  well 
and  went  home  at  noon."  Internally  he  was  treated  with  ammonia, 
and  hypodermically  with  strychnia.  The  dose  of  poison  injected  may 
have  been  small,  but  whatever  the  dose  it  certainly  appears  as  if 
the  permanganate  had  very  completely  neutralised  its  action  as  no 
symptoms  occurred  other  than  those  directly  referable  to  fright. 
Ammonia  and  strychnia  have  both  been  proved  powerless  agents  in 
snake  bite,  though,  of  course,  they  are  powerful  restoratives  in 
combating  fright. 

Poison   apparatus.   Fangs. — These  structures   are  relatively   small 
when  contrasted  with  those  of  vipers,  and  even  perhaps  with  that  of  the 
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cobra.  In  a  well  grown  adult  I  have  measured  the  fangs  one-eighth 
of  an  inch  along  the  straight,  and  I  think  in  the  largest  specimens  they 
will  be  found  scarcely  to  exceed  this  length.  They  are  caualiculate 
with  a  very  obvious  seam  on  the  anterior  face  where  the  circumflexed 
margins  of  the.  walls  forming  the  canal  meet.  Often  two  fully  oper- 
ative fangs  occur  side  by  side  in  the  same  jaw.  Behind  these  the 
maxilla  is  hollowed  to  receive  the  sac  in  which  the  reserve  fangs 
develop,  and  behind  this  again  it  gives  origin  to  four  small  teeth, 
which  are  grooved  though  in  no  way  connected  with  the  poison 
apparatus. 

Glands. — These  structures,  as  far  as  1  can  judge,  are  relatively  about 
as  well  developed  as  in  the  cobra.  They  are  smooth,  somewhat 
retort-shaped,  and  when  cut  into  reveal  a  cancellous  structure  similar 
to  the  appearance  of  a  sponge. 

Poison.  Physical  properties. — I  have  rarely  seen  the  poison  "  in 
vitro "  either  in  the  liquid  or  dried  state,  and  can  find  no  special 
references  to  its  re-action,  taste,  and  appearances,  etc.  To  the  naked 
eye  it  appears,  when  fluid,  much  like  cobra  venom,  a  clear  fluid,  with 
the  consistency  and  colour  of  pale  salad  oil. 

Quantity. — I  have  no  records  of  the  yield  of  a  single  gland  nor  can 
I  find  any  in  literature,  but  the  yield  is,  I  think,  very  considerably 
less  than  that  of  a  cobra  of  the  same  size. 
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Toxicity. — As  will  be  seen  from  the  annexed  table  it  is  impossible 
from  the  present  available  research  work  to  draw  a  comparison  be- 
tween the  relative  virulences  of  krait  and  cobra  venoms.  The  inves- 
tigators quoted  are  all  men  of  the  greatest  ability,  their  work  when 
critically  studied  is  convincingly  careful  and  precise,  and  yet  their 
results  vary  enormously.  Rogers  makes  it  appear  that  krait  venom 
is  about  twice  as  deadly  as  cobra  venom.  Fraser's  results  compared 
with  Elliot,  Sillar  and  Carmichael's  show  that  cobra  venom  is  four 
times  as  potent  as  krait  venom,  and  Lamb's  results  compared  with 
the  same  trio's  concedes  to  cobra  venom  a  toxicity  twenty  times  that  of 
the  krait.  Lamb,*  however,  from  his  own  researches  with  both  poisons 
on  rabbits,  shows  that  krait  venom  is  proximately  four  times  as 
virulent  as  cobra  venom.  In  considering  the  question  it  must  be 
borne  in  mind  that  samples  of  venom  from  individuals  of  the  same 
species  vary  somewhat,  thus  Lamb  fixed  the  minimal  lethal  dose  of 
cobra  venom  for  rats  with  one  sample  at  *04  milligrammes  per 
kilogram  weight,  and  with  another  sample  found  it  was  '07  milli- 
grammes.f  Again  animals  vary  in  their  susceptibility  to  different 
venoms,  thus  Lamb  found  a  rat  more  susceptible  to  cobra  venom  than  a 
rabbit,  but  a  rabbit  more  susceptible  than  a  rat  to  Enhydrina  venom.  % 
It  is  reasonable  to  suppose  that  the  quality  of  the  secretion  may  be 
affected  by  health,  in  fact  we  know  it  is,  for  Lamb  has  remarked  with 
others  on  the  decrease  in  quality  and  quantity  of  venom  in  snakes 
kept  in  captivity.  Doubtless  season,  and  possibly  youth,  and  old  age 
similarly  affect  the  poison  secreted.  Further  there  are  the  conditions 
affecting  the  animals  experimented  upon.  Not  all  individuals  of  the 
same  species  are  equally  susceptible,  and  health  and  age  doubtless 
modify  their  susceptibility.  Again  I  have  shown,  I  think,  good  reason 
to  suppose  that  the  snake  Bungarus  candidus  as  hitherto  understood 
includes  3  or  4  forms  which  may  be  distinct  species.  If  all  these  forms 
are  mixed  up,  and  their  poisons  which  may  be  very  different  in  toxi- 
city, collected  together  as  krait  venom,  this  alone  might  account  for 
the  conflicting  results.  In  future  experiments  I  think  every  care 
should  be  taken  to  keep  the  poisons  of  the  various  forms  apart. 

*  "  Snake  poison  and  Snake  bite,"  p.  8.    This  reference  is  the  same  as  that  appearing  in 
Clifford  Allbutt's  System  of  Medicine  (Lamb  and  Martin). 

t  Memoirs  officers.  Govt,  of  India  No.  5,  p.  14.  J  Loc.  cit.,  p.  7. 
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The  possible  factors  which  may  contribute  to  a  want  of  uniformity, 
other  than  the  supposition  that  the  venom  of  several  species  has  been 
mixed,  are  each  taken  by  itself  trifling,  and  one  would  expect  a  more 
proximate  agreement  in  results  than  that  actually  obtained. 

Lepidosis.  Rostral. — Touches  6  shields;  the  rostro-nasal  sutures 
longest  and  about  twice  the  rostro-labial  which  are  shortest.  Internasals, 
— The  suture  between  the  fellows  about  half  that  between  the  pre- 
frontal fellows  :  two  to  three-fifths  the  internaso- prefrontal. 
Prefrontals. — The  suture  between  them  greater  than  ihe  pne- 
fronto-frontal  ;  touch  the  internasal,  postnasal,  prasocular,  supra- 
ocular, and  frontal.  Frontal* — Touches  6  shields;  which  are  subequal  or 
the  fronto-parietals  largest.  Supraoculars. — Breadth  about  half,  length 
about  two-thirds  the  frontal.  Nasals. — Touch  the  1st  and  2nd  supra- 
labials,  the  suture  from  the  nostril  passing  to  the  1st.  Prceoculars — 
One.  Postoculars. — Two.  Temporals. — One  anterior  touching  the  5th 
and  6th  supralabials.  Supralabials  7  ;  the  2nd  as  broad  as  the  3rd, 
the  3rd  and  4th  touching  the  eye.  Tnfralabials, — The  4th  is  much  the 
largest  of  the  series,  and  touches  2  scales  behind.  Sublinguals. — 
Two  pairs ;  the  anterior  largest,  the  posterior  touching  only  the 
4th  of  the  infralabial  series.  Costals. — Two  heads  lengths  behind 
the  head  15,  midbody  15,  two  heads  lengths  before  the  anus  15, 
the  last  row  deeper  than  the  rest  ;  keels  absent  ;  apical  pits 
absent.  Vertebrals. — Broader  than  long  in  almost  the  whole  body 
length,  about  twice  as  broad  as  the  uppermost  costal.*  Ventrals. — 
200  to  218.  Anal. — entire.  Subcaudals. — 38  to  50  ;  all  entire. 
Dentition  and  Jaws. —  The  maxilla  extends  forward  as  far  as,  and  is 
as  long  as  the  palatine.  Anteriorly  it  supports  two  fangs  which  are 
placed  side  by  side.     The  fangs  are  canaliculate   and  the  seams  where 


*  The  enlargement  begins  gradually  in  the  neck,  and  usually  without  a  coalescence  of 
scales.  In  this  respect  it  differs  from  the  species  of  Dendrophis  and  Dendrelaphis  where 
the  enlargement  is  due  to  a  fusion  of  the  3  median  rows,  and  begins  therefore  suddenly. 
Posteriorly  the  enlargement  persists  along  the  whole  length  of  the  tail,  a  peculiarity  seen 
in  the  kraits  alone  of  all  the  snakes  that  exhibit  enlarged  vertebrals.  Here  the  vertebral 
row  gradually  reduces  in  breadth,  and  suddenly  enlarges  at  intervals  owing  to  an  absorption 
into  it  of  the  rows  on  each  side  (Fig.  E.,  Diagram  I.).  In  other  snakes  with  enlarged 
vertebrals  the  enlargement  ceases  above  the  anus  (Fig.  F.,  Diagram  I.).  In  these  as  in 
most  other  snakes  the  scales  which  have  been  in  an  odd  number  of  rows  become  arranged 
above  the  anus  in  even  rows,  and  the  absorption  of  rows  is  brought  about  by  a  fusion  of  the 
two  uppermost  supracandals  on  each  side,  at  each  step  (Fig.  G.,  Diagram  I.). 
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the  walls  of  the  canal  meet  on  the  anterior  face  are  much  more 
apparent  than  in  viperine  fangs.  Behind  the  maxilla  supports  four 
small   subequal  teeth  which  are  strongly  grooved  on  their  outer  faces. 

Palata- pterygoid. — The  palatine  bone  equals  the  maxilla  in  length 
and  supports  10  or  11  subequal  teeth  all  of  which  are  grooved  on  their 
inner  faces.  The  pterygoid  bone  is  more  than  twice  as  long  as  the 
palatine,  but  bears  teeth  only  anteriorly,  in  rather  more  than  one-third 
of  its  length.  The  teeth  numbering  about  11  slightly  decrease  in 
size  posteriorly,  and  are  feebly  grooved  on  their  inner  faces.  The 
transpalatine  bone  is  rather  longer  than  the  tooth-bearing  part  of  the 
pterygoid. 

The  Mandible  equals  the  skull  in  length.  It  bears  about  15  teeth 
in  the  dentary  bone  which  is  about  two-fifths  the  length  of  the  entire 
mandible.  The  teeth  are  subequal  in  size  except  the  2nd,  3rd  and  4th 
which  are  rather  the  longest.  All  are  grooved  on  their  outer  faces. 
The  accompanying  figures  illustrate  these  remarks,  and  show  most  of 
the  bones  of  the  skull. 

Our  Plate  is  good.  Figures  4  to  7  are  all  taken  at  midbody,  and 
from  specimens  in  the  British  Museum.  Figures  1  to  3  are  from  the 
specimen  whose  body  marks  are  represented  in  Figure  5. 

EXPLANATION  OF  DIAGRAM  I. 

A.  Skull  of  Bungarus  cceruleus  profile. 

B.  „  ,,  „         basal  aspect   to    show  jaws    and 

dentition. 

0.     Maxilla  of     ,,  ,,         profile  )      ,  , 

'  \  i  enlarged. 

D.  ,,  „  „        from  below    9 
(a)  Articular  bone  of  mandible. 

(d)  Dentary         „  „ 

If)  Frontal,  (m)  Maxilla,  (mn)  Mandible,  (n)  Nasal. 
(p)  Prsemaxilla,  (pa)  Palatine,  (par)  Parietal. 
(po)  Postfrontal,  (pr)  Prefrontal,  (pt)  Pterygoid. 
(q)  Quadrate,  (sn)  Supratemporal,  (t)    Transpalatine  or  Ecto- 
pterygoid. 

E.  Supracaudals  of  Bungarus  cceruleus. 

F.  „  of  Dipsadomorphus  hexagonotus. 

G.  ,,  of  Zamenis  horros. 

The  dotted  lines  in  figures  E.,  F.,  G.  show  the  site  of  the  anus. 
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NOTES  ON  THE  CLASSIFICATION  OF  THE 
BANDICOOTS. 

By  R.  C.  Wroughton. 

The  Bandicoots  were  first  separated  from  the  Rats  (Mus)  by  Gray 
in  1842  (Ann.  &  Mag.  Nat.  Hist.  xii.  p.  264)  under  the  generic  name 
Nesokia  (the  modification  of  the  name  to  Nesocia  by  Blanford  and 
others  is  without  authority).  The  type  of  the  genus  was  the  species 
discovered  by  Col.  Hardwicke  and  generally  known  as  Nesokia 
hardivickei;  for  this  name,  however,  must  be  substituted  the  earlier 
one  indica  of  Gray  and  Hardwicke.  The  same  specimen  (B.  M. 
no.  99a)  is  the  type  of  both  names. 

Almost  since  Gray's  time  several  well-marked  groups  have  been 
generally  recognized,  and  recently  Mr.  Thomas,  basing  on  these 
groups,  has  divided  the  genus  into  three,  (Ann.  &  Mag.  Nat.  Hist.  xx. 
p.  202,  1907),  as  shown  in  the  following  key  : — 

A.  Size  small  ;  tail  very  short,  less  than  §  of  head  and 

body  ;  mammae  2 — 2  =  8.   Skull  short  and  broad  : 

palatal  foramina  short  I.  Nesokia,  Gray. 

B.  Size  small ;  tail  fairly  long,  more  than  '{  of  head  and 

body;  mammae  irregular   (14 — 18).  Skull   broad; 

palatal  foramina  long  II.  Gunomys,  Thos. 

C.  Size  large  ;  tail  long,  almost  as   long  as   head   and 

body  ;  mammae  3 — 3=  12.  Skull  long  and  narrow  : 

palatal  foramina  long  III.  Bandicota,  Gray. 

1.  Nbsokia. 

1842.    NesoMa,  Gray,  Ann.  Mag.  Nat.  Hist.  x.  p.  264. 

1860.  Spalacomys,  Peters,  Abhandl.  konigl.  Ak.  Wiss.  Berlin,  p.  139. 

Type  species,  Arvicola  indica,  Gray  and  Hardw.  (=  Nesokia 
hardivickei,  Gray  et  auctorum).  Through  some  extraordinary 
mistake  there  was  a  transposition  (at  least  in  part)  of  the  descriptions 
in  the  publication  of  the  two  species  hardivickei  and  kok  (Mag.  Nat. 
Hist.  i.  p.  585,  1832).  The  result  of  this  error  was  a  confusion  which 
was  noted  by  Peters  in  the  paper  (I.  c.)  in  which  he  proposed  the 
generic  name  Spalacomys,  which  he  rightly  stated  could  only  be 
cleared  up  by  reference  to  the  types.  The  same  specimen  (B.  M.  no. 
99a)  is  the  type  of  both  Arvicola  indica,  Gray  and  Hardw.,  and 
Mus  hardivickei,  Gray,  so  that  the  genus  Nesokia,  like  Spalacomys, 
is  based  on  the  northern  form  of  Bandicoot,  and  Nesokia,  as  the 
earlier  name,  stands,  and  Sj^alacomys  becomes  a  synonym. 
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The  genus  is  not  well  represented  in  the  National  Collection. 
There  is  a  series  of  specimens  from  Rajputana  and  odd  ones  from 
Fategarh,  Delhi,  &c,  and  this  would  seem  to  be  the  southern  and 
eastern  limit  of  distribution  of  the  genus.  Northwards  it  has  been 
found  as  far  as  Lob  Nor  (40°  N.  lat.j,  and  it  extends  at  least  as  far 
west  as  Cairo. 

The  fur  varies  between  wide  extremes — from  the  coarse,  short,  harsh, 
almost  bristly  pelage  of  the  southern  lowland  forms  (N.  indica,  &c.) 
to  the  fine,  long,  silky  coat  of  N.  brachyura  in  the  far  north.  All 
the  species  have  a  certain  number  of  longer  coarser  hairs  scattered 
over  the  back  and  flanks,  but  especially  on  the  rump,  which  extend 
beyond  the  ordinary  fur.  In  all  cases  the  tail  is  practically  naked  ; 
the  sparse  minute  hairs  with  which  it  is  clothed  are  only  visible 
under  a  lens  ;  the  hands  and  feet  are  but  little  better  clothed.  The 
colour-pattern  in  all  species  is  the  same.  Individual  hairs  are  more 
or  less  dark  slate-colour  for  at  least  three-fourths  of  their  length 
the  balance  being  a  pale  tip.  The  colour  of  this  pale  tip  and  the 
extent  to  which  the  underlying  slate-colour  shows  through  determine 
the  general  colour  of  the  species.  The  colour  of  the  back  merges 
gradually  into  that  of  the  flanks  and  belly  without  any  sharp  line  of 
demarcation  ;  the  lower  surface  is  paler  than  the  upper. 

The   following    is     a     key     to    the   species    of  Nesokia    (as    now 
restricted)  : — 

A.  Length  of  head  and  body  more  than   250  mm. 

a.  Tail  very  short  (120  mm.).     Alveolar  length 

of  upper  molar  series  12  mm.  (Lob  Nor.)  ... 

b.  Tail  longer  (130  mm.).     Alveolar  length    of 

upper  molar  series  11  mm.     (Yarkhand.)    (2) 

c.  Tail  longer  (135  mm.).     Alveolar  length    of 

upper  molar  series  10   mm.     (Palestine.) 

B.  Length  of  head  and  body  more  than    180   mm. 

a.  Hair  coarse,  coat  harsh.     (Rajputana.) 

b.  Hair  fine,  coat  soft.     (Egypt.) 

C.  Length  of  head  and  body  more    than  160  mm. 

a.  Alveolar   length    of    upper   molars    9    mm. 

(Pindi.  Kuram,  &c.)  (6)     N.  griffitlii,  Horsf. 

b.  Alveolar  length  of  upper  molars  8-5  mm. 

a'.     Hair     coarse,    harsh.       (Central    Sind 

Desert.)  (7)     N.  beaba,  sp.  n. 

V.     Hair  soft,  silky.     (Caspian  Sea.)        ...     (8)     N.  bailwardi,  Thos. 


(1) 

iV. 

brachyura,   Buchn 
[Mason 

(2) 

N. 

scullyi,  Wood- 

(3) 

N. 

bacheri,  Nehring. 
[Hardw 

(4) 

N. 

indica,  Gray  & 

(5) 

N. 

suilla,  Thos. 
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D.     Length  of  head  and  body  less  than  160   mm. 

a.  Colour  brighter.     (Kandahar.)         (9)     N.  huttoni,  Blyth. 

b.  Colour  duller.     (Merv.)         (10)     N.  satunini,  Nehring. 

Note. — N.  huttoni  satunini  was  described    by  Nehring  from   the 

Merv  Oasis  in  1892  (I.  c.  inf.),  but  ten  years  earlier  Baddle  and 
Walter  (Zool.  Jahrb.  iv.  p.  1036,  1889)  described  N.  boettgeri  from 
the  bank  of  the  Amu  Darya,  where  the  Trans-Caspian  Railway 
crosses  that  river.  The  type  localities  of  the  two  species  were 
therefore  close  together. 

I  have  seen  no  specimen  of  N.  boettgeri,  and,  except  that  the 
tail-length  is  given  as  46  mm.,  I  can  find  no  essential  differences 
between  it  and  N.  satunini.  If  the  tail-length  recorded  for  the 
Amu  Darya  specimen  is  incorrect,  it  is  probably  not  different  from 
the  Merv  species.  This  seems  to  be  the  conclusion  also  arrived 
at  by  Mr.  Thomas  (Ann.  and  Mag.  Nat.  Hist,  xx.  p.  200,  1907). 

(1)  Nesohia  brachyura,  Biichn. 
1889.     Nesokia  bracliytira,  Bachner,  Mamm.  Przewalsk  p.  82. 

Fur  long  (25 — 30  mm.  on  back)  and  soft  ;  scattered  hairs  od 
flank  and  rump  10  mm.  longer. 

Pale  tips  of  hairs  buff  on  the  back,  fading  to  white  on  the 
belly.  General  colour  from  tawny  on  the  back  to  greyish  white  on 
the  belly.     Hands,  feet,  and  tail  pale. 

Dimensions  : — 

Head  and  body  257  mm.  :  tail  116  ;  hind  foot  43  :  ear  11"2. 

Skull  :  basilar  length  45  ;  zygomatic  breadth  42  :  alveolar  length 
of  upper  molar  series  12. 

Hob.    Lob  Nor  (lat.  40°  N.,  long.  90°  E.). 

Very  closely  related  to  the  next  species  ;  it  appears  to  have  a  pro- 
portionally shorter  tail  and  a  longer  skull  (especially  noticeable  in 
the  portion  in  front  of  the  orbits).  A  cotype  in  the  Natural  History 
Museum,  received  from  the  St.  Petersburg  Museum,  gives  measure- 
ments even  more  close  to  those  of  N.  scvllyi. 

(2)  Nesokia  scullyi,  Wood-Mason. 

1876.     Nesokia  scullyi,  Wood-Mason,  Proc.  As.  Soc.  Beng.  p.  80. 
The  type  specimen  (skin  and  skull)  is  the  only  known  representative 
of  this  species.     Blanford  has   figured  it  ('  Second    Yarkand  Mission  : 
Mamm.,'  p.  49,  pis.  viii.    a,  x.    a),  and  both  he    and  Dr.  Anderson 
a.  A.  S.  B.  p.  224,  1878)  have  re-described  it. 
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Fnr  long  (20  mm.  on  back,  teste  Blanford,  I.e.),  soft  and  silky. 

Pale  tips  of  hairs  pale  fawn-colour  on  the  back,  whitish  on  the 
belly.  The  general  colour  is  thus  very  much  as  in  N.  brachyura  (this 
is  confirmed  by  comparing  Buchner's  and  Blanford's  coloured  figures 
of  the  two  animals).     Hands,  feet,  and  tail  "  flesh-colour. '; 

Dimensions  of  the  type  : — 

Head  and  body  168  mm.*  ;  tail  132  ;  hind  foot  43  ;  ear  15. 

Skull  :  basilar  length  40  ;  zygomatic  breadth  30  ;  alveolar  length 
of  upper  molar  series  11. 

Flab.  Yarkhand. 

(3)  Besokia  bacheri,  Nehring. 

1897.     NesoJcia  bacheri,  Nehring,  Zool.  Anzerig.  no.  p.  547,  503. 

Nehring  described  this  species  from  spirit-specimens,  and  gives  no 
details  of  fur-texture.  He  states  the  general  colour  to  be  reddish 
brown.  Hands,  feet,  and  tail  pale.  He  records  the  following 
dimensions  :  — 

Head  and  body  268  mm.;  tail  135  ;  hind  foot  40. 

Skull  :  basilar  length  46  ;  zygomatic  breadth  32  ;  alveolar  length 
of  upper  molar  series  10. 

Hob.     Palestine. 

(4)      NesoJcia  indica,   Gray  &  Hardw. 

1832.     Arvicola  indica,  Gray  &  Hardwicke,  111.  Ind.  Zool.  i.  pi.  xi. 
1837.     Mus  hardwichii,  Gray  Mag.  N.  H.  i.  p.  585. 

Fur  rather  coarse  and  short  (15  mm.  on  back). 

The  buff  tips  of  the  hairs  rather  long,  which,  as  the  coat  is  rather 
thick,  gives  a  general  yellowish-brown  coloration  above  ;  belly  dirty 
white.     Hands,  feet,  and  tail  flesh-colour. 

Dimensions  : — 

Head  and  body  210  mm.  ;  tail  110  ;  hind  foot  34. 

Skull  :  basilar  length  39  ;  zvgomatic  breadth  30  ;  alveolar  length  of 
upper  molar  series  9. 

Hob.  The  locality  of  the  type  is  merely  recorded  as  "  India." 
There  is,  however,  a  series  from  the  Sambhar  Lake  and  Jeypur  in 
Rajputana    in    the   National    Collection  which   I    believe    to    be  this 

*  The  dimensions  of  the  type  were  recorded  by  Dr.  Scully  as:  "  Total  length  11"'«  ; 
tail  5"-2."  From  this  it  has  been  deduced  that  the  head  and  body  measurement  is  f'  G"'6  "= 
168  mm. ;  but  tfcis  is  palpably  a  mistake,  probably  between  250  and  260  mm.  is  the  true 
dimension. 
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species.  Other  specimens  from  Tong  in  Baluchistan  do  not  seem 
materially  to  differ,  while  still  others  from  Fatehgar  are  too  young  to 
afford  reliable  data. 

(5)     Nesokia  suilla,  Thomas. 
1907.     Nesokia  suilla,  Thomas,  Ann.  &  Mag.,  Nat.  Hist.  xx.  p.  203. 

Fur  finer  than  in  N.  indica,  but  by  no  means  soft  and  silky  as  in 
N.  scullyi,  brachyura,  &c.     About  15  mm.  in  length   on  the  back. 

Coloration  much  as  in  N.  indica,  but  on  the  average  a  trifle 
yellower. 

Dimensions  : — 

Head  and  body  185  mm. ;  tail  113  ;  hind  foot  32  ;  ear  16. 

Skull :  basilar  length  39  ;  zygomatic  breadth  27  ;  alveolar  length 
of  upper  molar  series  8*8. 

Hab.     Upper  Egypt.     (Type  from  Suez,  others  from  Cairo,  &c.) 

(6)     Nesokia  griffithi,  Horsfield. 
1851.     NesoJaa  griffithi,  Horsfield,  Cat.  p.  145. 

The  type  is  in  the  Museum  Collection,  but  it  is  a  quite  young 
animal.  There  are  specimens,  however,  from  Rawal  Pindi,  Hassan 
Abdool,  Kohat,  which  are  neither  N.  indica  nor  huttoni,  and  with 
which  the  type  of  N.  griffithi  agrees  quite  well.  If  my  identification 
is  correct  : — 

Fur  in  length  and  texture  very  much  as  in  N.  suilla. 

Coloration  as  in  N.  indica.     Hands,  feet,  and  tail  pale. 

Dimensions  of  an  old  female  from  Rawal  Pindi  collected  by  Major 
Birrell,  R.A.M.C.  :— 

Head  and  body  160  mm. ;  tail  113  ;  hind  foot  30  ;  ear  18. 

Skull:  basilar  length  37  ;  zygomatic  breadth  18  ;  alveolar  length  of 
upper  molar  series  9. 

Hab.  Type  locality  recorded  as  "  Pushut."  The  localities 
mentioned  above  point  to  a  habitat  on  the  W.  Himalayas. 

(7)     Nesokia  beabaf  sp.  n. 

A  bandicoot  resembling  N.  indica,  but  smaller. 

Size  intermediate  between  N.  indica  and  huttoni. 

Fur  very  coarse  and  harsh,  short  (10-12  mm.  on  back). 

General  colour  drab  with  a  brown  tinge  above,  grey  on  the  belly. 
Hands,  feet,  and  tail  darker  than  in  N.  indica. 

Skull  same  shape  as  in  N.  indica,  but  much  smaller  than  in  that 
species. 
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Dimensions  : — 

Head  and  body  164  mm.  :  tail  113  ;  hind  foot  30  ;  ear  16. 

Skull  :  basilar  length  35  ;  zygomatic  breadth  26  ;  alveolar  length 
of  upper  molar  series  8*5. 

Hab.     Pithoro,  Central  Sind   Desert. 

Type.  Old  female.  B.  M.  No.  8.9.13.9.  Original  number  B.G.  2. 
Collected  at  the  instance  of  the  Bombay  Government  on  24th 
September  1907,  and  presented  to  the  Natural  History  Museum 
by  the  Bombay  Natural  History  Society. 

(8)     Nesokia  bailwardi,  Thomas. 

1907.     NesoJcia  bailwardi,  Thomas,  Ann.  &  Mag.,  Nat.  Hist.  xx.  p.  199. 

Fur  of  medium  length  (15  mm.),  very  fine  and  soft. 

Pale  tips  of  hairs  short,  buffy,  giving  a  general  colour  above  near 
"  wood-brown,"  greyish  white  below. 

Dimensions  : — 

Head  and  body  167  mm.  ;  tail  123  ;  hind  foot  33  ;  ear  24. 

Skull :  basilar  length  37  ;  zygomatic  breadth  27  ;  alveolar  length 
of  upper  molar  series  8*5. 

There  is  a  strong  resemblance  between  this  species  and  N.  grijfithi, 
but  the  stouter  teeth  of  the  latter  easily  distinguish  it  ;  both  these 
forms  are  separated  at  once  from  JS.  beaba  by  the  coarse  bristly 
coat  of  this  last  species. 

Hab.     South  shore  of  Caspian  Sea. 

(9)     Nesokia  huttoni,  Blyth. 

1846.     Nesokia  huttoni,  Blyth,  J.  A.  S.  B.  xv.  p.  139. 

Fur  very  soft,  close,  and  fairly  long  (20  mm.  on  back). 

General  colour  above  a  bright  fawn,  fading  to  greyish  white  on 
the  belly.     Hands,  feet,  and  tail  flesh-colour. 

Dimensions  : — 

Head  and  body  150  mm.  ;  tail  100  ;  hind  foot  30. 

Skull :  basilar  length  38  ;  zygomatic  breadth  26  ;  alveolar  length 
of  upper  molar  series  8*5. 

Hab.  Kandahar.  The  Museum  has  also  specimens  collected  by 
Blanford  at  Tong  and  K  a  lagan  in  Baluchistan. 

(10)      Nesokia  satunini,  Nehring. 

1880  (?).     NesoJcia  boettgeri,  Radde  &  Walter,   Zool.  Jahrb.  iv.  p.  1036. 

1899.     Nesokia  huttoni  satunini,  Nehring,   S.   B.   Ges.   naturf .   Fr.  Berl.    vii 
p.  108. 
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I  have  already  referred  to  N.  boettgeri  (v.  sup.  footnote  to 
key,  p.  738).  Of  N.  h.  satunini  the  Museum  possesses  a  cotype 
presented  by  the  Branicki  Museum,  Warsaw. 

The  fur  is  rather  coarser  and  shorter  (155  mm.  on  back)  than 
in  the  last  species,  but  equally  full  and  close. 

The  colour  is  darker  and  duller,  approaching  "  clay-colour."  The 
hands,  feet,  and  tail  pale. 

The  dimensions  are  : — 

Head  and  body  153  mm. ;  tail  102  ;   hind  foot  30. 

Skull :  basilar  length  34  ;  zygomatic  breadth  25  :  alveolar  iength 
of  upper  molar  series  8. 

Hab.     Merv,  Transcaspia. 

Besides  the  darker  duller  colour,  other  differences  from  N.  hvttoni 
are  the  smaller  teeth  and  rather  broader  braincase. 

II. — Gunomys. 

1907.     Gunomys,  Thomas,  Anna.  &  Mag.  Nat.  Hist.  xx.  p.  203. 

Type  species,  Arvicola  bengalensis,  Gray  and  Hardwicke  ( =  Nesokia 
bengalensis  auctorum). 

Considering  how  widespread  the  genus  is  throughout  India,  it  is 
even  worse  represented  in  the  National  Collection  than  Nesokia.  Col. 
A.  E.  Ward  has  sent  specimens  from  the  Jhelum  Valley,  Kashmir, 
and  this  Society  specimens,  obtained  through  the  Bombay  Govern- 
ment, from  Pithoro  in  Sind.  The  Indus  River  may  be  accepted  as 
the  western  boundary  of  the  genus,  and  it  is  hemmed  in  on 
the  north  by  the  Himalayas.  It  ranges  through  Burma h  into  the 
Malay  Peninsula,  thus  extending  southwards  practically  to  the 
Equator. 

The  fur,  as  was  to  be  expected,  varies  even  more  in  this  genus  than 
in  Nesokia  ;  the  difference  between  the  fine  long  silky  fur  of  wardi 
from  Kashmir  ana  the  coarse,  short,  harsh  coat  of  varius  from  Pen- 
ang  is  about  as  great  as  could   be  imagined. 

The  general  colour-pattern  is  the  same  as  in  Nesokia;  indeed,  G. 
■wardi  and  iV,  grifithi  are  almost  indistinguishable  by  mere  colour,  and 
a  similar  close  likeness  is  found  between  the  Nesokia  and  Gunomys  of 
Lower  Sind. 

The  tail  is,  on  the  average,  f  the  length  of  the  head  and  body. 

The  following  is  a  key  to  the  species  of  Gunomys  so  far   as    I    have 
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(1)  bengalensis,  G.  &  H. 


(2)  varillus,  Thos. 

(3)  gracilis,  Nehr. 

(4)  wardi,  sp.  n. 


been   able   to  tabulate  'them    with   the   incomplete  material   at  my 

disposal  :  — 

A.  Length  of  upper  molar  series  less  than  7'5  mm. 
a.  Larger,   head  and   body    more  than   200   mm. 

Skull  length  43  mm.     (Lower  Bengal.) 
6.  Smaller,  head  and  body  less  than  200  mm. 
Skull  length  41  mm. 

d1.  Upper  molar  series  7*2  mm.     (Penang.) 
61.  Upper  molar  series  6-6  mm.    (Ceylon.) 

B.  Length  of  upper  molar  series  more  than  7-5  mm. 

a.  Fur  fine,  silky,  long  (25  mm.)  (Kashmir.) 

b.  Fur  coarser,  soft  or  harsh,  short  (13 — 16  mm.) 
d.  Size     large  (head  and  body    more  than  200 

mm.).    Fur  coarse  and  harsh. 

a3.  Colour  mixed  buff  and  black.  Upper  molar 

series  7*6  mm.     (Penang.)      ... 

b"1.  Colour  brown.   Upper  molar  series  8*3  mm. 

(Konkan.)         ....         ...         ...         ...         ... 

b1.  Size  smaller  (head  and   body  less  than  200 
mm.). 
a?.  Fur  coarse  and  harsh.  Upper  molar  series 

8*3  mm.  (Sind.) 
67.  Fur  finer,  softer.  Upper  molar  series  8  mm. 

or  less. 

a3.    Bally    greyish    white.    (Carnatic    and 
Dekhan)        ...         ...         ...         ...         ... 

6s.  Belly  strongly  tinged  yellow.  (Nepal.)... 

(1)      Gunom'/s  ben.galen.sis.    Gray. 

1833.  Arvicola  benaalensis,  Gray  and  Hardw.,  111.  Ind.  Zool.  ii.  pi.  21. 

1854.  Mm  daccaen-iis,  Tytler,  Am,  &  Mag.  Nat.  Hist.  xiv.  p.  173. 

1878.  Aim  (Nesokiu)  blylhinnus,  Anderson,  J.  A.  S.  B.  xlvii.  p.  227. 

1878.  HIus  (Xesokiu)  barclayanus,  Anderson,  J.  A.  S.  B.  xlvii.  p.  229. 

This  is  the  speoies  of  Lower  Bengal  ;  the  type  is  not  available, 
but  I  have  seen  specimens  from  Calcutta  which  may  be  confidently 
accepted  as  representing  it. 

Fur  harsh,  sparse,  and  rather  short  (14-15  mm.  on  back). 
General  colour  above  mottled  buff  and  dark  brown,  the  belly 
greyish. 

Blanford    records   the   dimensions    of  an  old   male    as  follows : — 

Head    and  body  205  mm. ;    tail  160  ;  hind  foot  32  5  (this  must  be 
meant  for  37-5)  ;  ear  20& 
5 


(5)  varius,  Thos. 

(6)  lordi,  sp.  n. 

(7)  s'mdicus,  sp.  n. 


(8)  hole,  Gray. 

(9)  taruyentit,  Horsf. 
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Skull  dimensions  of  an  old  male  from  Calcutta  are  : — 
Greatest   length   43  ;    basilar  length  38*3  ;  zygomatic  breadth  25  ; 
brain-case    breadth     16'3  ;    interorbital    breadth    6'7  ;  nasals    13*8   ; 
diastema  14  ;  upper  molar  series  6*8. 

Hab.  Lower  Bengal.  Nesokia  blythianus  of  Anderson  is  almost 
certainly  a  synonym  of  bengalensis,  and  it  seems  most  likely  that  his 
barclayanus  from  Ghazipur  is  the  same.  I  have  seen  a  spirit- 
specimen  from  Moulmein,  an  adult  female,  which  tallies  with  the 
above  measurements  ;  it  seems  to  approach  varius  in  its  colouring. 

(2)      Gunomys  varillus.  Thomas. 

1907.     Gunomys  varillus,  Thomas,  Ann.  &  Mag.  Nat.'  Hist.  sx.  p.  205. 

I  quote  from  Thomas's  original  description  : — 

"  Size  very  small.  Fur  coarse.  General  colour  above  about  as  in 
G.  varius,  or  rather  more  buffy,  but  the  mixture  is  finer,  not  so 
coarsely  variegated.  Under  surface  dull  greyish.  Hands  and  feet 
brown. 

"  Dimensions  of  the  type  (measured  in  the  skin)  : — 

"  Head  and  body  184  mm.  ;  tail  137  ;  hind  foot  36-5  ;  ear  16." 

Skull :  greatest  length  405  ;  basilar  length  35  ;  zygomatic  breadth 
23  ;  brain-case,  breadth  16*5  ;  interorbital  breadth  5'7  ;  nasals  13  ; 
diastema  13  ;  upper  molar  series  7*2. 

Hab.     The  type  locality  is  Penang,  Malay  Peninsula. 

(3)      Gunomys  gracilis,  Nehring. 

1850.     Mm  clubius,  Kelaart,  J.  Ceyl.  As.  Soc.  v.  p.  217.     (Preoccupied.) 

1902.     Nesokia  gracilis,  Nehring,  S.B.  Ges.  nat.  Fr.  Berl.  p.  116. 

A  small  species  with  fine  short  fur  (15  mm.  on  back).  General 
colour  dark  brown  above,  whitish  grey  below.  Hands  and  feet 
pale. 

Dimensions  (as  given  by  Nehring)  : — 

Head  and  body  195  ram.  ;  tail  150  ;  hind  foot  31  ;  ear  18. 

Skull  :  greatest  length  4*1  ;  basilar  length  35*6  ;  zygomatic 
breadth  24*3  ;  brain-case  breadth  16*3  ;  interorbital  breadth  6-3  ; 
nasals  11*7  ;  diastema  12fl  ;  upper  molar  series  6'6. 

Bab.     Ceylon. 

(4)      Gunomys  wardi,  sp.  n. 
A    Gunomys,    superficially,    closely    resembling    Nesokia   griffithi, 
but  with  a  proportionally  longer  tail  and  dark  feet. 
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Size  about  the  same  as  Nesokia  inclica.  Fur  long  (25  mm.  on 
back),  soft  and  silky.  Generol  colour  above  '  mummy  brown,'  indivi- 
dual hairs  "  slate-grey  "  basally  for  three-fourths  their  length,  then 
buff  ;  below  whitish  grey,  individual  hairs  "  slate  grey  '  with  white 
tips  ;  chin  white  ;  hands  dark,  the  fingers  white  ;  feet  rather  densely 
clothed  with  short  hairs,  dark  umber-brown  above,  white  on  the  sides. 

Dimensions  of  type  (measured  in  the  flesh):  — 

Head  and  body  198  mm. ;  tail  155  ;  hind  foot  37  ;  ear  25*5. 

Skull :  greatest  length  45  (c.)  ;  basilar  length  39  (c.)  ;  zygomatic 
breadth  26*5  ;  diastema  13  ;  length  of  upper  molar  series  8. 

Hob.  Kashmir.     (Type  from  Pandritton,  5,500'.) 

Type.  Adult  male.  B.  M.  no.  8.  7.  6.  34.  Original  number  791. 
Collected  25th  November,  1906,  by  C.  M.  Crump,  and  presented  to 
the  Natural  History  Museum  by  Col.  A.  E.  Ward. 

Five  specimens  in  all  examined.  The  tail  seems  to  average  rather 
short  for  a  Gunomys  ;  in  the  type  it  is  fairly  normal  for  the  genus, 
but  in  other  specimens  it  barely  exceeds  two-thirds  the  length  of  the 
head  and  body.  The  long,  thick  silkly  coat  serves  to  distinguish  it 
at  a  glance  from  any  other  Guvomys.  I  have  much  pleasure  in 
naming  thisvery  distinct  species  after  Col.  Ward. 

(5)  Gunomys  varius,  Thos. 
1908.  Gunomys  varius,  Thomas,  Ann.  &  Mag.  Nat.  Hist.  xx.  p.  204. 
Thomas,  in  describing  this  species,  says  : — "  Size  decidedly  larger 
than  in  G.  bengalensis.  Fur  very  coarse  and  harsh,  though  not  to  be 
called  spiny.  General  colour  above  coarsely  mixed  black  and 
cream-buff,  without  the  brown  tints  of  bengalensis.  Under  surface 
dull  grizzled  greyish.  Hands  and  feet  brown  on  the  middle  of  the 
metapodials,  whitish  laterally  and  on  the  digits. 

"  Dimensions  of  the  type  (measured  in  the  flesh) : — 
"  Head  and  body  266  mm.;  tail  197  ;  hind  foot  40  ;  ear  19" 
Skull:    greatest   length    48;  basilar  length  43;  zygomatic  breadth 
26*7;  brain-case  breadth  13*2;  interorbital   breadth    6  5;    nasals    16: 
diastema  16*3;  upper  molar  series  7*6. 

Hab.     The  type  locality  is  Penang,  Malay  Peninsula. 

(6)     Gunomys  lordi,  sp.  n. 
A   Gunomys    of   the  large-toothed    kok   group,    of  large  size  and 
short  harsh  fur. 
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Size  considerably  larger  than  G.  bengalensis.  Fur  sparse,  harsh 
and  rather  short  (15-17  mm.  on  the  back).  General  colour  above 
mingled  buff  and  black  (or  very  dark  brown);  individual  hairs  slaty 
brown  with  buff  tips,  with,  however,  large  proportion  of  rather 
longer  black  hairs.  Under  surface  dirty  white,  the  hairs  white  to 
their  bases.     Hands  and  feet  pale  brown  above,  whitish  on  the  sides. 

Dimensions  of  the  type  (measured  in  the  flesh  ) : — 

Head  and  body  243  mm.;  tail  195  ;  hind  foot  41  ;  ear  24. 

Skull:  greatest  length  48;  basilar  length  40;  zygomatic 
breadth  28;  brain-case  breadth  18-5  ;  interorbital  breadth  7  3; 
nasals  15*5  ;  diastema  15  ;  upper  molar  series  8*3. 

Hob.     Konkan  Districts  of  Bombay.     (Type  from  Kolaba  Dist.) 

Type.  Old  male.  B.  M.  No.  8.  9. 13. 1.  Original  number  W.  L.  193. 
Collected  8th  July  by  the  Rev.  W.  l^rd  and  presented  to  the 
Natural  History  Museum  by  the  Bombay  Nat.  Hist.  Society. 

(7)      Gunomys  stndicus,  sp.  n. 

A  Gunomys  of  the  kok  group  and  closely  resembling  G.  lordi,    but 

smaller  in  size. 

Size  as  in  G.  bengalensis.     Fur  as  in    G.   lordi,    but    slightly    less 

harsh.     General   colour  above    paler  than    in    lordi,  the  pale  tips  of 

individual  hairs  lighter  and  extending  to  nearly    half  their    length  ; 

below  pale    whitish  grey,   basal    half  of   individual  hairs    very    pale 

grey,  the  rest  white. 

Skull  much  as  in  Lordi,  but  smaller  in  all  dimensions.  Basal  two- 
thirds  of  anterior  margin  anteorbital  plate  evenly  concave.  Teeth  : 
incisors  rather  lighter  than  in  lordi,  molars  as  in  that  species. 

Dimensions  of  type  (measured  in  the  flesh  J  :- 

Head  and  body  199  mm. ;  tail  165  ;  hind  foot  33  ;  ear  23. 

Skull :  greatest  45  ;  basilar  length  39  ;  zygomatic  breadth  2(r5  ; 
brain-case  breadth  17  3  ;  interorbital  breadth  6  ;  nasals  12'6  ;  dias- 
tema 14-i  ;  upper  molar  series  83. 

I  Jab.     Lower  Said.     (Type  from  Pithoro,  Oantral  Sind  Desert.) 

Type.  Old  female.  B.  M.  No.  8.  9.  13  7.  Original  number 
B.  G.  53.  Collected  under  instructions  from  the  Bombay  Govern- 
ment, and  presented  to  the  Natural  History  Museum  by  t.ia  B  jmbay 
Nat.  Hist.  Society. 

This  species,  though  somewhat  resembling  G.  lordi,  is  easily 
separable  on  size.     Tne  dimensions  of  an   exceptionally    large   male 
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of  this  species  were  recorded  by  the   collector  as  follows:— Head  and 
body  201  mm.  ;  tail  173  ;  hind  foot  35;  ear  24. 

(8)      Gunomys  kok,  Gray. 

1837.     Mus  l;ch,  Gray,  Mag.  Nat.  Hist.  i.  p.  585. 

18:S9.     Mus  (N(otoma)  provittens,  Elliot,  Madr.  Journ.  L.  &  S.  p.  210. 

The  type  of  the  species  was  taken  by  Elliot  in  the  Carnatic, 
whence  it  extends  northwards  into  the  Dekhan.  Specimens  from 
Ahmednagar  are  apparently  identical  with  those  from  Dharwar. 

Size  rather  smaller  than  bengalensis.  Fur  rather  soft  and  coat 
thicker  but  not  longer  as  compared  with  bengalensis.  General 
colour  above  nearly  uniform  brown ;  below  whitish  grey. 

Sir  W.  Elliot  records  the  dimensions  of  an  old  male  as  follows  : — 

Head  and  body  175  mm.  ;  tail  163  ;  hind  foot  35  ;  ear  23. 

Skull  :  greatest  length  41*5  ;  basilar  length  36  3  ;  zygomatic 
breadth  25  ;  brain-case  breadth  17  ;  interorbital  breadth  6'2  ; 
nasals  12  3;  diastema  13  ;  upper  molar  series  8.  These  skull- 
measurements  are  taken  from  the  cotype,  which,  though  adult,  is  not 
old.  The  skull  of  an  older  male  from  Ahmednagar  gives  barely  a 
millimetre  more  in  greatest  length. 

Hab.   The  type  locality  is  Southern  Mahratha  Country. 

(9)      Gunomys  tarayensis,  Horsf. 
1855.     Mux  tarayensis,  Horsf,  Ann,  &  Mag.  Nat.  Hist  xvi.  p.  112. 
1855.     Mnsp  urimammis,  Horsf,  loc.  cit. 

1855.     Mus  morvngensis,  Horsf,  loc.  cit. 

The  types  of  tarayensis,  plurtmammis,  and  morungensis  are  all  in 
the  Museum  Collection,  and  undoubtedly  belong  to  one  species. 
G.  tarayensis  belongs  to  the  small- toothed  group,  in  which  the 
oldest  name  is  bengalensis. 

No  dimensions  are  recorded,  but,  judging  from  size  of  skull  and 
length  of  hind  foot,  tarayensis  is  rather  smaller  than  bengalensis. 

Fur  rather  harsh  (not  so  harsh  as  in  bengalensis)  but  short 
(13-15  mm.  on  back).  General  colour  above  brighter  than  ir 
bengalensis,  below  markedly  suffused  with  yellow. 

No  dimensions  are  recorded,  but  the  dry  hind  foot  is  35  mm. 

Skull  :  greatest  length  41  ;  basilar  length  36  ;  zygomatic  breadth 
25 ;  brain-case  breadth  17  ;  interorbital  breadth  62  ;  nasals  12  ; 
diastema  13 ;  upper  molar  series  7*8. 

Hab.     Nepal. 
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In  all  three  specimens  examined  the  yellow  suffusion  on  the  belly 
is  well  marked. 

III.     Bandicota. 

1873.     Bandicota,  Gray,  Ann.  &  Mag.  Nat.  Hist.  xii.  p.  418. 
Type  species,  Bandicota  gigantea,  Hardw. 

This  genus,  which  contains  the  real  "  Bandicoots "  (from  Tel. 
"pandi  koku  "  =  pig-rat,  on  account  of  the  grunting  note  made  by 
them  when  attacked),  is  unfortunately  still  worse  represented  in  the 
Museum  Collection  than  the  other  two — so  meagrely,  indeed,  that  I 
put  forward  the  following  as  merely  a  tentative  arrangement  pend- 
ing the  receipt  of  more  and  better  material.  The  most  northerly 
locality  from  which,  to  my  knowledge,  the  genus  has  been  obtained 
is  Delhi,  i.e.  say  33°  N.  lat.  South  of  that  it  is  represented 
throughout  the  Peninsula  and  Ceylon,  it  crosses  into  Burma,  and  has 
been  taken  in  Java  and  Formosa. 

In  most  of  the  species  the  scattered  long  hairs  present  in  Nesokia 
and  Gunomys  are  so  multiplied  that  they  form  a  sort  of  "  mantle  *' 
on  the  lower  back  and  rump  completely  hiding  the  underfur. 
Usually  the  colour-pattern  is  a  buffy  grey,  modified  to  a  greater  or 
less  extent  by  the  "  mantle  "  of  long  hairs. 

The  following  key  to  the  known  species  of  Bandicota  is  the  best 
I  have  been  able  to  arrange  from  the  material  at  my  disposal : — 

A.  Size    large :    hind    foot    more    than    60  mm. 

(Hurdwar.)        (1)  gigantea,  Hardw. 

B.  Size  medium  :  hind  foot  54-55  mm. 

a.  Tail    proportionally    longer  ;    colour    of 

underfur  brown  ;  skull  stouter.     (East 

Coast,  Madras.) (2)  malabarica,  Shaw. 

b.  Tail   proportionally   shorter  ;   colour    of 

underfur  greyish  white  ;  skull  slimmer. 

(Java.)       (3)  setifera,  Horsf. 

C.  Size     small  :     hind    foot    48-51    mm, 

a.  Colour  almost  black. 

a1.     Skull  stouter,  coarser.   (Calcutta.)  ...  (4)  elliotana,  Anders. 
b1.    Skull   more   delicately  made.     (East 

Coast,  Madras.)       (5)  indica,  Bechst. 

b.  Colour  brown.  (Nepal.)  ...         (6)  nemorivaga,  Hodgs. 

(1)    Bandicota  gigantea,  Hardw. 
1804.    Mus  giganteus,  Hard wicke,  Trans.     Linn.  Soc.  vii.  p.  306. 


CLASSIFICATION  OF  THE  BANDICOOTS.  749 

Hardwicke  (I.e.)  professedly  substituted  " giganteus"  for  malabari- 
cus, Shaw,  as  a  more  suitable  name,  because  he  had  found  a  large 
Bandicoot  a  long  way  from  Malabar.  This,  of  course,  is  inadmissible. 
Fortunately  he  at  the  same  time  published  a  description  and  figure, 
and  these,  with  a  type  specimen  collected  by  himself  and  now  in  the 
Natural  History  Museum  Collection,  prove  quite  conclusively  that 
Hardwicke's  was  a  larger  and  quite  distinct  form  from  malabaricus. 

Fur  rather  harsh,  25  mm.  long  on  the  back  ;  a  large  admixture  of 
longer  hairs,  varying  from  40  mm.  on  the  sides  to  100  mm.  on  the 
back.  General  colour  above  greyish-white,  suffused  with  dark  brown ; 
under  surface  greyish.  Hairs  of  underfur  pale  "  drab-grey  "  with 
white  tips,  longer  hairs  "  seal-brown."  Hands  and  feet  wood-brown. 
Tail  sparsely  clothed  with  very  short  hairs,  dark,  very  often,  if  not 
always,  with  a  short  white  tip. 

Dimensions  of  an  old  male  from  Rajputana  : — 

Head  and  body  360  mm.  ;  tail  300  ;  hind  foot  62*5  ;  ear  15. 

Skull ;  greatest  length  69  ;  basilar  length  61*5  ;  zygomatic  breadth 
36*3;  nasals  28  ;  diastema  21  ;  length  of  upper  molar  series  12. 

Hardwicke  quotes  for  his  type,  an  old  female : — 

Head  and  body  331  mm.  ;  tail  325 ;  hind  foot  of  type  measured  on 
the  dry  specimen  is  60  mm. 

Habitat. — The  type  locality  is  Hurdwar. 

Hardwicke,  confusing  it  as  he  did  with  the  Malabar  form,  gave  no 
definite  habitat  for  gigantea.  The  Natural  History  Museum,  besides 
Hardwicke's  specimens,  which  were  probably  from  Hurdwar,  has 
specimens  from  Rajputana  and  Delhi,  which  must,  for  the  present  at 
any  rate,  be  allotted  to  this  species.  Whether  it  goes  further  north 
and  how  far  south  it  ranges  must  remain  doubtful  until  more  material 
is  available. 

(2)    Bandicota  malabarica,   Shaw. 
1801.     Mus  malabaricus,  Shaw,  Gen.  Zool.,  p.  54. 
1839.     Mus  (Neotoma)  giganteus,  Elliot,  Madr.  Journ.  L.  &  S.,p.  209. 

Shaw  thought  he  was  dealing  with  Pennant's  Perchal  and 
Bandicote  Rats,  but,  as  his  name  shows,  he  had  West  Coast  specimens 
to  deal  with.  I  have  no  actual  topotypes  to  guide  me,  but  some 
specimens  from  Travancore  show  a  marked  difference  from  those  I 
have  identified  as  B.  indica,  especially  in  skull-characters.  It  is 
markedly   larger.     I    quote   with    some    hesitation    the   dimensions 
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recorded  on  a  Travancore  specimen  : — Head  and  body  300  mm.  ;  tail 
316  ;  hind  foot  55.  The  tail  in  malabarica  seems  to  be  constantly 
long  in  proportion  to  the  head  and  body,  but  I  can  scarcely  think 
that  it  is  so  to  the  extent  claimed.  I  have  only  skulls  (no  skins; 
from  the  Carnatic,  but  these  agree  with  malabarica.  The  skuli 
much  resembles  that  of  elliotana  in  size,  but  is  even  broader  and  more 
coarsely  made. 

The  dimensions  of  the  skull  of  an  old  female  from  Trevandrum 
District  are  : — 

Greatest  length  60  mm.  ;  basilar  length  54  ;  zygomatic  breadth 
33*5  ;  nasals  24  ;  diastema  21 ;  upper  molar  series  10*5. 

Habitat. — Malabar  Coast. 

So  far  as  material  is  available  for  judging,  the  Ceylon  form  is  not 
separable  from  malabarica.  It  seems  to  have  a  proportionally  shorter 
tail,  but  the  skulls  of  the  two  forms  are  closely  alike. 

(3)   Bandicota  setifera,  Horsf. 

1824.     Mm  setifer,  Horsf.  Zool.  Res.  Java. 

[Mm.    icria,   Hamilton,  quoted  by   Horsfield   ( I.  c.  ),  but     apparently 

never  published.] 

A  specimen  quite  recently  received  from  Java  shows  that  this 
species  very  closely  resembles  B.  indica.  Even  the  small  amount 
of  rufous  tinge  on  the  underfur  of  indica  is  absent  in  setifera.  The 
skull  is  slightly  larger  and  coarser  in  all  details  than  that  of  indica, 
teeth  are  broader,  bullse  larger,  &c. 

Dimensions  of  adult  male  (taken  in  the  flesh) : — 

Head  and  body  290  mm. ;  tail  245  ;  hind  foot  54 ;  ear  31. 

Skull :  greatest  length  57  ;  basilar  length  50 ;  zygomatic  breadth 
32  ;  nasals  21  ;  diastema  18  ;  upper  molar  series  10'6. 

Habitat. — Java. 

(4)  Bandicota  elliotana,  Anders. 

1878.  Mus  (Nesokia)  elliotanus,  Anders.  J.  A.  S.  B.  xlvi.  p.  231. 

Anderson's  type,  if  extant,  is  not  available  for  examination.  He 
probably  mixed  two  forms,  one  from  Calcutta,  the  other  from 
Purneah.  The  latter  is  probably  identical  with  or  closely  related  to 
B.  nemorivaga  ;  the  former,  judging  by  a  specimen  recently  received 
from  the  Indian  Museum,  is  a  good  species. 

It  is  smaller  than  B.  gigantea.  It  differs  from  all  other  forms  of 
this  group  by   the  absence   of  the    "  mantle  "   of  long  hairs   which 
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characterises  the  B.  gigantea  group,  in  this  rather  resembling 
B.  nemorivaga  and  its  allies.  The  underfur  is  a  greyish  white  tipped 
with  bright  buff.  The  skull  is  considerably  smaller  than  in  giyantea, 
with  rather  short  nasals,  very  different,  as  Anderson  points  out,  from 
the  broad  nasals  of  gigantea. 

Dimensions  of  the  Indian  Museum  specimen  mentioned  above, 
taken  in  the  flesh,  are  : — 

Head  and  body  275  mm. ;  tail  235  ;  hind  foot  51  ;  ear  21. 

Skull  :  greatest  length  58  :  basilar  length  51  ;  zygomatic  breadth 
32  ;  nasals  20  5  ;  diastema  18*5  ;  upper  molar  series  10  4. 

Anderson  included  in  his  species  specimens  from  Purneah,  Sibsagar 
and  even  the  Khasi  Hills,  but  the  first  one  of  which  details  are 
recorded  was  a  Calcutta  specimen,  and  must  be  accepted  as  the  type. 

(5)     Bandieota  indica,  Bechst. 
1800.     Mus  indicus,  Bechst.  Allgem.  Uebers  vierfuss,  Thiere,  p.  713. 

1800.  Mus  bandieota,  Bechst.  Allgem.  Uebers.  vierfuss,  Thiere,  p.  714. 

1801.  Mus  per  dial,  Shaw,  Gen.  Zool.  ii.  p.  54. 

Thomas,  in  his  paper  on  the  Indian  Muridae  (P.  Z.  S.  1881,  p. 
528),  recognized  that  Pennant's  "  Perchal  Rat  "  and  "  Bandicote 
Rat''  were  the  same  thing,  and  this  view  has  been  universally  accept- 
ed since.  For  these  names  Bechstein  in  his  edition  of  Pennant's 
book  substituted  the  Latin  ones  indicus  and  bandieota.  By  an  over- 
sight Thomas  wrote  "  bundicota  and  indicus"  and  in  this  has  been 
followed  by  other  writers  ;  but,  as  will  be  seen  from  the  references 
quoted  above,  indica  is  the  old?r  name  and  must  stand  for  the  species. 

The  type  locality  is  Pondicherry.  I  unfortunately  have  been 
unable  to  examine  any  specimen  from  the  east  coast  of  Madras  except 
an  immature  one  from  Nellore,  but,  allowing  for  age,  I  can  find  no 
great  difference  between  it  and  two  Nilgiri  specimens.  Accepting 
these  as  representing  indica,  that  species  is  slightly  smaller  than 
elliotana  on  the  one  side  and  malabarica  on  the  other. 

The  underfur  has  no  markedly  coloured  tip  as  is  usual  in  this  genus, 
the  basally  whitish  hairs  merely  becoming  tinged  with  buffy  in 
their  distal  half  ;  the  result  is  a  general  drab  coat  overlaid  on  the 
back,  and  especially  the  rump,  by  a  "  mantle  "  of  dark  brown. 

The  skull,  though  not  much    smaller    than   that    of  elliotana   and 
malabarica   in  over  all  measurements,   is   strikingly    more   delicately 
formed  in  all  details  :  the  bullae  are  distinctly  smaller. 
6 
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Dimensions  of  an  old  female  from  Ootacamund  are  : — 
Head  and  body  266  mm.  :  tail  245  ;  hind  foot  51  :  ear  30. 
Skull  :  greatest  length  57  ;  basilar  length  50  ;   zygomatic    breadth 
31'5  ;  nasals  21*3  ;  diastema  18*5  :  upper  molar  series  10. 
Hab.     Pondicherry. 

(6)     Bandicota  nemorivaga,  Hodgs. 

1836.     Mus  (Rattus)  nemorivagus,  Hodgs.  J.  A.  S.  B.  v.  p.  234. 

1845.     Mus  macropus,  Hodgs.  Ann.  and  Mag.  Nat.  Hist.  xv.  p.  268. 

Two  cotypes  of  Hodgson's  nemorivagvs  and  the  type  of  his 
macropus  are  in  the  Museum  Collection. 

Size  about  as  in  elUotana. 

The  coat  has  the  "  mantle  '  of  long  hairs  much  less  marked 
than  in  the  larger  forms  (except  elUotana).  The  general  colour 
is  a  dull  brown,  the  long  hairs  being  merely  a  somewhat  darker 
shade  of  the  underfill*  amounting  at  most  to. 

Dimensions  as  recorded  by  Hodgson  are  : — 

Head  and  body  300  mm. ;  tail  240  ;  hind  foot  48  ■  ear  31. 

Skull  :  greatest  length  59  ;  basilar  length  50  ;  zygomatic  breadth 
32  ;  nasals  21  ;  diastema  19  ;  upper  molar  series  10*5. 

Hab.     The    type  locality  is  Nepal. 

The  type  of  Mus  macropus  shows  it  to  have  been  a  quite  young 
animal  and  as  it  was  taken  in  the  same  locality  as  nemorivaga  it  is 
no  doubt  a  young  individual  of  that  species. 

Specimens  from  Tonghoo  in  Burma  and  Taiwan  in  Formosa  show 
only  small  differences,  though  apparently  both  are  smaller  than 
nemorivaga.  In  the  absence  of  material  to  show  whether  any  or 
all  of  these  differences  are  constant,  it  would  be  unjustifiable  to 
separate  them. 

I  cannot  close  this  paper  without  calling  the  attention  of  members 
to  the  fact  that  there  is  in  the  National  Collection  not  a  single  speci- 
men of  Bandicota  from  the  Bombay  Presidency,  and  consequently 
Guzerath,  the  Dekhan,  Konkan,  and  Carnatic  have  had  to  be  left 
out  in  the  above  notes  on  the  o-enus. 
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IMPORTANT  ADDITIONS     TO  THE  INDIAN  AVIFAUNA. 

BY 

E.  C.  Stuart  Baker,  F.L.S.,  F.Z.S. 

The  Chinese  Crimson  Horned  Pheasant. 
Tragopan  temmincki. 

Blanford. — Avifauna  of  British  India,  Vol.  IV,  p.  100.  Catalogue  British 
Museum,  Vol.  XXII,  p.  275. 

Two  specimens  of  this  magnificent  pheasant  which  have  been 
received  by  the  Society  from  Capt.  G.  Elliot,  of  the  58th  Rifles,  are 
the   first  specimens  obtained  within  British  Indian  limits. 

They  were  shot  by  Mr.  W.  Scott,  Civil  Officer  of  the  Sadon  Hill 
Tracts,  on  the  Panseng  Pass  at  a  height  of  9,000  feet,  longitude  98, 
latitude  about  25.  In  the  letter  forwarding  the  skins  to  Bombay  the 
following  interesting  notes  are  given. 

o  o  o 

Colours  and  soft  parts. — "  The  bird  had  twohorns,  each  about  1^ 
inch  long  of  a  light  peacock  blue  colour  and  a  pouch  under  his  throat 
3^  to  4  inches  long  of  the  same  colour  mottled  over  with  reddish 
yellow  spots  about  |-  inch  in  diameter." 

Call. — "  One  single,  high  note,  not  unlike  a  cat's  mew." 

In  the  catalogue  of  the  British  Museum  Ogilvie-Grant  gives  the 
range  of  this  pheasant  as  "  South-West  and  Central  China  ;  ranging 
from  the  Mishmi  Hills,  through  Sye-chuen  to  South  Shen-si  and 
Hoo-pee."  Of  the  five  skins  in  the  possession  of  the  Museum  there  is 
one  of  an  adult  male  from  the  Mishmi  Hills.  The  birds  were  shot  at 
the  end  of  March  and  it  is  remarkable  that  at  that  date  the  horns  and 
pouch  should  have  been  at  their  full  colour  and  size.  I  found  that  in 
its  near  relation,  Tragopan  blythi,  Blyth's  Crimson  Horned  Pheasant, 
of  the  Naga  Hills,  the  size  and  colour  of  these  parts  did  not  fully 
develope  until  May  or  early  June.  Dr.  R.  Cran  reported  in  "  Stray 
Feathers  "  that  he  had  obtained  a  specimen  of  Blyth's  Tragopan  from 
the  Dafla  Hills  ;  these  Hills  adjoin  the  Mishmi  Hills  and  it  is  practi- 
cally certain  that  Dr.  Cran's  specimen  must  have  belonged  to  the 
species  now  under  notice. 

Temminck's  Tragopan  appears  to  be  extremely  common  on  the 
Mishmi,  Dafla  and  Abu  Hills  above  8,000  feet,  and  in  the  Mishmi  Ex- 
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pedition  of  1900  a  great  many  were  seen  by  the  officers  and  men  and 
some  shot  by  the  latter  though  I  failed  to  obtain  any  skins.  It 
approaches  very  close  to  British  limits  in  Sadya,  being  found  on 
the  high  ranges  above,  and  only  some  12  miles  distant  from,  the 
border  Police  posts. 

Bewick's  Swan. 
Cygnus  bewicki. 

Salvadori — Catalogue   of  British    Museum,    XXVII,   p.   29  ;   Stuart    Baker, 
Journal,  Bombay  Natural  History  Society,  XI,  p.  14  ;  Blanford,  ibid.  p.  306. 

When  my  articles  on  "  Indian  Ducks  and  their  Allies  "  were  com- 
menced in  this  Journal,  it  will  be  remembered  that  on  the  strength  of 
Humes'  and  Salvadori' s  identification  of  the  head  and  feet  of  a  swan 
in  the  British  Museum  this  species  was  admitted  by  me  as  one  of  our 
Indian  avifauna.  Further  investigation  by  Blanford  however  showed 
that  these  parts  had  undoubtedly  belonged  to  a  specimen  of  the 
Whooper  Swan  (Cygnus  musicus)  and  Bewick's  Swan  had  accordingly 
to  be  expunged  from  our  list. 

It  is  therefore  extremely  satisfactory  to  be  able  to  record  that  an 
undoubted  specimen  of  Cygnus  bewicki,  Bewick's  Swan,  has  been  shot 
by  Mr.  R.  L.  McCulloch  of  the  Indian  Police  at  Jacobabad  in  Sind. 

The  skin*  has  been  very  kindly  forwarded  to  me  for  identification, 
and  I  have  no  hesitation  in  describing  it  as  a  very  fine  adult  specimen 
of  the  above  swan.  The  whole  plumage  is  perfectly  pure  white,  there 
being  no  trace  of  grey  or  rusty  on  either  upper  or  lower  plumage,  and 
we  may  therefore  assume  that  the  bird  has  reached  its  full  dimensions 
and  we  can  place  full  reliance  on  the  measurements  of  bill  and  feet,  the 
main  determining  factor  in  identification. 

The  comparative  measurements  of  this  specimen  of  Bewick's  Swan 
is  given  with  average  measurements  of  the  Whooper,  Cygnus  musicus, 
to  show  the  difference — 

Wing.  Tarsus.         Bill  from  gape.  Culmen. 

The  Whooper  ...     25"  to  26"  4-2"  to  4-5"  4"  to  4-2"  4-2" 

Bewick's  Swan  ...       20-25"  3-75"  3-75"  3-8" 

The  exact  measurements  of  the  tarsus  of  this  skin  of  Bewick's  Swan 
are  as  follows  : — 

Tarsus  at  front  from  centre  of  ankle  joint  to  toe  3*95",  at  side  3'75" 
and  from  behind  to  hallux  S'O". 
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In  the  normal  bill  of  the  Whooperthe  black  of  the  apical  portion  of 
ihe  upper  mandible  does  not  extend  half  way  up,  or  not  more  than  half 
way  up,  and  also  does  not  extend  along  the  commissure  to  the  gape. 
In  the  present  specimen  of  bewicki  the  black  extends  in  mottling  well 
beyond  the  nostrils  both  above  and  below ;  the  edge  of  the  forehead 
is  black  and  the  black  of  the  commissure  extends  up  to  and  round  the 
gape,  the  whole  of  the  lower  mandible  being  black,  an  unusual  feature 
even  in  bewicki. 

In  forwarding  the  skin  to  the  Bombay  Natural  History  Society 
Mr.  McCulloch  writes  "  shot  by  me  here  in  Jacobabad  on  2nd 
December  1907.  This  swan  was  by  itself  on  a  shallow  piece  of 
water  in  the  centre  of  a  piece  of  jungle.  It  had  been  there  some  ten 
days  before  I  shot  it." 
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ON  THE  FLORA  OF  CUTCH. 

BY 

E.  Blatter,  s.j. 

Part  I. 

The  flora  of  Cutcli  has  received  very   little  attention  on  the  part  of 
botanical  explorers.     There  is  scarcely  any  other  part  in  India  that  is 
so  seldom  mentioned  in  floristic  works  as  Cutch.     Much  less   are  we 
able  to  find  any  special  publication   on  its  vegetation.     When  Hooker 
and  Thomson  published  their    "  Flora  Indica"   in  1855,  they  gave  us 
in  the  ''Introductory  Essay"    a  valuable   account  of  the  physical   and 
botanical  features  of  the  various  parts  of  India,  but    regarding  Cutch 
we  read  only  the  following  remarks  :     "  The  district  of  Kach,  which 
is  separated  from  Katiwar  by  the  Gulf  of  Kach,  a  narrow  arm  of  the 
sea,  from  Sindhby  the  most  eastern  branch    of  the  Indus,    and   from 
Marwar  by  the  Rann  (a  very  singular  saline  and   more  or  less  marshy 
plain,  in  which  the  river  Luni  loses  itself)  has  a  very    similar   climate 
to  the  peninsula  of   Gujarat,  being   like  that  traversed  by  a  range  of 
hills  running  from  West  to  East.  It  may,  therefore,  (for  our  purposes) 
with  more  propriety  be  considered  a  part  of  Gujarat,  than  to  belong  to 
Sindh,  to    which  physically  as  well   as  politically   it  is    more    nearly 
related.     The  northern  districts    of   both    Kach    and    Katiwar,  beino- 
screened  from  the  rain-bringing  windsby  the  hills,  are  extremely  arid."-!- 
Since  the   time    when  this  was    written,    the    countries   surrounding 
Cutch  have  been   explored  more  minutely  as  regards  their  flora,  and 
the    physical  and  meteorological  conditions    prevailing   in   them  are 
better  known.     This  will   enable  us    later    on  to    decide  the  question 
whether    Cutch    ought    to    be    considered    a    part    of   the    botanical 
province    of    Gujarat    or    of   Sind.     The    last  50    years  did    not  add 
much    to   our   knowledge    of    the    flora    of    Cutch.      Here    we   are 
speaking  of  the  printed  records  only,  for  we  are  not  so  fortunate  as  to 
have    access   to  the  extensive  herbaria  of  Europe    which  very    likely 
contain  specimens  also  of  Cutch.    Of  the  former  only  one  came  under 
our  notice.       It  is  a  list  of  the  plants  of   Cutch,  prepared  by  Colonel 
0.  T.  Palin  as  a  contribution  to  Vol.  V.  of  the  Bombay    Gazetteer  in 
1880.     The  circumstance  that  the  habitat  and  flowering  time  is  added 
to  the  names    of  many  species   make  the    catalogue    a  very   valuable 

1.  Hooker,  J.  D.,  and  Thomson,  T.,  Flora  Indica,  Vo!.  I.,  p.  150. 
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one.  It  was  just  the  fact,  on  the  one  hand,  that  the  flora  of  Cutch  is 
very  incompletely  known  and,  on  the  other,  that  Cutch  occupies  an 
almost  isolated  position,  that  induced  me  in  December  last,  to  pay  a 
visit  to  that  out-of-the-way  country.  If  1  am  now  able  to  add  some- 
thing to  our  previous  knowledge  of  the  Botany  of  Cutch,  it  is  greatly 
due  to  the  untiring  efforts  of  my  companion,  the  Rev.  H.  Sierp,  s.j., 
Professor  of  Chemistry,  who,  with  valuable  suggestions  and  practical 
aid,  was  a  great  help  to  me  throughout  the  whole  journey. 

As  the  physical  aspects  and  meteorological  conditions  of  a  country 
determine  the  special  character  and  development  of  its  vegetation,  it 
is  advisable  to  give  first  a  short  sketch  of  the  territory  of  Cutch. 
I  consider  this  less  superfluous  because  comparatively  very  few  are 
personally  acquainted  with  Cutch,  and  if  others  try  to  form  an  idea  as 
to  its  physical  configuration,  I  am  afraid,  the  picture  they  draw  of 
Cutch  will  not  be  accurate,  not  to  say  incorrect,  if  I  am  allowed  to 
draw  a  conclusion  from  my  own  experiences. 

The  Province  of  Cutch  extends  from  20°  47'  to  24°  N.  Lat.,  and 
6H°  2&  to  71°  10'  E.  Long.,  being  crossed  by  the  parallel  of  the 
tropic  of  cancer  about  14  miles  north  of  the  capital,  Bhuj.  On  the 
north,  east,  and  south-east  it  is  bounded  by  the  Rami ;  on  the  south  by 
the  Gulf  of  Cutch,  on  the  west  by  the  Arabian  Sea,  and  on  the  north- 
west by  the  eastern  branch  of  the  Indus.  Its  extreme  length  from 
east  to  west  is  160  miles  and  its  extreme  breadth  70  from  north  to 
south,  while  in  one  place  it  is  only  35  miles  wide.  It  contains  about 
6,500  square  miles,  exclusive  of  the  Grand  Rami,  which,  including  the 
islands  with  the  portion  bounded  by  the  Gujarat  Coast  in  the  east  and 
south-east  covers  an  area  of  10,000  square  miles.  Perhaps  the  most 
striking  feature  to  the  visitor  of  Cutch  is  the  sterility  of  the  country. 
Sandy  plains  and  naked  rocky  hills  present  a  strong  contrast  to  the 
more  fertile  parts  of  India.  The  barrenness  is  increased  by  the  scarcity 
of  trees  and  general  absence  of  anything  that  can  be  called  jungle. 
"From  the  sea  on  the  south  and  west,  and  from  the  Rann  on  the 
north  and  east,  the  coast  of  Cutch  is  in  some  places  very  slightly 
raised  and  fringed  with  mangrove  swamps.  In  other  parts  it  rises 
in  rows  of  sand  hills,  or  as  in  the  north-west,  in  broken  rocky  cliffs. 
Inland,  especially  on  the  south  and  east,  are  broad  plains,  some  deep 
soiled  and  well  tilled,  others  bare  and  furrowed  with  water-courses. 
Beyond  these  plains  rise  the   central  lands  of  the  province,   in   places 


758  JOURNAL,  BOMB  A  Y  NA  TURAL  HISTORY  SOCIETY,  Vol  XVIII. 

relieved  by  bright  coloured  rocks  and  patches  of  tillage,  but  over 
most  of  the  area  brown  waving  uplands  deep  in  loose  sand,  broken 
by  naked  peaks,  and  bordered  by  bare  ridges  of  low  dust-coloured 
hills."1  Yet  parts  of  the  country  are  far  from  being  unpicturesque. 
Though  none  of  the  elevations  of  Cutch  are  very  great,  being 
generally  under  1,500  feet  above  the  sea,  its  hills  form  one  of 
the  chief  natural  features  of  the  Province.  Three  distinct  ranges 
of  hills  are  traceable  in  Cutch  proper  having  an  easterly  and 
westerly  direction.  The  most  northern  range  overlooks  the  Rann 
from  near  Lukput  to  a  point  about  28  miles  eastward  of  Bhuj. 
It  forms  an  irregular  chain,  and,  for  the  greater  part,  presents 
to  the  north  a  perpendicular  cliff,  and  to  the  south  an  inclined 
plain.  The  next  called  the  Charwar  range,  passes  transversely 
through  the  centre  of  the  Province,  and  is  connected  with  the 
former,  at  its  north- western  extremity,  by  a  cluster  of  hills.  It  is 
made  up,  partly  of  sandstone,  and  partly  of  a  series  of  strata  of  slate 
clay,  limestone,  slate,  and  slaty  limestone.  The  third,  or  southern 
range  called  the  Dora  hi  Is,  has  the  same  general  direction  as  the 
other  two,  but  is  of  •  smaller  extent  and  consists  entirely  of  volcanic 
materials.  A  number  of  isolated  volcanic  hills  are  also  scattered  over 
the  plain,  as  well  as  in  other  parts  of  the  Province,  particularly  on  the 
borders  of  the  Kami,  where  is  situated  the  hill  Dhinodhar,  the  highest 
in  Cutch  (1.073  feet).  The  Vagad  hills  in  the  eastern  part  of  the  dis- 
trict are  a  broad  group  stretching  east  and  west.  They  have  many 
separate  peaks,  the  principal  of  which  is  the  Vittroe.  A  disconnected 
chain  traverses  the  Rann  islands  of  Pacham,  Kurreer,  Bela.  and  Chorar 
from  west  to  east.  The  most  lofty  summit  occurs  at  Pacham  Peer, 
rising  1.437  feet  above  the  Rann.  The  varied  and  vivid  colouring  of 
the  rocks  add  a  peculiar  charm  to  the  aspect  of  the  country.  The  three 
primary  colours  with  many  varieties  of  their  compounds  are  represent- 
ed by  the  rocks  as  well  as  their  atmospheric  debris.  "Owing  to  the 
oxides  of  iron,  red  and  yellow  prevail;  but  in  some  places  these  are 
mixed  with  pale  lavender,  blue  and  purple  tints,  and  contrasted  with 
intense  black  or  the  purest  white  ;  and  when  any  vegetation  adds  some 
green,  the  brilliancy  of  the  effect  becomes  very  striking.  As  a  rule, 
the  country  has  warm  sienna  tints,  with  red,  purple  or  black  rocks 
nearly  always  close  at  hand  ;  while  the  grey,  purple  or   orange  hills 

i  Bomuay  Gazetteer,  Vol.  v.,  p.  2. 
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are  often  varied  by  patches  of  white  strongly  relieved  against   the  ad- 
jacent sombre  colour  of  some  mass  of  intrusive  or  overlying  trap."1 

There  are  no  rivers  that  have  water  enough  to  flow  throughout  the 
year.  The  river  courses  are  merely  channels  for  conveying  the 
periodical  floods  from  the  central  uplands  to  the  sea  and  Rann  respect- 
ively. The  Khari,  which  rises  in  the  Chorad  hills,  about  eight  miles 
south-west  of  Bhuj,  has  a  course  of  about  30  miles.  Flowing  past  Bhuj 
and  winding  its  way  between  steep  banks  in  places  110  feet  high,  it 
keeps  north  and  loses  itself  in  the  Rann.  The  largest  rivers  that  have 
a  southern  direction  are  the  Madh  and  the  Tera.  They  flow  for  about 
o0  miles  across  the  Abdasa  plain  and  fall  together  into  the  Gulf  of 
Cutch.  Owing  to  the  fact  that  almost  all  the  rocks  are  impregnated 
with  salts,  the  water  of  the  Cutch  streams  is  unfit  to  drink,  and  during 
the  hot  season  is  too  salt  even  for  cattle.  This  circumstance  has  to  do 
a  great  deal  with  the  character  of  the  present  flora.  Water  is  usual  I  v 
found  at  no  great  depth  from  the  surface.  Many  wells  being  15  to 
45  feet  deep  yield  snflicient  supplies.  The  ponds,  which  are  not  un- 
common, are  mostly  small  and  usually  run  dry  in  six  months.2 

As  to  the  climate  of  Cutch  we  have  to  rely  almost  entirely  on 
general  and  insufficient  data  scattered  here  and  there  in  various 
descriptions  of  that  Province3.  Being  situated  along  the  north  parallel 
of  the  tropic  of  Cancer,  Cutch  is  very  little  subjected  to  the  rain — 
bringing  influence  of  the  south-west  monsoon.  Though  heavy 
monsoon  rains  are  experienced  on  the  western  shores  and  side  of 
India  far  to  the  north  of  Ahmedabad,  they  seem  to  neglect  the 
southern  parts  of  Sind  and  Kattiawar.     The  21  years  preceding  18(1!) 

1  Memoirs  of  the  Geological  Survey  of  India,  vol.  IX.,  p.  14. 
-  For  farther  information  regarding  the  physical  geography  of  catch  we  refer  to — 
MacMnrdo,  J. — An  account  of  the  province  of  Kutch  and  of  the  countries  lying  between 
Guzerat  and  the  Indus  in  "  Transactions  of  the  Literary  Society  of  Bombay,  Vol.  IT.'' 
1820. 
Grant,  C.  W. — Memoirs  to  illustrate  a  geological  map  of  Kutch  in  "Geological  Papers  on 

Western  India  "  by  Carter,  1837. 
Raikes,  S.  N. — Memoir  on  the  Kutch  State,  1854. 
Records  of  the  Geological  Survey  of  India,  Vol.  II,  parts  2  and  3, 1869. 
Wynne,  A.  B.— Memoir  on  the  Geology  of  Cutch  in  "Memoirs  of  the  Geological  Survey  of 

India, "  Vol.  IX,  1872. 
0  cf.  Raikes,  S.  N,  1.  c. 

Raikes,  N.  S.— Brief  notes  relative  to  the  Kutch  State,  1854. 
Burnes,  J.— General  remarks  on  the  medical  topography  of  Bhooj,  1828. 
Wynne,  A.  B„  1.  c. 
Bombay  Gazetteer,  Vol.  V. 
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show  an  average  annual  rainfall  of  14*30  inches  at  Bhuj,  the  maxi- 
mum registered  being  34*88  inches  in  1862,  and  the  minimum  1*10 
in  1848.  The  rain  generally  reaches  ditch  from  directions  opposite 
to  that  of  the  prevailing  winds,  in  the  form  of  squalls  from  the  north- 
north-west  round  by  north  and  east,  to  south.  The  south-west 
monsoon  winds  are  very  strong  from  June  to  October  s  the  weather 
being  seldom  calm.  In  the  cold  months  harsh  east  and  north  winds 
prevail,  succeeded  by  strong  south-westerly  gales  and  steady  winds, 
the  air  being  frequently  loaded  with  dust.  The  months  of  April  and 
May  are  very  hot  inland,  while  along  the  coast  the  climate  is  delight- 
ful, from  the  absence  of  the  burning  winds  and  dust  storms  that 
prevail  elsewhere  during  those  months.  In  June  the  hot  winds 
generally  cease  ;  the  atmosphere  becomes  cloudy  :  and  occasionally 
the  rains,  which  commence  very  irregularly,  are  preceded  by 
excessive  sultriness.  During  the  rains  the  climate  is  usually 
most  agreeable  ;  cloudy  and  cool,  with  a  cool  breeze  night  and  day. 
The  cold  weather  sets  in  later  in  Cutch  than  in  Gujarat.  The  sun 
during  the  first  half  of  November  is  oppressively  hot  ;  December  is 
cold  ;  and  January  colder.  In  this  month  ice  is  occasionally  produced. 
In  March,  again,  the  sun  begins  to  strike  hot. 

Through  the  kindness  of  Dr.  P.  J.  Figueredo,  who  is  in  charge  of 
the  meteorological  station  at  Bhuj,  I  am  able  to  give  a  few  tables 
regarding  the  rainfall  and  temperature  in  that  place.  We  can  only 
regret  that  similar  observations  are  not  made  in  other  places  of  the 
province,  as  it  is  very  probable  that  distinct  differences  exist  in  the 
plains  north  and  south  of  the  hill  ranges.  The  differences  will,  how- 
ever, not  be  very  great,  and  the  subjoined  data  are  likely  to  give  a 
fair  idea  of  the  climate  of  the  whole  of  Cutch. 

Bhuj  Rainfall,  1904-1907,  at  N.  Lat.  23°15',  and  E.  Long.  69°49'. 
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Bnuj  Thermometer  Readings  in  1904,  showing  the  Mean  Monthly 
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Of  the  two  factors,  rain  and  temperature,  the  latter  seems  to  exercise 
very  little  modifying  influence  upon  the  seasons  in  the  vegetative 
and  sexual  life  of  the  plants.  It  is  mainly  the  water  that  awakens 
the  slumbering  seeds  from  their  dry  and  apparently  lifeless  grave  ; 
and  if  the  country  is  barren  and  devoid  of  forests  and  jungle,  we  shall 
find  the  cause  of  it  in  the  want  of  rain.  This  becomes  evident  from 
the  fact  that,  when  even  a  little  rain  falls,  grasses  and  herbs  quickly 
spring  up,  and  that  plains  and  hills  rapidly  change  colour,  especially 
in  the  trappean  area.  If  cloudy  weather  follows,  sufficient  pasture  is 
obtained  for  the  herds  upon  which  the  inhabitants  mainly  depend  for 
their  subsistence.  On  the  other  hand,  in  ordinary  dry  seasons  the  plains 
resemble  deserts.  Heavy  sand  is  drifted  over  them  by  the  wind  often 
into  forms  imitating  the  dunes  of  sea  coasts,  and  the  country  seems 
to  afford  nourishment  to  little  besides  numbers  of  prickly  Euphorbias. 
In  cases  where  the  rains  are  so  partial  that  large  tracts  receive  but  a 
few  scanty  showers  for  several  years  in  succession,  the  country  be- 
comes all  but  uninhabited,  the  people  with  their  flocks  being  forced 
to  look  out  for  subsistence  on  the  irrigated  lands  of  Sind  or  elsewhere. 

The  soil  of  Cutch  is,  generally  speaking,  a  light  clay,    covered  with 
a  coarse  sand  from  one  to  four  and  six  inches  deep.     Six  or  eight  feet 
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below  the  surface,  in  many  places  is  found  a  clay  of  perfectly  white 
colour  like  lime,  and  in  others  we  meet  with  a  strong  tough  yellow  clay 
mixed  with  small  stones.  In  the  former  water  is  said  to  be  found  most 
abundant,  but  not  of  the  best  quality;  and  in  the  latter,  water  of  an 
excellent  quality  is  generally  got  by  penetrating  through  a  thin  bed 
of  rock  lying  beneath  it.  In  some  of  the  plains  near  the  hills  excellent 
water  is  found  by  cutting  through  a  sandstone  which  often  lies  within 
four  feet  of  the  surface  ;  and  in  other  plains  wells  have  been  sunk 
sixty  or  seventy  feet  deep  without  meeting  with  either  water  or  stone 
of  any  kind.  In  Vagad  the  soil  is  more  loamy  than  in  any  other  part 
of  Cutch ;  and  in  many  instances  under  the  hills  throughout  the 
province  we  meet  with  a  rich  soil  thickly  covered  with  a  coarse  kind 
of  gravel,  which  seems  in  some  way  or  other  to  aid  vegetation.  Ex- 
tensive salt  wastes,  which  are  not  uncommon,  are  frequently  encrusted 
with  a  saline  covering,  and  yield  no  vegetation. 

The  following  list  contains  the  indigenous  plants  as  well  as  those 
commonly  cultivated.  No  mention  is  made  of  the  numerous  species 
introduced  into  the  splendid  gardens  of  H.  H.  the  Rao  of  Cutch  and 
of  the  Political  Agent  residing  in  Bhuj.  The  geographical  distribu- 
tion1 has  been  added  to  each  species  in  order  go  facilitate  the  forma- 
tion of  a  general  idea  as  to  the  origin  and  composition  of  the  flora 
and  its  present  relations  to^  the  vegetation  of  the  neighbouring 
countries. 

In  this  place  I  should  like  to  express  my  sincerest  thanks  to  H.  li- 
the Rao  of  Cutch,  to  Col.  Abud,  the  Political  Agent,  to  the  Dewan 
Saheb,  Mr.  Chunilal  Sarabhai,  and  to  Mr.  R.  H.  Kotwal,  the  Com- 
missioner of  Police,  for  the  kind  assistance  they  gave  us  throughout 
our  stay  in  Cutch. 

1.  Magnoliacece — 

(1)  Michelia  champaca,  L. — Cultivated  ;  flowers  :  Apr.-Sept. — Java. 

2.  Anonacece — 

(2)  Polyalthia  longifolia,  Benth  and  Hook. — Not  indigenous;  flowers 

Apr.-May — Ceylon. 

(3)  Anona  squamosa,  L. — Cultivated. — West  Indies. 

(4)  Anona  reticulata,  L. — Cultivated. — West  Indies. 

3.  Menispermacece — 

(5)  Tinospora  cordifolia,  Miers — Konkan,  Deccan,  S.  M*.  Country. 


■>■  The  respective  notes  have  been  gathered  from  the  more  recent  floristic  works  on  Indian 
plants,  especially  Th.  Cooke  and  J.  D.  Hooker. 
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(6)  Cocculus   villosus,    DO. — Not   common  ;     flowers  :     Dec. — Gujarat, 

Deccan,  Konkan. 

(7)  Cocculus  leaaba,  DC. — Rare;    flowers:    Nov.Dec. — Sind,    Gujarat — 

Afghanistan,  Arabia,  Africa. 

(8)  Stephania  hernandifolia,    Walp. — Rare — Deccan,  Konkan,  Kanara — 

Malaya,  Tropical  Africa  and  Australia. 

4.  Nymphcsacece — 

(9)  Nymphasa   lotus,  L. — Very    rare  ;   cultivated  in  the  Bombay  Presi- 

dency— Africa,  Hungary,  Java,  Philippines. 

(10)  Nymphsea  stellata,  Willd.— Rare  ;   cultivated  in  the   Bombay  Pre- 

sidency— Africa. 

5.  FumariacecB — 

(11)  Fumaria  parviflora,  Lam. — In  cultivated  fields  ;  flowers:  Dec-Jan. — 

Sind,  Deccan. 

6.  CrucifercB — 

(12)  Farsetia   jacquemontii,   Hook.   f.    and     Thorns.— Pretty     common ; 

flowers  :  Dec. — Sind,  N.  India — Afghanistan,  Beluchistan. 

(13)  Moricandia   tortuosa,  Hook.  f.   and  Thorns. — Rare  ;  flowers  :  Dec. — 

Sind. 

7.  Capparidacete — 

(14)  Cleorne  monophylla,  L. — Rare  ;  flowers:  Nov.- Dec. — Gujarat,  Deccan, 

S.  M.  Country — Tropical  Africa. 

(15)  Cleome    papillosa,     Steud. — Flowers:    August-Dec. — Sind — Arabia, 

Abyssinia,  Nubia,  Kordofan. 

(16)  Cleome  stocksiana,  Boiss.— Flowers  :  Oct.-Nov.— Sind— Beluchistan. 

(17)  Cleome  brachycarpa,  Vahl.— Flowers  :  Nov. -May. — Sind. — Arabia, N. 

Africa. 

(18)  Gynandropsis  pentaphylla,  DC  — Common  in  waste  places  ;     flowers  : 

June-Sept. — Gujarat,  Deccan,  S.  M.  Country. 

(19)  Maerua  ovalifolia,  Cambess. — Rare,  in  hedges;  flowers:  Nov.-March. — 

Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(20)  Cadaba  indica,   Lam. — Rare,  in    hedges  ;     flowers  :     Nov.-March — 

Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(21)  Capparis   spinosa,  L. — Not    common  ;    flowers  :   Dec. -March. — Sind, 

Deccan,   Konkan — N.  Africa,   Mediterranean    region  of  Europe, 
Australia. 

(22)  Capparis    spinosa,  L.,  var.  galeata,  Hook.,  f.  and  Thorns. — Sind. — 

Arabia,  E.  Africa. 

(23)  Capparis    aphylla,    Roth. — Very    common  ;   flowers  :    Feb.-March. — 

Sind,  Gujarat,  Deccan — Arabia,  N.  Tropical  Africa,  Egypt. 

(24)  Capparis      sepiaria,      L. — Rare  ;      flowers  :      Feb.-March. — Deccan, 

Kanara. 

(25)  Capparis  horrida,  L.  f. — Not    common  ;  flowers  :    Nov.- Apr. — Sind, 

Deccan,  Konkan,  S.  M.  Country. 
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8.  Resedacece — 

(26)  Reseda  pruinosa,  Delile.— Rare— Flowers  :  March.— Sind. 

(27)  Reseda  aucheri,  Boiss .— Rare.— Sind. 

9.  Violacece — 

(28)  Viola      stocksii,  Boiss.— Flowers  :     July- August.— Sind,     Gujarat— 

Beluchistan,  Afghanistan. 

10.  Polygalaceai — 

(29)  Polygala  erioptera,  DC— On  dry  cultivated  ground.— Sind,  Gujarat, 

Deccan,  Konkan — Tropical  Asia  and  Africa. 

(30)  Polygala  elongata,    Klein.— On   sandy    cultivated   ground  ;  flowers  : 

Aug.-Dec. — Konkan,  Kanara,  S.  M.  Country. 

(31)  Polygala   irregularis,  Boiss.— On  sandy  tilled   soil ;  flowers  :    Dec— 

Sind,  Gujarat — Beluchistan,  Arabia,  Kordofan. 

11.  Caryojphyllacece — 

(32)  Polycarpasa  corymbosa,  Lam.— On  sandy   ground  ;     flowers  :  Nov.- 

Peb.— Sind,    Deccan,    Konkan,   S.   M.   Country — Tropical    Asia, 
Africa,  America,  Australia. 

(33)  Polycarpasa  spicata,  Wight.— On  sandy   soil  ;    flowers  :  Nov.-Feb  — 

Sind,  Gujarat— Arabia,  Abyssinia,  Egypt. 

12.  Portulacacece — 

(34)  Portulaca  oleracea,  L. — A  pretty  common  weed  ;  flowers  :  Sept. -Jan. 

— Throughout  the  Presidency. 
(35j  Portulaca    quadrifida,    L—  Common  ;     flowers  :     Sept.-Jan  —  Sind, 

Deccan,  S.  M.  Country. 
(36)  Portulaca  tuberosa,  Roxb.— On  sandy   soil,  less  common   than  the 

foregoing  species  ;  flowers  :  Aug.-Sept. — Sind. 

13.  Tamaricacece — 

(37;  Tamarix     dioica,    Roxb.— In      river     beds;   flowers :    Nov.-Dec— 
Throughout  the  Presidency — Afghanistan,  Assam,  Borneo. 

(38)  Tamarix    ericoides,  Rottl.— Rarer   than  T  dioica  ;   flowers:    Nov.- 

Jan. — Sind,  Gujarat,  Deccan,  Konkan,  Kanara. 

14.  Elatinacece — 

(39)  Bergia  odorata,  Edgew.— Flowers  :  Oct.-Dec— Sind,  Gujarat. 

15.  Malvacece — 

(40)  Althaea  ludwigii,  L.— Sind,  Deccan— W.  Asia,  Mediterranean  region, 

S.  Africa. 

(41)  Malva  parviflora,  L.  -About    human    habitations  :    flowers  :    Dec.- 

Feb—  Sind,  Deccan  -W.  Asia,  N.  Africa,  Europe. 

(42)  Sida   veronicifolia,   Lam. — Very  common    on  sandy  soil  :   flowers  : 

Oct.-Dec— Sind.     Gujarat,     Konkan,    S.  M.   Country.— Tropical 
and  subtropical  regions  of  the  world. 

(43)  Sida  spinosa,  L—  Flowers  :  Oct.-Dec.— Sind,  Gujarat,  Deccan,  Kon- 

kan— Tropical  and  subtropical  regions  of  the  world. 
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(44)  Sida   rhombifolia,    var.  retusa,   Masters. — Very    common  ;  flowers  : 

Oct.-Jan. — Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(45)  Abutilon     indicum,    Sweet. — Very    common  ;   flowers  :    Oct.-Jan. — 

Sind,  Deccan,  Konkan,  S.  M.  Country. 

(46)  Abutilon  muticum,  Sweet.—  Common  ;  flowers:  Sept.-Jan. — Through- 

out the  Presidency. 

(47)  Abutilon    graveolens,     W.  &     A. —  Not   common  ;   flowers  :     Nov.- 

Jan. — Sind — From  tropical  Africa  to  Queensland. 

(48)  Malachra  capitata,  L. — Flowers  :  Sept. -Dec— Naturalized    in    many 

places  in  India. 

(49)  Urena    sinuata,   L. — Flowers  :     Oct.-Dec. — Gujarat,  Deccan,   S.   M. 

Country — All  tropical  regions. 

(50)  Pavonia  glechomifolia,  Garcke. — In  sheltered  places,    under  hedges 

and   bushes  ;   flowers  :    Sept.-Oct. — Sind,   Gujarat — Arabia,   Tro- 
pical Africa. 

(51)  Pavonia  zeylanica,  Cav. — Common  ;  flowers  :  Sept.-Jan. — Sind.  Guja- 

rat, Deccan — Tropical  Africa,  Mauritius,  Ceylon. 

(52)  Pavonia   odorata,  Willd. — Common  ;   flowers  :  Sept.-Jan. — Konkan, 

S.  M.  Country — Tropical  Africa,  Ceylon. 
(53^  Hibiscus  trionum,  L. — Flowers:  Sept.-Jan. — Sind,  Deccan,  Konkan — 
Southern  Europe,  Tropics  of  the  Old  World. 

(54)  Hibiscus  micranthus,  L. — Common  ;  flowers  :  Oct.-Nov.— Sind,  Guja- 

rat, Deccan,  Konkan,  S.  M.  Country— Tropical  Africa,  Ceylon. 

(55)  Hibiscus     intermedius,   A.   Rich. — Common  ;  flowers  :    Aug.-Oct. — 

Sind,  Gujarat — Arabia,  Tropical  Africa. 

(56)  Hibiscus  solandra,  L'Her. — Flowers  :     Oct.-Dec.  —Gujarat,  Konkan, 

S.  M.  Country. — Asia,  tropical  Africa. 

(57)  Hibiscus  csesius,    Garcke. — Flowers  :  Oct.-Nov. — Deccan — Afghanis- 

tan, N.  Australia,  S.  Africa. 

(58)  Hibiscus  punctatus,  Dalz. — Flowers  :  Sept.-Jan. 

(59)  Hibiscus  esculentus,  L. — Cultivated. 

(60)  Thespesia  populnea,  Poland. — Not  wild;     flowers  :  Nov.-Jan. 

(61)  Gossypium  stocksii,  Mast. — Flowers:     Dec- Jan. — Sind. 

(62)  Gossypium  herbaceum,  L.  var. 

(63)  Gossypium  arboreum,  L. 

16.  Sterculiaceco — 

(64)  Melhania  tomentosa,  Stocks. — Gujarat,  Sind. 

(64a.)     Waltheria     indica,     L. — Not    common;     flowers:     Sept.-Oct. — 
Deccan,  S.  M.  Country. — Warmer  regions  of  the  world. 

17.  Tiliacecp. — 

(65)  Grewia   populifolia,   Vahl. — Common;    flowers:     Sept.-Nov. — Sind, 

S.    M.    Country — Beluchistan,    Afghanistan.   S.  Persia,    Arabia. 
Tropical  Africa,  Mauritius,  Ceylon. 

(66)  Grewia  villosa,  Willd. — Common — Sind,  Gujarat,  Deccan,  Konkan. 
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(67)  Triumfetta  rhomboidea,  Jacquin. — Common;    flowers:  Sept.- Jan.— 

Deccan,  Konkan,  S.  M.  Country,  Kanara — China,  Malaya,  Tropi- 
cal Africa. 

(68)  Triumfetta  rotundifolia,    Lam. — Common  ;    flowers  :    Aug.-Sept. — 

Gujarat,  Deccan,  Konkan. 

(69)  Corchorus  olitorius,   L.— Common  ;  flowers  :    Sept. — Sind,  Gujarat 

Deccan,  Konkan,  S.  M.  Country — All  tropical  regions. 

(70)  Corchorus  antichorus,   Raensch. — Common  ;    flowers  :     Sept.-Nov. — 

Sind,  Gujarat,  Deccan — Afghanistan,   Arabia,   Tropical    Africa, 
Cape  de  Verde  Islands. 

(71)  Corchorus  acutangulus,  Lam. — Flowers  :  Sept.-Oct.— Sind,  Gujarat, 

Konkan — Ceylon. 

18.  Malpighiacece — 

(72)  Hiptage   madablota,   GaBitn.1 — Deccan,   Konkan,    Kanara — Ceylon, 

Java,  China. 

19.  Zygophyllacece. — 

(73)  Tribulus  terrestris,  L.— Common  ;  flowers  :     Aug.-Oct. — Sind,  Guja- 

rat, Deccan,  S.  M.  Country. 

(74)  Tribulus    alatus,     Delile. — Flowers  :     Oct.-Dec. — Sind — Arabia,  N. 

Africa. 

(75)  Seetzenia  orientalis,  Dene. — Sind — Arabia,  Africa. 

(76)  Peganum   harmala,    L.  -Flowers  :  Nov.-Dec. — Sind,   Deccan,  Kon- 

kan— Soongaria,  Arabia,  N.  Africa,  Hungary,  Spain. 

(77)  Zygophyllum     simplex,    L.— Flowers  :       Nov  .-Jan. — Sind — Arabia, 

Western  Asia,  Tropical  Africa. 
(78")  Fagonia     cretica,     L. — Very   common  ;    flowers  :     Oct.-Jan. — Sind, 
Deccan. 

20.  Geraniacece.  — 

(79)  Monsonia   senegalensis,    Guill.  —Pretty   common  ;   flowers  :      Aug.- 

Oct. — Sind,  Gujarat,  Deccan — Beluchistan,  Arabia,    Senegambia. 

(80)  Oxalis  corniculata,  L.— Flowers  :     Oct.- June — Cosmopolitan. 

21.  Rutacea — 

(81)  Murraya  kcenigii,  Spreng. — In  gardens — Deccan,   Konkan,   Kanara, 

S.  M.  Country— Ceylon. 

(82)  Citrus  medica,  L.,  var.  medica,  Citron. — In  gardens. 

(83)  „  „         L.,  var.  limetta,  Sweet  Lime — In  gardens. 

(84)  „  „         L.,  var.  acida,  Sour  Lime. — In  gardens. 

(85)  Citrus  aurantium,  L. — Orange.    In  gardens. 

(86)  Citrus  decumana,  Murr. — Pammelo.     In  gardens. 

(87)  Feronia  elephantum,  Corr. — In  gardens — Java,  Ceylon. 

22.  Simarubacece — 

(88)  Balanites   roxburghii,   Planch. — Common   ;    flowers  :  March -May — 

Gujarat,  Deccan,  Konkan,  S.  M.  Country — Drier  parts  of  India. 

1.    I  have  not  seen  this  plant;  I  give  it  on  the  authority  of  Murrey. 
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(89)  Commiphora    mukul,    Engl. —  Pretty  common    on   rocky    ground  : 

flowers  :  Dec-April. — Sind,  Deccan,  Rajputana,  Arabia,  Beluchis- 
tan. 

24.  Meliacece. — 

(90)  Melia  azedarach,  L. — In  gardens— Persia,  China. 

(91)  Azadirachta  indica,  A.  Juss. — In  gardens. 

25.  Celastracea. — 

(92)  Gymnosporia   tnontana,   Benth. — On  rocky   ground,   not   common  ; 

flowers:  Oct.-Nov.— Sind,  Gujarat,  Deccan,  Konkan,  Kanara — 
Central,  South-western  and  North- weste  rn  parts  of  India,  Af- 
ghanistan, Central  Africa.  Malaya,  Australia. 

26.  Rhamnacece, — 

(93)  Zizyphus    jujuba,      Lamk. — Very  common  ;  flowers  :    Sept.-Oct. — 

Throughout  India.— Afghanistan,  Ceylon,  China,  Australia, 
Africa. 

(94)  Zizyphus  rotundifolia,  Lamk. — Not  common  ;  flowers  :    Sept.-Oct. — 

Gujarat,  S.  M.  Country,  Punjab,  Western  Peninsula,  Persia. 

(95)  Zizyphus  cenoplia,  Mill. — Not  common  ;  flowers  :  Sept.-Oct; — Deccan 

Konkan,  Kanara,  S.  M.  Country— Hotter  parts  of  India,  Tropical 
Asia,  Australia. 

27.  Vitacece. — 

(96)  Yitis  triloba,  L.— Not"  common  ;     flowers  :  Aug. — Deccan,  Konkan, 

Kanara,  S.  M.  Country — throughout  India,  Ceylon,  Malacca. 

28.  Sapindaece. — 

(97^  Sapindus   laurifolius,  Vahl. — Cultivated  ;   flowers  :  Oct. -Dec. — Indi- 
genous in  N.  Kanara. 

29.  Anacardiacece. 

(98)  Rhus    mysorensis,    Heyne. — Not  common,    on    stony   dry  slopes  ; 

flowers  :  June-July — Sind,  Deccan,  S.  M.  Country — Throughout 
India. 

(99)  Mangifera  indica,  L. — Cultivated  ;  flowers  :  Jan  .-March. 

30.  Moringacece. — 

(100)  Moringa  pterygosperma,  Gaertn. — Cultivated,  near  villages  in  tilled 

soil — Indigenous  on  the  W.  Himalaya  and  in  Oudh. 

31.  Leguminosie. — 

(101)  Crotalaria  burhia,  Ham. — Common  in  sandy  places  ;   flowers  :  Dec. 

Feb. — Sind,  Gujarat— -N.  W.  India,  Afghanistan,  Beluchistan. 

(102)  Crotalaria  retusa,  L. — Common  ;  flowers  :  Sep.-Jan. — Deccan,  Kon- 

kan, S.  M.  Country — Throughout  India,  Ceylon,  China,  Malaya. 
N.  Australia,  Tropical  Africa. 

(103)  Crotal  jariauncea,  L. — Common  ;  flowers:  Aug.- Jan. — Malay  Islands, 

Australia. 
8 
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(104)  Crotalaria  medicaginea,  Lam.,  var.  neglecta,  Baker. — Sind,  Gujarat, 

Konkan — Tropical  India,  Ceylon,   Malaya,    Afghanistan,    China, 
Australia. 

(105)  Crotalaria   notonii,  W.    and    A. — On   sandy  soil' — Gujarat,  Nilghiri 

and  Pulney  Hills. 

(106)  Melilotus     indica,    All. — Sind,    Deccan — Tropical    India,    Europe  ; 

S.  Persia,  Afghanistan. 

(107)  Medicago  sativa,  L. — Cultivated. 

(108)  Lotus    garcini,  DC. — Flowers  :  Nov.-Dec.' — Sind,     Gujarat — Persia, 

Nubia. 

(109)  Indigofera  linifolia,  Retz. — Common;  flowers:  Aug.-Dec— Deccan, 

Konkan,  S.   M.  Country — Throughout   India,   Ceylon,  Afghani- 
stan, Abyssinia,  N.  Australia. 

(110)  Indigofera  enneapbylla,  L. — Common  ;  flowers  :  Aug.-Dec. — Gujarat, 

Deccan,    Konkan,    S.    M.     Country — Plains    of    India,   Ceylon, 
Angola,  Malay  Islands,  N.  Australia. 

(111)  Indigofera  anabaptista,Steud.— Flowers  :  Aug.-Nov  —  Sind— Punjab, 

Afghanistan,  Arabia. 

(112)  Indigofera     paucifolia,    Delile  —  Common  ;    flowers  :  All  the  year- 

Gujarat,    Sind— Plains    of    India,    Ceylon,    Beluchistan,    Arabia, 
Java,  Tropical  Africa. 

(113)  Indigofera    trifoliata,     L.— Not    common;     flowers:     Sept.-Nov. — 

Gujarat,   Deccan,   S.    M.   Country,  Konkan — Throughout  India, 
Ceylon,  Java,  China,  Philippines,  N.  Australia. 

(114)  Indigofera     articulata,     Gouan. — Flowers  :    Nov.-Dec. — Sind,    Dec- 

can — Arabia,  Egypt,  Abyssinia. 

(115)  Indigofera   tenuifolia,   Rottl. — Flowers  :    Oct.-Nov. — Sind,  Gujarat, 

S.  M.  Country,  Konkan — Western  Peninsula,  Ceylon. 

(116)  Indigofera   parviflora,    Heyne. — Rare  ;     Flowers  :  Nov.-Dec.  -Kon- 

kan,   S.    M.    Country — Western     Peninsula,     Carnatic,    Arabia, 
Tropical  Africa,  N.  Australia. 

(117)  Indigofera  tinctoria,  L. — Not  common  ;  flowers:  Sept.-Dec. 

(118)  Indigofera  hirsuta,  L. — Not  common  ;  flowers  :  Sept.-Dec. — Konkan, 

S.  M.  Country — Plains   of  India — Ceylon,  Tropical  Africa   and 
America,  Java,  Philippines,  N.  Australia. 

(119)  Tephrosia     tenuis,     Wall. — Flowers  :     Sept.-Nov.— Sind,     Deccan, 

Konkan,  S.  M,  Country — Punjab,  Burma,  Laccadives. 

(120)  Tephrosia   purpurea,  Pers  —  In  sandy  places  ;  flowers  :  Sept.-Dec— 

Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(121)  Tephrosia    villosa,  Pers.— var.   incana,   Baker  ;   Common    in    sandy 

places  ;   flowers  :  Sept.-Dec. — Gujarat,  S.  M.  Country. 
(122  j  Tephrosia   senticosa,  Pers. — In  sandy  places  ;  flowers  :  Sept.-Dec. — 

Deccan,  Konkan,  Western  Peninsula — Burma,  Ceylon. 
(123)  Sesbania     tegyptiaca,     Poir.   var.     bicolor,     W.     and    A. — Flowers : 

Sept.-Dec. 
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(124)  Sesbania  aculeata,  Poir. — Very  common  ;    flowers:  Aug.-Oct. — Kon- 

kan,  Deccan — Tropics  of  the  Old  World. 

(125)  Taverniera  nummularia,  DC— Flowers  :  Dec— Sind,  Gujarat,  Deccan 

— Punjab,  Afghanistan. 

(126)  Alhagi   camelorum.    Fisch. —Not  common  ;    flowers:    March. — Sind, 

Gujarat,  S.  M.    Country,  N.  and   N.-W.   Provinces  — Beluchistan, 
Egypt,  Arabia. 

(127)  Zornia  diphylla,  Pers. — Very  common  ;  flowers:  Aug.-Oct.— Deccan, 

S.  M.  Country. 

(128)  Alysicarpus    vaginalis,    DC.    flowers  :    Oct.-Nov. — Gujarat,    Deccan, 

Konkan,  throughout  India  —Ceylon,  Afghanistan,   Tropics  of  the 
Old  World. 

(129)  Alysicarpus  longifolius,  W.  and  A.— flowers  :  Sept. — Gujarat,  Deccan, 

Konkan,   Plains  of  India. 

(130)  Alysicarpus  rugosus,   DC.   var.   styracifolius,   Baker — Sind,   Gujarat 

Konkan,  throughout  India — Ceylon. 

(131)  Abrus  precatorius,  L. — Not  common  ;     flowers  :  Sept.-Oct. — Gujarat, 

Deccan,   Konkan,     Kanara. — India,     Ceylon,     throughout     the 
Tropics. 

(132)  Butea    frondosa,    Koenig.— Rare  ;     flowers  :    Feb.-March. — Gujarat, 

Deccan,  Konkan — India,  Ceylon. 

(133)  Phaseolus  trilobus,  Ait.— Flowers  :    Oct.-Nov. — Sind,   Gujarat,   Dec- 

can,  Konkan. 

(134)  Phaseolus  vulgaris,  L. — Cultivated — S.  America. 

(135)  Phaseolus  mungo,  L.,  var.  roxburghii,  Prain — Cultivated  in  the  rainy 

season. 

(136)  Phaseolus  aconitifolius,  Jacquin. — Cultivated  in  the  rainy  season. 

(137)  Clitoriaternatea,  L. — Common  in  hedges  ;  flowers  :  Aug.-Nov. — Gene- 

rally in  the  Tropics. 

(138)  Dolichos  lablab,  L  —  Cultivated— Tropics  of  the  Old  World. 

(139)  Rhynchosia  minima,  DC. — Common  in  hedges — flowers  :  Aug.- Jan. — 

Sind,  Gujarat,   Deccan,   Konkan,   S.  M.  Country,   India — Ceylon, 
throughout  the  Tropics,  Cape,  United  States. 

(140)  Pongamia  glabra,  Vent. — Planted. 

(141)  Cajanus  indicus,  Spreng. — Cultivated— Tropical  Africa. 

(142)  Cicer  arietinum,  L.  —  Very  little  grown.     Cold  weather. 

(143)  Csesalpinia    bonducella,   Fleming. — Not    common  ;    flowers  :     Aug.- 

Sept.— Sind,  Deccan,  Kanara — India,  throughout  the  Tropics. 

(144)  Csesalpinia  pulcherrima,  Swartz. — Cultivated. 

(145)  Poinciana  elata,  L. — Planted. 

(146)  Poinciana  regia,  Bojer. — Planted.— Madagascar. 

(147)  Parkinsonia  aculeata.  L. — Naturalized— Tropical  America. 

(148)  Cassia  occidentalis,  L. — Not  common  ;  flowers  :  Aug.-Oct. — Through- 

out India  and  the  Tropics. 
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(149)  Cassia   sophora,  L. — Not  common  ;  flowers  :  Aug.-Nov. — India,  most 

Tropical  Countries. 

(150)  Cassia  tora,  L. — Not  common  ;  flowers:  Sept.-Dec. — India,  generally 

throughout  the  Tropics. 

(151)  Cassia  auriculata,    L. — Gujarat,   Deccan,   Konkan,   S.  M.  Country, 

Western  Peninsula,  Central  Provinces — Ceylon. 

(152)  Cassia     obtusa,      Roxb. — Not    common:    flowers:    Nov.-Feb. — Sind, 

Gujarat,  Deccan,  S.  M.  Country. 

(153)  Cassia     holosericea,    Fresen. — Flowers  :      Nov. -Jan. —  Sind — Arabia, 

Tropical  Africa. 
fl54)  Cassia      pumila,     Lamk. — Very     common;     flowers  :    Aug.-Sept. — 
Deccan,  S.  M.  Country,  Kanara. — Tropical  Asia  and  Australia. 

(155)  Tamarindus  indica,  ;L. — Not  common,  about  villages,  cultivated. 

(156)  Bauhinia  racemosa,   Lamk. — Rare  ;   flowers  :   March- June — Deccan, 

Konkan,  India — Ceylon,  China,  Timor. 

(157)  Prosopis   spicigera,  L. — Very  common  ;  flowers  :  Dec-March — Sind, 

Gujarat,  India — Beluchistan,  Afghanistan,  Persia. 

(158)  Dichrostachys  cinerea,  W.  and  A. — Rare,  on  dry  stony  ground;  flow- 

ers :  Oct.-Nov. — Deccan,  S.  M.    Country,  Kanara,  India —  Ceylon, 
Malay  Islands,  N.  Australia. 

(159)  Mimosa    rubicaulis,     Lamk. — Flowers  :     Sept.-Nov. — Sind,   Deccan, 

throughout  India,  Afghanistan. 

(160)  Mimosa    hamata,    Willd. — Common  ;  flowers  :    Sept.-Oct. — Gujarat, 

Deccan,  Konkan,   S.  M.  Country,   Western  Peninsula. 

(161)  Acacia  arabica,  Willd. — Very  common  ;  flowers:  July-Feb. — India — 

Ceylon,  Arabia,  Egypt,  Tropical  Africa,  Natal. 

(162)  Acacia  farnesiana,  Willd. — Not   indigenous  ;  flowers  :    Sept.-March — 

Sind,  Deccan,  throughout  the  Tropics. 

(163)  Acacia    eburaea,    Willd. — Pretty    common;    flowers:    Nov.-Feb. — 

Sind,  S.  M.  Country,  India — Ceylon,  Arabia,  Afghanistan. 

(164)  Acacia    jacquemonti,      Benth.— Rare  ;     flowers:     Jan.-May — Sind, 

Gujarat,  Punjab,  Rajputana. 

(165)  Acacia  leucophloea,  Willd. —  Common  ;   flowers:  Dec.-Feb. — Deccan, 

S.  M.  Country. 

(166)  Acacia  catechu,  Willd.,  var.  sundra  Prain. — Pretty  common  in  bushy 

localities — Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(167)  Albizzia    lebbek,    Benth. — Planted     in    gardens    and    near    wells; 

flowers  :  March-May — Tropical  and    subtropical    Asia  and  Africa. 

32.  Rosacea. — 

(168)  Potentilla   supina,  L.— Flowers  :  Oct.-Nov. — Sind,  Gujarat,  India  — 

Afghanistan,  Atlantic,  N.  Africa,  N.  Asia. 

33.  Saxifragacece. — 

(169)  Vahlia  viscosa,  Roxb. — Flowers:  Dec-Jan. — Sind,  Gujarat,  Konkan, 

India — Persia,  Egypt,  Tropical  Africa. 
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34.  Haloragidacece — 

(170)  Myriophyllum    intermedium,  DC. — In  ponds — Deccan,  S.  M.  Coun- 

try, Kanara,  Western  Peninsula — Malaya,  Australia,  New  Zealand, 
S.  America. 

35.  Rhizophoraceoi — 

(171)  Rhizophora  mucronata,  Lamk. — In   salt-marshes  and  tidal  creeks  ; 

flowers  :  Aug.-Jan. — From   Sind  to  Kanara — Tropics  of  the  Old 
World  and  Australia. 

(172)  Rhizophora    conjugata,     L.  —Less    common    than    the    foregoing 

species,  in  the  same  localities  ;   flowers  :  Aug.-Jan. 

(173)  Bruguiera  gymnorhiza,  Lamk. — In  salt  marshes  along  the  coast. 

36.  Myrtacece. — 

(',74)  Eugenia  jambolana,  Lamk. — In  gardens  and  near  wells:  flowers: 
March-May — Throughout  the  Presidency,  but  not  in  Sind, 
India  generally — Ceylon,  Malaya,  Australia. 

(175)  Psidium  guyava,  L. — Cultivated — Mexico. 

37.  Lythracecc — 

(176)  Ammannia  baccifera,  L. — Flowers  :  Nov.-Dec. — Sind,  Gujarat,  Dec- 

can,     Kanara,     Konkan,    India — Ceylon,     Afghanistan,  Malaya, 
China,  Australia,  Tropical  Africa. 

(177)  Ammannia  salicifolia,  Monti.— Flowers  :  Nov.— Sind,  Deccan,  S.  M. 

Country,  Konkan,  throughout  India — Tropical  Africa. 

(178)  Lawsonia  inermis,  L. — Crowing  wild  and  cultivated. 

(179)  Punica  granatum,  L. — Cultivated — Wild  in  Persia,  Beluchistan,  Af- 

ghanistan. 

38.  Cucurbitacece  — 

(180)  Trichosanthes  anguina,  L. — Cultivated. 

(181)  Momordica  charantia,  L.— Cultivated.     Sind,   Deccan,    throughout 

India — Ceylon,  Malaya,  China,  Tropical  Africa. 

(182)  Momordica    balsamina,    L.— Flowers :     Nov.-Dec— Sind,   Deccan, 

G-u  jurat,  Pan  jab,  N.-W.     Provinces— Malaya,  Australia.  W.  Asia, 
Africa. 

(183)  Luffa  segyptiaca,  Mill.— In  gardens. 

(184)  Luffa  echinata,  Roxb.— Flowers  :  Sept.-Oct.— Sind,  Gujarat— Tro- 

pical Africa. 

(185)  Cucumis    trigonus,    Roxb.— Common  ;    flowers:    Aug.- Dec. —Sind, 

Deccan,   all  over   India— Ceylon,     Afghanistan,  Persia,  Malaya, 
N.  Australia. 

(186)  Cucumis   melo,    L.— Cultivated— Probably     indigenous     in    N.-W. 

India,  Beluchistan  and  Tropical  Africa. 

(187)  Cucumis  melo,  L.,   var.  agrestis,    Naud. — Common — Sind,   Deccan 

S.  M.  Country. 
188)     Bryonopsis    laciniosa,    Naud.— Not    common,  in   hedges;    flowers 
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Aug.-Oct. — Deccan,  S.  M.  Country,  throughout  India — Ceylon, 
Tropical  Africa,  Mauritius,  Malaya,  Australia. 

(189)  Citrullus  colocynthis,  Schrader. — Pretty    common  on    sandy  ground 

— Sind,  Gujarat,  Deccan,  Konkan,  all  over  India — Ceylon,  Arabia, 
W.  Asia,  Africa,  Spain. 

(190)  Citrullus  vulgaris,  Schrad. — Cultivated — Wild  in  Tropical  Africa. 

(191)  Coccinia     indica,   W.  and   A.— Very   common    in  hedges  ;  flowers  : 

Almost  throughout  the  whole  year — Sind,  Gujarat,  S.  M. 
Country,  Deccan,  all  over  India — Ceylon,  Malaya,  Tropical 
Africa. 

(192)  Melothria    maderaspatana,     Cogniaux. — Common     inh    edges    and 

bushes — Sind,  Gujarat,  Deccan,  Konkan,  S.  M.  Country,  all 
over  India — Ceylon,  Africa,  Malaya,  Australia. 

(193)  Blastania    garcini,  Cogniaux. — Not    common  ;    flowers  :  Oct.-Nov. — 

Deccan,  Gujarat,  S.  M.  Country. 

(194)  Corallocarpus  epigseus,  C.  B.  Clarke — Pretty    common — Sind,   Guja- 

rat, Deccan,  S.  M.  Country,  Punjab,  Western  Peninsula — Ceylon. 

(195)  Lagenaria  vulgaris,  Seringe. — Cultivated. — Wild    in  Malabar,   Dehra 

Doon— Abyssinia,  Moluccas. 

(196)  Cucurbita  moschata,  Duchesne. — Cultivated. 

(197)  Cucurbita  maxima,  Duchesne. — Cultivated. 

(198)  Cucurbita  pepo,  L. — Cultivated. 

39.  Cactacece — 

(199)  Opuntia  dillenii,  Haw.— Not  common  ;  used  for  hedges. 

40.  Ficoidece — 

(200)  Trianthema  monogyna,  L.  —  Very  common  ;    Sind,    Deccan,    all   over 

India — Ceylon,  most  Tropical  Countries. 

(201)  Trianthema    triquetra,    Rottl.    &    Willd.—  Very    common  ;    flowers 

Sept.-Nov. — Sind,  Gujarat,  Deccan,  S.  M.  Country,  Konkan, 
Punjab,  W.  Peninsula — Ceylon. 

(202)  Trianthema   pentandra,   L.— Common  ;    flowers  :     Oct.-Dec— Sind, 

Deccan,  S.  M.  Country,  Konkan,  Punjab,  N.-W.  Provinces,  W. 
Peninsula — Tropical  Africa. 

(203)  Orygia    decumbens,     Forsk. — Flowers  :    Dec.-Feb. — Sind,     Punjab, 

Mysore — Western  Asia,  Africa. 

(204)  Mollugo  hirta,   Thunb. — Not  common,   in  dried    up  water  holes. — 

Sind,  Deccan,  S.  M.  Country,  Konkan,  all  over  India — Ceylon 
warmer  regions  of  the  World. 

(205)  Gisekia  pharmaceoides,  L. — Rare;  flowers  :  Sept.-Oct. — Sind,  Gujarat 

S.  M.  Country,  Konkan,  Punjab,  W.  Peninsula,  Ceylon,  Beluchis- 
tan,  Afghanistan,  Africa. 

41.  UmbeUiferm. — 

(206)  Daucus  carota,  L. — Cultivated. 

(207)  Coriandrum  sativum,  L. — Cultivated. 
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42      Rahiacecc. — 

(208)  Spermacoce   sfcricta,  L. — Rare  ;   flowers  :   Nov.-Dec. — Deccan,  S.   M. 

Country,  Konkan,  India — Ceylon,  Tropical  Asia  and  Africa. 
43.     Composites.  — 

(209)  Vernonia  cinerea,  Less. — Very  common — Aug.-Jan. — Sind,  Gujarat, 

Deccan,  Konkans,   S.  M.  Country,   Tropical   India — Asia,   Africa 
and  Australia. 

(210)  Adenostemma  viscosum,  Forst. — Common  near  watercourses,  in  gar- 

dens  and    fields:   flowers:    Sept.-Feb. — Deccan,    Konkan,  S.   M. 
Country,  all  over  India — Ceylon. 

(211)  Grangea  maderaspatana,  Poir. — Flowers  :  Nov.- April. — Sind,  Konkan, 

Kanara,  S.  M.  Country,  throughout  India — Ceylon,  Tropical   and 
Subtropicale,  Asia  and  Africa. 

(212)  Blumea   ampleetens,    DC. — Flowers  :    Dec-Jan. — Gujarat,  Konkan, 

throughout  India — Ceylon. 

(213)  Pluchea     tomentosa,     DC. — Flowers  :     Dec. -Feb. — Sind,      Deccan, 

Konkan,   Kanara,   S.    M.   Country,   Western    Peninsula,    Central 
India,  Bengal. 

(214)  Pluchea  wallichiana,  DC.  —Not  common  ;  flowers  :    Jan.-Feb. — Sind, 

Gujarat,  Punjab — Beluchistan. 

(215)  Pluchea   arguta,   Boiss. — Not    uncommon   in  stony   ground  and  by 

the    sides   of  watercourses  ;     flowers  :    Nov.-Feb. — Sind,   Punjab, 
Beluchistan. 

(216)  Sphseranthus   indicus,    L.— Rare,   in   moist  ground  ;  flowers  :  Nov.- 

Feb. — Gujarat,   Deccan,  Konkan,  S.  M.  Country,  all  over  India — 
Ceylon,  Africa,  Malay  Islands,  Australia. 

(217)  Gnaphalium     luteo-album,   L. — Sind,     Deccan,     Konkan,   hot   and 

warm  temperate  countries. 

(218)  Gnaphalium  indicum,  L. — Flowers  :  Dec.-Feb. — Sind,  Deccan,   S.  M. 

Country — India,  Burma,   Africa,  China,  Japan,  Australia. 

(219)  Inula  grantioides,  Boiss. — Common  on  rocky  ground  ;  flowers  :  Nov- 

Jan. — Sind,  Beluchistan,  Wazaristan,  S.  E.  Arabia. 

(220)  Vicoa  auriculata,  Cass. — Flowers  :    Nov.-Feb. — Deccan,   Konkan,  S. 

M.  Country— India,  Ceylon. 

(221)  Pulicaria   angustifolia,  DC. — Common  in  sandy  soil  ;  flowers :   Nov.- 

Jan. — Sind,  Gujarat,  Konkan,  Western  Peninsula,   Chota  Nagpur, 
Bengal — Beluchistan. 

(222)  Siegesbeckia     orientalis,     L. — Flowers:    Nov.-Jan. — Deccan,  S.  M. 

Country — Most  tropical  and  subtropical  countries  of  the  world. 

(223)  Eclipta  erecta,  L. — Flowers:  Nov.-Jan. — Sind,  Deccan,  Konkan,  Wes- 

tern Peninsula,  Central  India,    Punjab,    Bengal — Burma,  Ceylon, 
Malaya,  everywhere  in  warm  climates. 

(224)  Blainvillea  rhomboidea,  Cass. — Flowers  :  Sept.-Oct.  —Sind,   Deccan— 

India,  Ceylon,  Java,  America,  Australia. 
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(225)  Bidens   pilosa,  L. — Flowers  :    Almost   all   the  year — Deccan— Most 

warm  countries. 

(226)  Echinops    echinatus,     Koxb. — Flowers  :     Nov.- Jan. — Sind,  Deccan, 

Konkan,  S.  M.  Country,  all  over  India. 

(227)  Volutarella    divaricata,  Benth.   &  Hook,   f .  —  Flowers  :   Nov.-Dec — 

Sind,  Gujarat,  Deccan,    Konkan,  Western,  Central,  and  Southern 
India — Beluchistan,  Afghanistan. 

(228)  Dicoma    tomentosa,   Cass.— Flowers :    Nov.-March — Sind,  Gujarat, 

Deccan,  S.  M.  Country — W.  Peninsula,  N.-W.  Provinces,  Tropical 
Africa. 

(229)  Lactuca   remotiflora,    DC. — Sind,  Deccan,   S.   M.    Country —N.-W. 

Provinces,  Arabia. 

(230)  Launsea    pinnatifida,    Cass. — Common  ;   Dec-Jan. — Sind,     Gujarat, 

Konkan— India,  Ceylon,  Mauritius,  Egypt,  E.  Africa. 

44.  Goodeniacecc. — 

(231)  Scasvola   kcenigii,   Vahl. — On    the    sea-coast  ;    flowers  :   July-Aug. — 

Sind,   Konkan — Sea-shores  of   India,   Ceylon,   Tropical   E.   Asia, 
Australia,  Polynesia. 

45.  Plumbaginucem. — 

(232)  Statice      stocksii,      Boiss. — Flowers  :      Dec. -Feb. — Sind,     Gujarat — 

Beluchistan. 

46.  Primulacece. — 

(233)  Anagallis   arvensis,   L. — Rare  ;    flowers  :    Sept.- Jan. — Deccan — Most 

temperate  regions. 

47.  Myrsinacece. — 

(234)  iEgiceras  majus,  Gaertn. — On  the  sea-coast — Sind.  Konkan,  Kanara. 

48.  SapotacecB. — 

(235)  Mimusops    elengi,   L.— Cultivated  ;   flowers  :    Dec-March. — Gujarat, 

Deccan,  Konkan,  Kanara — Western  Peninsula — Ceylon,  Malaya. 

(236)  Mimusops  hexandra,   Roxb.—  Cultivated   in  gardens  and  near  wells: 

flowers  :  Sept.-Dec — Gujarat,  Deccan,  Konkan,  S.  M.  Country — W- 
Peninsula,  Ceylon. 

49.  Oleacece. — 

(237)  Jasminum  sambac,  Ait. — Cultivated. 

50.  Salvadoracece. — 

(238)  Salvadora   persica,   L. — Very    common  ;    flowers  :     Nov.-Feb. — Sind, 

Gujarat,  Deccan,  Konkan,  Kanara,  S.  M.  Country — Drier   regions 
of  India,   Ceylon,  dry  parts  of  W.  Asia,  Egypt,  Abyssinia. 

(239)  Salvadoia   oleoides,  Decaisne. — Common  ;    flowers  :     Dec-March — 

Sind,  Gujarat,  Punjab,  Rajputana,  Aden. 

51.  Apocynacece. — 

</240)  Nerium  odorum,  Soland. — Grown  in  gardens,  found  as  an  escape 
in  some  places;  flowers  :  All  the  year. — Indigenous  in  the  West- 
ern Himalaya  and  Nepal. 
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(241)  Plumeria     acutifolia,   Poir. — Cultivated. — Indigenous     in     Tropical 

America, 

52.  Asclepiatlacece. — 

(242)  Periploca     aphylia,     Decaisne. — Common     on    rocky  ground,    Sind, 

Panjab — Afghanistan,  Beluchistan,  Persia,  Arabia,  Egypt. 

(243)  Glossonema    varians,   Benth. — Flowers  :     Dec. — Sind.  —Beluchistan, 

Persia. 

(244)  Calotropis    procera,   R.Br. — Very   common  ;  flowers:     Dec-Jan. — 

Sind,  Deccan,  Gujarat — Dry  parts  of  India;    Ava,  Persia,  Tropical 
Africa. 

(245)  Oxystelma  esculentum,  R.  Br. —Flowers  :  Dec. — Sind,  Deccan,  Kon- 

kan,  Kanara,  S.  M.  Country. —India,  Ceylon,  Java. 

(246)  Pentatropis  microphylla,  W.  &  A.— Very  common  ,  flowers:  Sept.- 

Dec. — Gujarat,    Deccan,    Konkan — Western    Peninsula,    BeDgal, 
Pegu,  Ceylon. 

(247)  Dsemia   extensa,     R.  Br. — -Very  common  ,     flowers:    Sept.-Jan. — 

Sind,  Gujarat,  Deccan,  Konkan,  S.  M.  Country. 

(248)  Sarcostemma  brevistigma,  Wight. — Common  in   stony  places. — Dec- 

can,  Konkan,  S.  M.  Country— Western  Peninsula,  Bengal,  Burma. 

(249)  Leptadenia  reticulata,  W.  &  A.— Rare. — Gujarat,   Deccan,  Konkan, 

S.  M.  Country,  Kanara  —Western  Peninsula,  Punjab,  Burma,  Cey- 
lon, Singapore,  Ava. 

(250)  Leptadenia  spartium,  Wight. — Very  common  ;  flowers  :  Dec-Jan. — 

Sind,  Gujarat — Panjab,  Beluchistan,  Arabia,  Egypt. 

53.  Gentianacece. — 

(251)  Enicostemma    littorale,     Blume. — Common;     flowers:     Nov.- Dec  — 

Sind,  Gujarat,  S.  M.  Country,  Konkan — Greater  part  of   India, 
Ceylon,  Malaya,  Tropical  Africa,  W.  India. 

54.  Boraginacece. — 

(252)  Curdia  myxa,  L. — Pretty  common  in  gardens  and    near  wells — Sind, 

Gujarat,  Deccan,  Konkan — All  over  India,  Ceylon,  Egypt,  Cochin, 
China,  Tropical  Australia. 

(253)  Cordia   rothii,  Roem.   &    Schult. — Very    common:   flowers:     Nov.- 

Dec — Sind,  Gujarat,  Deccan — W.  Peninsula,  Panjab,  Rajputana, 
Ceylon,  Arabia,  Abyssinia. 

(254)  Coldenia  procumbens,  L. — Flowers  :  Oct.-Dec — Sind,  Deccan,    Kon- 

kan, S.  M.  Country,  Kanara — Tropics  generally. 

(255)  Heliotropiura    zeylanicum,   Lam. — Common  ;  flowers  :      Oct.-Jan. — 

Sind,  Gujarat,  S.  M.  Country,  Konkan — Western  Peninsula,  Pan- 
jab, Tropical  Africa. 
(253)  Heliotropium  supinum,  L. — Common  ;  flowers  :  Feb.-March. — Sind, 
Gujarat,  Deccan,  Konkan,  S.  M.  Country — Western  Peninsula, 
Panjab,  Upper  Gangetic  Plain — Ceylon,  S.  Europe,  N.  &  S.  Africa, 
Canary  Islands. 
9 
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(257)  Heliotropium  paniculatum,   R.  Br. — Rare — Sind,  S.   M.    Country — 

W.  Peninsula,  Pegu,  Ceylon,  Siam,  Australia. 

(258)  Trichodesma   indicum,  R.   Br. — Common  ;   flowers :     Sept.-Nov. — 

Deccan,  Konkan,  S.  M.  Country — Greater  part  of  India,  Ceylon, 
Cabul,  Beluchistan,  Persia,  Mauritius. 

(259)  Trichodesma    zeylanicum,  R.    Br.— Common  ;  flowers  :  Dee  .-Jan. — 

Gujarat,  Deccan,  Konkan,  S.  M.  Country,  Kanara. 

(260)  Sericostoma     pauciflorum.      Stocks. — Flowers:       Nov.-Dec. — Sind, 

Gujarat. 

(261)  Arnebia   hispidissima,  DC. — Sind,  Gujarat — Western  Egypt,  Nubia. 
55.  Convolvulacece. — 

(262)  Cuscuta   reflexa,     Roxb. — Flowers  :       Dec.-Feb. — Gujarat,    S.     M. 

Country,  Konkan — Throughout  India,  Ceylon,  Malaya. 

(263)  Cuscuta  chinensis,  Lamk. — Common  ;   flowers  :  Aug.-Oct. — Deccan — 

Greater  part  of  India,   Ceylon,  Persia,  Australia. 

(264)  Cressa  cretica,  L. — Not  common  ;  flowers:     Nov.- Jan. — Sind,  Gujar- 

rat,  Deccan,  Konkan,  Kanara — Warm  regions  generally. 

(265)  Evolvulus    alsinoides,    L. — Very     common  ;   flowers  :      Aug.-Jan.  — 

Sind,     Gujarat,     Deccan,     Konkan — Tropical     and    Subtropical 
countries. 

(266)  Breweria     latifolia,   Benth. — Flowers  :     Dec. — Sind,  Gujarat— Pan- 

jab,  Tropical  Africa. 

(267)  Convolulus  rottlerianus,  Choisy. — Not   common  ;    flowers  :     Sept.- 

Oct. — Deccan,  Western  Peninsula,  Afghanistan. 

(268)  Convolvulus  microphyllus,   Sieb. — Very    common   in   sandy   soil.' — 

Sind,  Gujarat — Beluchistan  to  Egypt  and  Nubia. 

(269)  Convolvulus  glomeratus,  Choisy. — Flowers:    Dec. —  Sind,  Gujarat — 

Paajab,  Afghanistan,  Beluchistan,  W.  Tropical  Africa. 

(270)  Convolvulus  arvensis,  L. — Common   in  cultivated   ground  ;  flowers  : 

Dec.-Febr. — Sind,    Gujarat,     Deccan,  Kanara — Throughout    the 
world. 

(271)  Merremia  hastata,  Hallier   f. — Rare;   flowers:    Aug.-Dec. — Deccan. 

Konkan,  Kanara,  S.  M.  Country — W.  Peninsula,  Bengal — Ceylon, 
S.  E.  Asia,  Australia,  Tropical  Africa. 

(272)  Ipomoea   pentaphylla,  Haliier  f. — Not  common — Gujarat,   Konkan — 

W.  Peninsula,   Africa,  Tropical  America,  Polynesia. 

(273)  Ipomoea,  pilosa,  Sweet. — Common  ;  flowers  :  Sept.-Ocfc. — Sind,  Gujarat 

— W.  Himalaya,  Panjab,  Bengal,  Tropical  Africa. 

(274)  Ipomoea     biloba,     Forsk. — Common     on    the    sandy     sea     shore  , 

fluwers  :   all  the  year  round. — Throughout  the  Tropics   on  the  sea 
shore. 

(275)  Ipomoea  pes-tigridh,  L. — Very   common   on  sandy  ground  ;  flowers  : 

Oct.-Dec. — Gujarat  Deccan,   Konkan,  S.  M.  Country— Through- 
out India,  Ceylon,  Malaya,  China,  Polynesia,  Tropical  Africa. 


ON  THE  FLORA  OF  GUTCH.  Ill 

(276)  Ipomoea  aquatica,  Forsk. — In   ponds,  not   common  ;  flowers  :    Nov.- 

April. — Throughout    the     Presidency — All   over   India,     Ceylon. 
Tropical  Asia,  Africa,  Australia. 

(277)  Rivea  hypocrateriformis,   Cboisy — Common  ;   flowers :  Sept.-Dec. — 

Sind,  Deccan,  Konkan — Western  Peninsula,  Assam. 

(278)  Argyreia  speciosa,  Sweet. — In  gardens  ;  throughout  India,  Java. 


{To  be  continued^) 
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REMARKS  ON  SOME  RECENTLY  ACQUIRED  SNAKES. 

BY 

Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

I  have  lately  received  from  Major  G.  H.  Evans  the  collection  of 
snakes  made  by  us  in  Burma  some  years  back,  with  which  are  included 
several  interesting  specimens  collected  by  Major  Evans  since. 

I  propose  to  make  a  few  remarks  on  the  additions  to  this  collection, 
and  at  the  same  time  amplify  the  remarks  made  by  us  on  certain 
specimens  which  were  published  in  a  former  Journal  (Vol.  XIII,  pp. 
343  and  611. 

Dinodon  septentrionalis. 

I  received  a  remarkably  fine  specimen  of  this  rare,  and  very  hand- 
some species  obtained  from  the  Ruby  Mines  District,  where,  Major 
Evans  tells  me,  he  has  had  another  example  now  lost.*  It  measures  3 
feet  4c\  inches  in  length,  the  tail  accounting  for  7§  inches.  It  bears  a 
very  marked  resemblance  in  colouration  to  the  Burmo-Chinese  Krait 
(Bungarus  midticinctvs),  so  much  so  that  I  put  the  specimen  with  these 
kraits  into  one  bottle,  and  only  discovered  my  mistake  when  exa- 
mining the  lepidosis  critically. 

Description. — RostraL — Touches  6  shields  ;  the  sutures  made  with 
the  anterior  nasals,  and  internasals  subequal,  and  about  twice  those 
made  with  1st  labials.  Internasals. — Two  :  the  suture  between  them 
less  than  half  that  between  the  prefrontal  fellows,  and  about  half 
the  internaso-preefrontal  sutures.  Prefrontals.- — Two  :  the  suture 
between  them  one-third  to  one-fourth  greater  than  the  prefronto- 
frontal  suture  ;  touching  the  internasal,  postnasal,  loreal,  prceocular, 
supraocular,  and  frontal.  Frontal. — Touches  six  shields  ;  the  sutures 
subequal.  Supraoculars. — Length  equals  the  length  of  the  frontal, 
breadth  less  than  half  breadth  of  frontal  along  a  line  connecting 
centres  of  eyes.  Nasals. — Divided,  in  contact  with  the  1st  and  2nd 
supralabials.  Loreal. — One,  not  touching  the  internasal  nor  the  eye. 
Prceocular. — One,  barely  reaching  the  crown.  Postoculars. — Two. 
Temporals. — Two  touching  the  4th,  5th  and  6th  supralabials  on  the 
right  side,  the  5th,  6th  and  7th  on  the  left.  Supralabials. — Eight, 
the  3rd,  4th  and  5th  touching  the  eye  on  the  left  side,  7,  the  3rd  and 


*  Mr  Houlenger  has  recorded  a  specimen  from  ihe  same  locality  (Mogok)  in  this  Journal 
(  Vol.  XVI.,  p.  235). 
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4th  touching  the  eye  on  the  right.  Posterior  Sub-linguals  subequal 
to  anterior,  in  contact  with  the  4th  and  5th  infralabials  on  the  right 
side,  the  5th  and  6th  on  the  right.  Infralabials. — The  5th  is  the 
largest  on  the  right  side,  and  touches  two  scales  behind,  on  the  left 
side  these  shields  are  damaged.  Cosials. — Two-heads  lengths  behind 
the  head  17,  midbody  17,  two  heads-lengths  before  the  vent  15. 
The  reduction  from  17  to  15  is  brought  about  by  the  confluence 
of  the  2nd  and  3rd  rows  above  the  ventrals  on  the  right  side,  the  3rd 
and  4th  on  the  left.  The  last»row  is  barely  or  not  enlarged.  Keels 
appear  to  be  very  obscurely  present  in  the  median  rows  in  the  pos- 
terior part  of  the  body.  Apical  pits  present,  single.  Ventrals. — 217, 
obtusely  angulate  laterally.  Anal. — Entire.  Subcaudals. — 82,  2nd, 
3rd  and  4th  entire,  rest  divided. 

Colour. — Glossy  black  with  27  pure  white,  narrow,  well  defined 
arches  over  the  body  and  13  over  the  tail.  These  involve  a  scale  or  a 
scale  and  a  half  vertebra  lly  and  dilate  in  the  flanks.  The  belly  is 
pearly  white,  but  on  the  tail  the  dorsal  black  forms  complete  bands. 
The  eye   has  the  pupil  vertical. 

I  have  not  been  able  yet  to  satisfy  myself  that  the  dentition  agrees 
with  that  used  by  Mr.  Boulenger  to  characterise  this  genus,  but  two 
points  in  external  characters  are,  I  think,  sufficiently  important  to 
justify  my  doubts  on  the  generic  title.  In  life*  the  iris  is  invisible  so 
that  the  whole  eye  is  black.  This  appears  to  be  a  feature  peculiar  to 
the  Lycodon  group  and  is  not  seen  in  other  Dinodons,  at  least  not  in 
the  Japanese  japonicus  nor  the  Chinese  rvfozonatus,  both  of  which  I 
have  seen  in  life.  Further  the  apical  pits  are  single  as  I  find  them  in 
9  species  of  the  Genus  Lycodon,  not  in  pairs  as  in  the  Dinodons  I 
have  examined. 

Lycodon  fasciatus. 

In  addition  to  several  specimens  of  this  snake  from  Major  Evans  1 
have  lately  received  eight  examples  from  Mr.  Hampton  from  the  Ruby 
Mines. 

The  specimen  alluded  to  by  Major  Evans  and  me  in  a  previous 
Journal  (Vol.  XIII,  p.  372)  as  having  no  prseocular  I  find  on 
re-examination    shows  us  in  error.      There  is  a  very  small   prseocular 

I  recently  acquired  a  live  specimen  from    Jeypore,    Assam,  near  the  foot  of  the  Naga 
Hills. 
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on  each  side  beneath  which,  and  the  loreal,  the  prefrontal  finds 
contact  with  the  eye.  I  have  never  seen  the  same  abnormality  in 
any  other  specimen.  One  has  the  3rd  and  4th  subcaudals  entire.  The 
ventrals  and  subcaudals  of  Mr.  Hampton's  specimens  are  as  follows  : — 
202  +  84  207  +83 

208  +  82  205T+82? 
212  +  88  2I0T  +  79 

209  +  83 

(The  range  of  these    shields  in  1 4   specimens   collected  in  Shillong 
last  year  by  me  was  ventrals  201  to  213,  subcaudals  74  to  80.) 

The  largest  Burmese  specimen  is  3  feet,  and  two   small   ones  appa- 
rently hatchlings,  measure  8£  and  $\  inches. 

Colour. — The  black  bands  on  the  body  vary  from  28  to  33  and 
on  the  tail  from  15  to  17.  My  Shillong  specimens  had  the 
light  bands  of  a  dove  colour,  whereas  nearly  all  the  Burmese 
specimens  are  yellow,  or  yellowish.  Evans  noted  one  specimen 
from  Maymyo  with  reddish-yellow  bands  (  Vol.  XVI,  p.  169  of 
this  Journal)  and  Anderson,  (Ann.  Zool.  Yunnan,  p.  827)  one  with 
55  reddish  bands.  In  some  specimens  the  light  bands  are  divided  by 
a  black  line  of  varying  breadth.  In  one  such  from  Mogok  the  inter- 
mediate black  is  so  broad  that  each  light  band  is  represented  by  a 
pair  of  light  lines,  and  it  is  probable  that  Anderson's  specimen  from 
Yunnan  was  similar,  thus  accounting  for  the  bands  being  reported  as 
55,  viz.,  about  twice  as  numerous  as  normal.  I  cannot  satisfy  myself 
that  the  dentition  conforms  to  that  characterising  the  genus  Lycodon 
as  enunciated  by  Mr.  Boulenger,  and  the  fact  that  the  iris  in  life  is 
flecked  with  grey,  and  the  apical  pits  where  evident  are  in  pairs  seems 
to  point  to  the  better  inclusion  of  this  species  with  the  genus  Dinodon. 

Callophis  maclellandii. 

One  specimen  calls  for  special  remark  from  its  size,  measuring  as 
it  does  2  feet  1\  inches.  The  colour  is  violaceous  resembling  the  hue 
of  the  bloom  on  a  plum  or  grape.  It  has  29  bands  on  the  body  and  3 
on  the  tail,  and  represents  variety  A  of  Mr.  Boulenger's  Catalogue. 
The  lepidosis  is  typical  in  every  way. 

Simotes  cyclurus. 

At  least  4  specimens  recently  obtained  from  Burma  demand  some 
remarks.  One  marked  with  indistinct  longitudinal  dorsal  bands,  and 
with  the  belly  unspotted  corresponds  to  Boulenger's  variety    C.     The 
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lepidosis  agrees  with  cyclurus  in  every  way  but  the  following.  The 
supralabials  are  7  with  the  3rd  and  4th  touching  the  eye  on  the  left 
side,  the  anal  is  divided,  and  the  costals  two  heads-lengths  behind  the 
head  number  17.  I  prefer  to  regard  these  differences  as  abnorma- 
lities, at  any  rate  for  the  present,  and  place  the  specimen  with 
cyclurus.     The  ventrals  are  169,  and  subcaudals  46. 

Another  constitutes  a  colour  variety  not  given  by  Boulenger  in 
his  Catalogue  (Vol.  II.,  p.  220).  There  are  9  dorsal  bars  across  the 
body,  and  4  on  the  tail.  These  are  margined  blackish  and  are 
markedly  indented  anteriorly,  and  posteriorly  vertebrally,  and 
so  much  so  costally  that  fragments  are  often  detached.  The 
marks  are  therefore  very  like  those  seen  in  S.  splendidus,  and  one 
variety  of  albocinctus.  The  intervals  are  variegated  with  short  black- 
ish, and  buff  oblique  streaks.  The  belly  is  heavily  chequered  with 
black.  Scale  characters  agree  with  cyclurus  except  that  the  3rd 
labial  is  not  divided,  hence  the  little  shield  to  which  Mr.  Boulenger 
applies  the  name  "  subocular"  is  absent.  The  ventrals  are  171,  an<^ 
subcaudals  36. 

A  third  specimen  agrees  with  Boulenger's  variety  A,  except  that 
no  longitudinal  dorsal  bands  are  visible.  The  costals  are  in  ]  9  rows 
two  heads-lengths  behind  the  head,  and  21  in  midbody.  Normally  the 
costals  in  these  two  situations  number  the  same  in  this  as  in  other 
species  of  Simotes.  The  ventrals  are  174,  and  the  subcaudals  50.  A 
fourth  specimen  agrees  with  Boulenger's  variety  A,  except  that  the 
longitudinal  dorsal  bands  are  obsolete. 

Simotes  splendidus. 
There  are  three  specimens  not  including  the  head  and  neck  of  our 
original  specimen  reported  in  this  Journal  (Vol.  XIII,  p.  537).  Two 
specimens  are  those  recorded  by  Major  Evans  in  this  Journal  (Vol.  XVI, 
p.  362).  1  count  the  ventrals  in  the  former  specimen  (J  1^  inches  long) 
185  not  174  as  reported  by  Major  Evans.  A  third  specimen  measures 
9^  inches.  In  this  the  3rd  and  4th  supralabials  are  divided  transverse- 
ly on  both  sides.  The  temporals  are  irregular  in  these  specimens  ; 
in  No.  1  ( 1 1  s  inches)  the  upper  is  confluent  with  the  parietal,  a  slight 
partial  suture  indicating  that  this  is  the  true  interpretation  of  the 
anomaly.  In  No.  2  (28|  inches)  the  temporals  are  two.  in  No.  3 
(9£  inches)  the  lower  temporal  is  divided. 
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No.  1  specimen  has  15  +  3  bars  on  body  and  tail,  and  the  ventrals 
and  subcaudals  185  +  35.  No.  2  has  15  +  3  bars,  and  ventrals  and  sub- 
caudals  174  +  43.  No.  3  has  15  +  3  bars  and  ventrals  and  subcaudals 
193? +  37.  All  these  specimens  agree  in  the  following  ways.  The 
rostral  is  higher  than  broad;  and  the  portion  visible  above  is  greater 
than  its  distance  to  the  frontal.  The  internasals  are  four,  the  median 
pair  separating  about  f  of  the  prefrontals.  The  prefrontals  are  two. 
It  will  be  remembered  that  in  our  original  partial  specimen  there 
were  four.  The  frontal  is  longer  than  the  parietals.  The  anterior  nasal 
is  much  larger  than  the  posterior,  and  the  suture  from  the  nostril  runs 
to  the  2nd  supralabial,  a  very  unusual  character  in  any  snake  includ- 
ing the  members  of  this  genus.  The  loreal  is  about  as  long  as  high 
or  shorter. 

I  think  I  can  show  good  reason  to  doubt  the  accuracy  of  the 
locality  from  which  the  type  specimen  is  supposed  to  have  been 
collected,  viz.,  Wynad  (vide  Boulenger's  Catalogue  Vol.  II,  p.  218). 

My  study  of  the  geographical  distribution  of  snakes  in  India  has 
brought  to  light  the  fact  that  no  less  than  eight  species  have  been 
recorded  from  Southern  India  on  the  sole  authority  of  Colonel 
Beddome  which  are  otherwise  only  known  from  Tracts  to  the  North 
and  East  of  Peninsular  India. 

These  are  :  1  Tropidonotus  parallelus,  2  T.  subminiatusj  3.  T. 
himalayamis,  4  Lycodon  jaray  5  Simotes  splendidvs,  6  Bvngarvs 
fasciatvs,  7  Simotes  octolineatus,  and  8  Dendrelaphis  caudolinealvs 
(vide  Boulenger's  Catalogue  and  Sclater's  list  of  Snakes  in  the  Indian 
Museum,  1891).  Now  the  first  6  of  these  are  all  to  be  obtained  in 
Burma,  and  the  last  2  in  Tenasserim.  That  Beddome  received  snakes 
from  Burma  is  certain  as  he  presented  specimens  of  Simotes  cruentatus 
and  Dipsadomorphus  hexagonotus  from  Burma  to  the  British  Museum 

(vide  Boulenger's  Catalogue).  Again  he  obtained  specimens  from 
Tenasserim  as  he  presented  the  British  Museum  with  specimens  of 
Simotes  violaceus,  and  Simotes  cyclvrus  from  that  region  (vide  Boulen- 
ger's Catalogue).  This  being  so  one  cannot  escape  the  conviction  that 
a  collection  of  snakes  from  Burma  including  specimens  of  the  first  6 
specified  above,  and  another  from  Tenasserim  including  numbers  7  and 
8  were  inadvertently  mixed  up  with  his  Southern  Indian  Collection.. 
The  mistake  is  one  very  easy  for  any  collector  to  understand. 
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Simotes  theobaldi. 
Several  specimens  were  received,  some  of  which  have  been  pre- 
viously recorded  in  this  Journal.  The  colour  varieties  A  and  B 
mentioned  by  Boulenger  in  his  Catalogue  are  doubtful.  I  find  every 
gradation  between  the  two.  In  some  there  are  a  very  few  spots  on 
the  belly  congregated  before  the  anus  and  none  elsewhere.  In  others 
there  are  a  very  few  spots  scattered  along  most  of  the  belly  length, 
and  in  others  no  single  spot.  The  features  which  specially  attracted 
my  attention  are  as  follows  : — Rostral — The  height  nearly  equals 
the  breadth ;  the  visible  portion  above  is  distinctly  less  than 
its  distance  to  the  frontal.  The  frontal  is  distinctly  shorter 
than  the  parietals.  The  anterior  nasal  is  considerably  larger 
than  the  posterior,  but  the  lower  margins  of  the  two  are  subequal. 
The  suture  from  the  nostril  runs  to  the  1st  labial.  The  loreal  is  dis- 
tinctly longer  than  high,  sometimes  as  much  as  twice  the  length. 
The  ventrals,  and  subcaudals  of  9  specimens  are  as   follows  : — 177  + 

32,  170  +  ?,  170  +  35,  169  +  31,  169  +  40,  164  +  30,    168  +  39,    180  + 

33,  and  167  +  40. 

Dryoplm  mycterizans. 

One  of  the  foetus  removed  from  a  gravid  female,  recorded  by 
Evans  and  myself  in  this  Journal  (Vol.  XIII,  p.  615),  I  have  re- 
examined and  find  measures  about  13  inches.  We  omitted  to  note 
this.  I  received  with  other  snakes  from  Major  Evans  three  specimens 
of  the  peculiar  colour  variety  of  this  snake  with  grey  on  the  belly 
between  the  white  lines.  I  think  it  should  be  given  a  distinct  title, 
and  propose  for  it  tephrogaster.  I  cannot  be  sure  whether  these  came 
from  Burma  or  were  part  of  a  collection  obtained  for  me  in  Ceylon 
(Henaratgoda).  They  agree  in  scale  characters  with  mycterizans. 
The  ventrals  and  subcaudals  are  176  +  146?,  176  +  153,  and  181  + 
151. 

A mblycephalus  andersoni. 

I  examined  three  specimen's  of  this  hitherto  little  known  snake. 
The  exact  localities  in  Burma  are  not  recorded.  The  longest  is 
1  foot  7  inches.  The  vertebrals  are  not  enlarged.  The  ventrals  and 
subcaudals  are  150  +  45,  163  +  45,  and  156+40.  It  is  sometimes 
doubtful  in  this  as  in  other  amblycephalus  whether  the  subocular  is 
a  single  elongate  crescentic  shield,  or  whether  divided,   as   it  is  very 
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prone  to  be  thrown  into  one  or  more  creases  resembling  sutures. 
I  think  in  these  examples  the  shield  is  without  doubt  entire,  except  on 
the  right  side  in  one  specimen  where  it  appears  divided  by  a  suture. 

Lachesis  purpvreomaculatus. 
Three  specimens  were  included  in  Major  Evans'  collection 
with  the  scales  25  in  midbody,  and  which,  according  to 
Mr.  Boulenger's  Catalogue,  should  be  considered  as  belonging  to 
this  species.  I  have  the  greatest  doubt  of  the  validity  of  this  species, 
for  I  can  see  no  differences  other  than  the  number  of  the  costal  rows 
between  specimens  called  by  him  gramineus  and  purpvreomaculatus. 
I  have  examined  three  and  four  times  over  all  the  available  speci- 
mens of  both  in  the  British  Museum  collection  and  again  in  other 
Institutions  and  have  taken  particularly  careful  notes  of  the  com- 
moner varieties  with  21  rows  in  midbody.  Again  now  J  have 
contrasted  the  three  specimens  with  25  costal  rows,  with  five 
others  from  Burma  where  the  costal  rows  are  23,  and  five 
others  with  21  rows.  I  can  find  no  means  of  separating  these 
except  by  the  costal  rows,  and  consider  that  all  these  specimens 
belong  to  one  species  which  is  remarkable  for  the  variability 
of  the  costal  rows,  viz.,  19  to  27.  Specimens  in  which  the  costal  rows 
number  25  to  27  should,  I  think,  be  considered  as  variety  purpureo- 
maculatus  of  the  species  gramweus,  which  title  claims  priority. 

Haplocercus  ceylonensis. 
1  have  examined  two  specimens  of  this  rather  uncommon  Ceylon 
snake.  I  notice  that  the  anterior  nasal  shield  is  confluent  with 
the  1st  supralabial,  and  the  same  feature  occurred  in  the  only 
specimen  1  saw  in  the  Colombo  Museum  last  year.  The  4th 
supralabial  alone  touches  the  eye  in  both  specimens.  The  ventrals 
and  subcaudals  are  190  +  42,  and  217  +  44.  These  were  both 
obtained,  I  am  almost  certain,  at  Henaratgoda  (Ceylon). 
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C.  H.  Donald. 

A  cold  crisp  morning  in  February,  a  team  of  falcons  in  perfec 
'  Tarak "  and  a  good  trusty  horse  beneath  you,  and  what  could 
man  want  more  to  make  his  enjoyment  complete  and  a  holiday 
something  to  be  remembered  in  after  years.  All  very  fine  you  say, 
but  the  falcons  are  not  much  use  without  the  quarry,  and  that  is  not 
always  a  certain  find  !  Well,  that  may  be  so,  but  to  obviate  that 
risk,  train  your  falcons  to  something  that  you  are  sure  to  find. 
I  had  the  misfortune  to  be  stationed  in  an  out-of-the-way  place 
in  the  Punjab,  where  a  whole  day's  outing  with  the  gun  might, 
if  you  were  lucky,  furnish  you  with  a  couple  of  brace  of  snipe, 
a  few  duck  and  possibly  a  hare,  so  I  dispensed  with  my  gun  and 
promptly  sent  for  my  old  falconer  and  his  brother,  who  was  also  his 
assistant,  and  set  to  work  to  catch  and  lay  in  a  stock  of  falcons  on 
the  "  something  for  everything  "  principle.  A  few  days'  roaming 
about  the  river  bank  with  a  net,  a  set  of  nooses  and  some  mynahs 
and  sparrows  in  a  cage,  and  I  had  collected  two  peregrines — one  a 
haggard  and  the  other  a  splendid  dark  bird  in  her  first  year — a  saker, 
a  luggar  and  two  merlins,  and  within  the  month  was  ready  for 
houbara,  herons,  paddy-birds,  crows,  kites,  hoopoes  and  larks,  and 
surely  it  would  be  a  bad  day  on  which  I  could  not  find  one  or 
other  of  the  above.  The  saker  I  kept  exclusively  for  kites,  the 
young  peregrine  was  all  there  when  she  saw  a  heron,  and  both  had 
also  been  "  entered  "  to  houbara.  The  luggars  showed  me  many  a 
good  chase,  when  all  else  failed,  after  a  luckless  crow  or  a  squaking 
paddy  bird  ;  and  the  little  merlins,  last  but  by  no  means  least,  were  the 
prettiest  sight  of  all  to  watch  ringing  up  after  a  lark  or  a  hoopoe,  or 
putting  in  stoop  after  stoop  as  they  got  above  their  quarry. 

With  such  a  team  out,  I  need  never  despair  of  a  chase  somewhere. 
If  I  could  get  away  for  the  whole  day,  both  peregrines  and  a  luggar 
or  the  merlins  accompanied  me,  and  we  sallied  forth  to  the  sand 
hills,  some  5  miles  out  from  my  bungalow,  and  a  fairly  certain  find 
for  houbara,  where  scattered  fields  of  mustard,  now  in  flower, 
attracted  them  and  clumps  of  "  dhak  "  bushes  afforded  ample  cover 
during  the  day. 
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After  my  peregrines  had  gone  through  their  training  and 
accounted  for  the  houbara,  which  ray  falconer  had  trapped  and 
loosed  in  front  of  them,  as  also  for  the  heron,  we  decided  to  give 
them  a  fair  trial  and  see  how  they  would  acquit  themselves  when  it 
came  to  the  real  thing.  I  sent  off  both  falconers,  with  the  peregrines 
and  one  luggar,  in  the  afternoon  to  wait  for  me  at  a  village,  near 
the  houbara  ground,  and  I  started  off  myself  at  4  a.m.  the  following 
morning.  On  arrival  my  men  gave  me  the  good  news  that  they  had 
seen  the  tracks  of  houbara  all  about  the  mustard  fields  and  that  there 
must  be  at  least  four  of  them  about.  As  soon  as  it  was  broad  day- 
light, we  sallied  forth,  accompanied  by  a  crowd  of  village  urchins  to 
beat  for  us,  and  by  the  time  the  sun  was  well  above  the  horizon  we 
had  reached  our  hunting  grounds  and  formed  a  long  line  with  the 
falconers  at  each  end,  I  in  the  middle  with  the  young  peregrine 
which  was  to  be  slipped  first,  and  the  boys  filling  up  gaps  in  between, 
extended  to  about  30  paces  interval.  For  the  first  half  hour  or  so  we 
had  no  luck,  though  we  came  across  plenty  of  tracks,  so  knew  the 
birds  were  not  far  off,  but  suddenly  fortune  smiled  on  us  and  up  got 
two  houbara  some  50  yards  ahead  of  us.  I  immediately  unhooded 
my  bird  and  slipped  her.  One  of  the  houbara  dropped  as  soon  as  he 
saw  the  falcon  and  ran  into  a  bush,  but  the  other  one  went  off  all  he 
knew.  The  falcon  looked  as  though  she  was  going  to  stick  to  the 
flying  bird,  as  she  kept  on  its  track,  rising  as  she  went,  when  all  of  a 
sudden  she  closed  her  wings  and  dropped  like  a  rocket  straight  into 
the  bush  where  the  first  houbara  went.  Shouting  to  the  falconer  on 
my  right  to  keep  an  eye  on  the  still-fiying  houbara,  I  galloped  up 
to  the  bush  and  there,  to  my  delight,  found  the  falcon  with  the 
struo-fflinff  houbara  firm  in  her  talons.  The  old  falconer  danced 
round  like  a  two-year  old,  with  delight,  saying,  now  the  bird  was 
"made  "  and  had  become  a  tiger  (sher  ho  gya),  which,  being  inter- 
preted, meant  that  she  had  been  blooded  and  there  was  no  fear  of 
her  ever  refusing  an  houbara  when  she  saw  one. 

We  gave  her  a  mouthful  of  flesh  and  some  warm  blood  from  the 
throat,  then  hooded  her  and  started  afresh  after  the  one  which  my 
second  falconer  had  marked  down  about  half  a  mile  further  on,  but 
before  we  got  there  we  put  up  four  others.  This  time  the  haggard 
was  slipped,  and  away  she  went  with  quick  sharp  flaps,  rising  steadily 
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but  not  going  very  fast,  and  all  four  houbara  stretched  out  their  long 
necks  and  went  off  full  speed  ahead,  and  I  knew  I  was  in  for  a  gallop. 
After  the  last  kill,  I  had  handed  the  peregrine  I  had  to  the  second 
falconer,  so  with  the  "  lure  "  in  ray  pocket,  in  case  of  accidents,  set 
spurs  to  my  horse  and  off  we  went.  There  was  only  one  houbara  in 
view  now,  the  others  having  gone  off  at  a  tangent,  and  this  one  was 
gaining  steadily  on  the  falcon  and  also  rising,  a  thing  they  do  not 
often  do,  but  the  falcon,  though  far  behind,  was  considerably  higher 
than  the  houbara  and  I  was  getting  badly  left,  though  my  horse  was 
croing  about  14  annas,  when,  for  some  unknown  reason,  the  houbara 
turned  slightly  to  the  right  and  gave  me  the  chance  of  a  short 
cut.  Just  then,  too,  the  falcon  saw  her  opening  and  came  down 
with  half-closed  wings  and  was  up  to  the  houbara  in  a  couple  of 
seconds,  but  missed  her  stoop  and  rose  straight  up  again  like  a 
rocketing  partridge,  only  ten  times  as  fast.  The  houbara  doubled 
and  came  straight  back,  over  my  head,  and  the  falcon,  finding  her 
pitch,  turned  and  came  down  like  a  shooting  star,  her  white  breast 
gleaming  in  the  sunlight.  Since  her  last  stoop,  the  houbara  had  got 
about  200  yards'  start,  but  she  is  up  to  him  in  no  time  and  once  more 
the  houhara  jinks  and  is  away  for  all  he  is  worth,  while  the  falcon 
rises  with  the  impetus  she  has  on,  and,  recovering,  turns  and  is  once 
more  descending  with  semi-closed  wings,  with  every  now  and  again 
a  dap  to  accelerate  her  already  terrific  pace.  By  this  time  we  have 
got  back  to  almost  the  exact  spot  whence  the  houbara  started, 
and  as  I  ride  through  the  line  of  my  beaters,  now  no  longer  a 
straight  line,  with  my  eyes  fixed  on  the  birds  above,  I  hear  various 
shouts  and  yells  of  encouragement  from  the  deep  bass  of  the  old 
falconer  to  the  excited,  almost  crescendo  shrieks  of  some  of  the  boys: — 
"  Eh-lya,  lya-eh-hai,  butchgya"  beginning  in  more  or  less  natural 
voices,  as  the  peregrine  begins  her  stogp,  till  the  "  hai  '  is  almost 
a  shriek  and  the  "  butchgya  "  ends  off  with  almost  a  sigh,  as  the 
falcon  once  more  misses  and  rises  to  find  her  pitch.  My  old  fal- 
coner, no  less  excited* than  the  boys,  old  as  he  is,  comes  rushing  along 
madly,  holding  a  fluttering  falcon  which  cannot  find  a  perch  on  his 
shaking  fist,  on  one  hand,  while  the  other  is  grabbing  frantically 
at  the  end  of  his  turban,  which  drags  along  some  yards  behind  him, 
now  hurling    anathemas    at  his    turban,  now    reviling    the    female 
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ancestors  of  the  falcon  on  his  fist  to  the  3rd  and  4th  generation,  for 
"  baiting "  when  it  should  sit  still  and  suddenly  as  the  haggard 
above  returns  to  the  charge,  shouting  endearing  epithets  by  way  of 
encouragement : — "  Shaibush,  mera  beta."  They  were  all  his  "  sons  " 
when  showing  good  sport,  in  spite  of  the  fact  that  I  had  not  a  tiercel 
among  them  and  they  were  all  females,  but  his  own  sons  are  much  more 
precious  to  him  than  his  daughters,  so  my  falcons  naturally  took  first 
place  and  were  called  sons  indiscriminately. 

At  last  the  old  houbara  found  it  getting  too  hot  for  him  up  above, 
the  stoops  getting  more  frequent  and  the  distance  too  near  between 
him  and  his  enemy,  suddenly  dropped  to  the  ground,  spread  out 
his  tail,  dropped  his  wings,  the  tips  touching  the  ground  and  prepared 
to  show  fight.  In  an  instant  the  falcon  was  down,  but  the  head  of 
the  houbara,  which  had  been  held  high,  suddenly  ducked  and  the 
falcon  swooped  past,  returned  at  once,  missed  again  and  sat  on  the 
ground  alongside  :  in  an  instant  the  houbara  saw  his  chance  and  was 
off  and  before  the  falcon  realized  what  had  happened,  was  two  hundred 
yards  or  more  distant.  Up  got  the  game  little  falcon,  hard  upon  his 
tail,  and  then  I  saw,  to  my  surprise,  a  second  one  follow.  The  old 
falconer,  seeing  the  haggard  a  bit  done,  slipped  my  other  one,  to  ensure 
a  kill  and  "  blood  "  the  old  haggard,  which  had  certainly  earned  it. 
The  falcons  had  frequently  been  flown  together  at  the  "  lure,"  so  did 
not  go  for  each  other's  jesses  as  they  would  otherwise  have  done,  but 
both  made  for  the  fast  vanishing  houbara. 

The  young  bird,  being  fresh,  soon  took  the  lead  and  meant  to  waste 
no  time  or  energy  about  rising  too  high,  so  kept  low  and  went  full 
speed  ahead,  closely  followed  by  the  haggard,  who,  however,  kept 
rising.  The  houbara,  with  neck  well  stretched,  with  leng  full  flaps 
of  his  ample  wings,  was  going  a]l  he  knew,  and  I  had  grave  doubts 
as  to  whether  I  should  even  see  the  end  of  the  chase.  On  we  went 
over  that  plain,  passing  here  some  cultivation,  there  a  village  with 
all  the  inmates  thinking  the  sahib  had  gone  "  dotty,"  not  seeing 
the  object  of  my  wild  career,  and  the  falcons  steadily  gaining.  The 
houbara,  seeing  this,  tries  once  more  his  old  tactics  which  had  been 
so  successful  before,  and  goes  to  ground,  Down  comes  the  young 
hawk  who  leads,  gets  a  claw  full  of  feathers  and  sits  on  the  ground, 
and  the  houbara  is  off  again,  but    this  time  there    is  a    second  falcon 
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who  is  at  that  very  moment  stooping  at  about  100  miles  an  hour, 
and  before  the  houbara  has  got  in  two  flaps  of  his  wings,  she  is  on  him 
and  sends  him  staggering  to  the  ground  again,  turns  at  once  and 
binds  and  the  first  one  is  not  much  behind  and  there  they  sit  each 
with  a  firm  hold  of  the  luckless  houbara  and  each  dying  to  begin 
her  feed,  but  afraid  of  the  other  ;  but  fortunately  they  do  not 
begin  to  fight.  I  have  watched  the  whole  tragedy  from  some 
distance  behind  as  well  as  the  water  pouring  from  my  eyes  from 
racing  through  the  cold  air  would  admit,  and  now  dismount,  or  rather 
tumble  off  my  horse,  who  is  too  done  to  stir,  and  cutting  up  the 
houbara,  give  the  falcons  a  well-earned  feed,  but  having  no  hoods 
with  me,  I  have  my  work  cut  out  taking  them  back.  Fortunately 
the  old  horse  was  quiet  and  accustomed  to  being  left  to  himself,  so 
followed  meekly  behind. 

The  whole  hunt  had  taken  about  1|  hours  and  I  was  back  for 
breakfast  about  li  a.m.  with  two  houbara,  or  rather  what  remained 
of  the  second.  A  glorious  morning's  sport  and  two  falcons  fairly 
broken  to  houbara.  That  same  afternoon,  having  nothing  to  do,  I 
took  out  the  two  merlins  on  to  a  great  plain  which  stretched  for 
about  two  miles  or  more  beyond  my  bungalow  and  soon  put  up  a 
hoopoe,  which  "  lolloped  '  along  getting  further  away  from  the 
tree  and  got  on  to  a  babul  tree,  of  which  there  were  a  few 
dotted  about  the  plain. 

1  flushed  him  thence  and  he  went  off  unconcernedly  to  another 
and  far  enough  from  the  big  clump  of  trees  near  my  bungalow  to 
give  a  chase.  I  again  flew  him  up  and  he  very  accommodatingly 
still  went  ahead,  and  after  he  had  got  about  a  hundred  yards, 
I  slipped  one  of  the  merlins.  The  hoopoe,  on  seeing  it,  was  no  longer 
the  slow  good-for-nothing  of  a  minute  ago.  Up  he  went,  as  only  a 
hoopoe,  a  lark  or  a  roller  can  rise,  almost  straight  up  for  the 
first  couple  of  hundred  feet  and  then  in  long  spirals  and  seemingly 
ever  so  much  faster  than  the  little  falcon,  which  at  first  got  left 
behind,  but  then  gained  steadily,  till  both  birds  looked  more  like 
butterflies  than  birds.  Now  the  falcon  has  at  last  got  above  and 
the  hoopoe  drops  like  a  stone  for  the  tree  it  Las  just  left.  Down  too 
comes  the  falcon,  and  just  as  you  think  she  has  got  the  hoopoe,  the 
stone  once  more  becomes  a  butterfly,  the  wings    suddenly   open,    the 
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tail  spreads  out  and  the  hoopoe,  a  past  master  in  the  art  of  dodging, 
has  jinked  aside  and  the  falcon  dashed  past.  The  impetus  carries 
her  back  to  the  height  whence  she  first  stooped  and  she  is  round 
and  down  again,  while  the  hoopoe  is  again  transformed  into  a  falling 
stone.  Thus  the  play  goes  on,  but  the  merlin  is  giving  up  her  tre- 
mendous dashes,  which  carry  her  yards  past  her  quarry  each  time 
and  contents  herself  by  coming  slower  and  turning  quicker.  Now 
the  hoopoe  is  fluttering  up  again  ;  the  falcon  makes  a  dash  from 
below  and  you  think"  that's  got  him,"  but  no,  there  goes  the  falcon 
past  and  the  hoopoe  is  again  dropping.  Again  they  are  together,  a 
twitch  of  the  wings  and  the  merlin  and  the  hoopoe  are  yards  apart. 
At  last  the  hoopoe  is  into  the  tree,  but  it's  a  scraggy  sort  of  tree  and 
and  affords  poor  protection.  As  the  falcon  dashes  in  after  it,  the 
hoopoe  dodges,  gets  on  to  another  branch,  puts  up  his  crest,  bobs 
his  head  and  gives  vent  to  a  curious  noise,  between  a  cough  and  a 
hiss.  At  last  the  falcon  hustles  him  out  of  the  tree  and  chases  him 
round  it,  while  you  throw  anything  you  can  lay  your  hands  on  to  keep 
him  out,  but  somehow,  another  sudden  twitch,  a  double  and  the 
hoopoe  sits  on  the  topmost  twig  and  the  falcon  is  twenty  yards 
beyond.  Frantic  at  being  thus  outdone,  she  puts  on  all  the  speed 
at  her  command,  and  that  has  to  be  seen  to  be  appreciated.  I  believe 
the  flight  of  the  peregrine  and  the  shaheen  falcons  has  been 
estimated  at  between  100  and  150  miles  an  hour  when  stooping  and 
that  of  the  merlin  nearly  200,  but  how  far  this  is  correct,  I  am 
unable  to  say.     Anyway  it  cannot  be  far  off  the  mark. 

This  time  she  surely  has  the  hoopoe,  who  sits  serenely  aloft,  but 
again  the  merlin  is  30  yards  the  other  side  and  the  hoopoe  well  in 
the  middle  of  the  tree,  making  himself  as  small  as  he  can. 

Another  bout  of  hide-and-seek  and  general  post  from  branch  to 
branch  and  the  hoopoe  is  again  bustled  out  of  the  tree  and  this  time 
foolishly  quits  it  altogether  and  makes  for  the  next  one,  followed 
by  the  falcon,  who  simply  will  not  leave  it  now,  and  there  they  go, 
zig-zag,  up  and  down,  as  though  they  were  tied  to  each  other  and  the 
falcon  appears  to  almost  touch  him  every  time,  but  the  hoopoe 
still  goes  on  somehow,  and  manages  by  a  miracle  to  avoid  those 
talons.  They  are  now  within  a  foot  of  the  ground,  now  up  twenty 
feet,  now  down  again,  and  there  she  has  him,  as  a  lot  of  feathers  fly  ; 
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but  no  the  hoopoe  is  up  again,  but  he  has  been  hurt  and  this  is  his 
last  move  and  the  next  instant  the  chase  is  over  and  the  game  little 
falcon  sits  on  her  quarry,  covering  it  with  drooping  wings,  her 
mouth  wide  open  and  panting  as  if  her  little  heart  was  bursting. 
We  had  stood  practically  in  the  same  place  whence  the  chase  began, 
from  start  to  finish  and  yet  witnessed  as  pretty  a  sight  as  one  could 
well  wish  to  see. 

Now,  my  little  beauty,  you  have  a  well  deserved  feed  and  a  good 
rest.  A  pretty,  affectionate  and  a  delightful  little  pet,  no  bigger  than 
a  cuckoo,  and  for  pluck,  for  its  size,  second  to  none  and  at  the  same 
time  the  prettiest  and  fastest  flier  of  the  whole  family  of  the  "  Falcon- 
idse "  and  easily  tamed  and  trained.  So  ended  a  delightful  day  with 
the  falcons.  Of  course  the  falcon  does  not  always  catch  her  quarry, 
indeed  it  is  oftener  the  other  way,  but  what  does  that  matter,  so  long 
as  you  have  a  good  run  and  plenty  of  "  stoops  "  and  excitement. 
Long  live  the  Sport  of  Kings  and  may  it  once  more  become  as  popu- 
lar as  in  days  of  yore. 
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A  NEW  PIT  VIPER  OF  THE  GENUS  ANCISTRODON. 

BY 

Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

Ancistrodon  millardi. 

Under  the  title  Ancistrodon  hypnale  Professor  Boulenger  *  ap- 
pears to  me  to  have  mixed  up  two  very  definite  forms  each  of  which 
I  consider  is  entitled  to  rank  as  a  distinct  species. 

I  am  very  familiar  with  a  form  which  is  common  in  the  Hills  of 
Ceylon,  having  examined  no  less  than  41  specimens  from  Hakgalla 
(5,600  feet). 

This  form  is  characterised  by  a  very  pronounced  appendage  on  the 
snout  which  is  covered  with  minute  scales  (8-12).  It  has  the  supra- 
oculars relatively  small,  these  being  about  three-fourths  to  four-fifths 
the  length  of  the  parietals,  and  as  broad  as  the  frontal  along  a  line 
connecting  the  centres  of  the  eyes.  Again  the  ventrals  are  fewer 
(116  to  131)  and  so  are  the  subcaudals  (24  to  37)  than  in  the  other 
form. 

Now  I  have  lately  received  through  Mr.  Millard  a  specimen  from 
Castle  Rock  which  attracted  my  attention  in  possessing  a  slight  boss, 
not  an  appendage  on  the  snout,  covered  with  scales    similar  in  size  to 
those  elsewhere  on  the  snout  (4  to  6).       Further  the  supraoculars  are 
unusually  developed  being   as  long   as  or    longer  than  the    parietals, 
and  broader  by    one-third  than  the  frontal,  along  a    line    connecting 
the  centres  of  the  eyes.     The  ventrals    and  subcaudals    are  in    excess 
of  the  common   Ceylon    Hill  form   viz.,  151  +  36    (tail   imperfect). 
Since  this  Mr.    Millard  has    submitted  to  me  4   more  examples  from 
Carwar  agreeing  in  every    way  with  the  Castle  Rock  specimen.      A 
study   of   the    British    Museum    specimens    as    given   in     Professor 
Boulenger's  Catalogue  (I  have  not  examined  them)  supports  the  view 
that  under    hypnale  he  is    dealing    with  two  distinct  forms  for  there 
appear  to  be  two  distinct  ranges  of  ventrals  and  subcaudals,  and  in  his 
description   he  says    "  snout  more   or  less  turned  up."      I  append  his 
figures,  and  mine  in  tabular  form  for  easy  reference. 


Catalogue  Vol.  Ill,  p.  528. 
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Number 
of  specimens 
referred  to. 

Ventral  s. 

Subcaudals. 

Authority. 

Habitat. 

41 

116  to  131  ... 

24  to  37    ... 

Wall 

Ceylon  (Hakgalla). 

2 

125  to  128  ... 

28     ... 

Boulenger... 

Ceylon. 

Total  ...  43 

6 

141  to  152  ... 

30  to  43     ... 

0 

Boulenger... 

Ceylon. 

7 

5 

Total   ...  18 

136  to  141  ... 
141  to  151  ... 

35  to  44     ... 

36  to  44    ... 

Boulenger... 
Wall 

India  (Belgaum  and 
An  am  allays). 

India  (Cas  1 1  e  R  o  c  k 
and  Carwar  near 
Western  Ghats). 

From  this  it  will  be  seen  that  43  examples  from  Ceylon  have 
a  range  of  ventrals  from  116  to  131,  and  subcaudals  24  to  37.  In  18 
others  from  Ceylon  and  India  (Western  Ghats)  the  range  of  ventrals 
is  136  to  152,  and  subcaudals  30  to  44. 

The  former  species  which  I  take  to  be  "  forma  typica  "  has  the  pro- 
nounced nasal  appendage,  and  fewer  ventrals,  and  subcaudals.  The 
latter  form  appears  to  me  equally  deserving  of  a  specific  title,  and  I 
propose  to  call  it  millardi  in  recognition  of  the  great  impetus  given 
to  Natural  History  researches  in  India  by  Mr.  W.  S.  Millard  by 
years  of  indefatigable  labour  in  the  interests  of  our  Society. 

Description.  —  Snout  with  slightly  developed  prominence  above, 
covered  with  from  4  to  6  scales  subequal  to  those  seen  elsewhere 
on  the  snout.  Frontal.  Less  than  distance  to  end  of  snout,  about 
two-thirds  the  breadth  of  the  supraoculars  on  a  line  connecting  the 
centres  of  the  eyes.  Supraoculars.  As  long  as  the  parietals.  Nasal. 
An  entire  shield  in  contact  with  the  1st  but  not  the  2nd  labial.  Loreal. 
A  single  shield  behind  the  nasal  grooved  to  form  the  inner  wall  of  the 
loreal  pit,  and  quite  distinct  from  the  2nd  supralabial.*  Prceoculars.  3, 
the  lower  two  diverging  to  border  the  loreal  pit.  Postoadar.  One. 
Subocular.  Usually  one  long  arc-shaped  shield,  sometimes  subdivided. 
Temporals.  One  enlarged  row.  Supralabials  7,  none  touching  the 
eye.     Infralabials  3.     Sublinguals.    A  single  pair. 

*  In  this  it  agrees  with    hypnale  though  Boulenger  (Cat.  Vol.  Ill,  p.  528)  says  that  the 
L'nd  supralabial  enters  the  loreal  pit  in  that  species. 
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NOTES  ON  A  COLLECTION  OF  SNAKES 
FROM  PERSIA. 

BY 

Major  F.  Wall,  I.M.S.,  C.M.Z.S. 

Our  Society  is  indebted  to  Lieutenant  A.  T.  Wilson  (32nd  Sikh 
Pioneers)  for  a  most  valuable  and  interesting  donation  of  snakes  col- 
lected by  him  in  Persia. 

The  collection  includes  50  specimens,  comprising  15  distinct  species, 
no  less  than  3  of  which  are  new  to  science.  In  three  other  instances 
the  habitat  previously  recorded  has  been  considerably  extended, 
viz.,  Contia  decemlineata,  C.  coronella,  and  Zamenis  gemonensis. 
Mr.  Millard  has  very  kindly  given  me  the  privilege  of  classifying 
this  collection,  and  making  the  following  remarks  upon  the  specimens 
included. 

Lieut.  Wilson  says  : 

"  The  snakes  sent  to  the  Bombay  Nat.  Hist.  Society  for  identifica- 
tion were  collected  at  a  place  known  as  Maidan  Mihaftan  30  m.  E. 
of  Shushtar  in  S.  W.  Persia  (see  sheet  72.  S.  W.  Asia .  8  m.  =  1"). 
It  is  a  typical  spot  in  the  narrow  belt  of  low  hills  which  intervene  be- 
tween the  Zagros  mountains  and  the  vast  flat  plains  of  Persian  Mesopo- 
tamia. The  zoological  types  in  this  belt  are  distinct  from  those  of 
Persian  Mesopotamia,  and  closely  allied  to  those  of  the  Zagros  moun- 
tains. Practically  treeless,  with  a  total  rainfall  of  7'7,  all  of  which  falls 
between  November  and  March  and  destitute  of  water  except  in  a  few 
favoured  spots,  it  is  deserted  by  man  in  summer,  the  nomad 
tribes  moving  to  their  summer  quarters  in  the  Zagros  at  the 
end  of  March.  Large  birds  are  rare,  as  also  is  the  mongoose  ; 
field  mice  and  locusts  ar9  extremely  common— a  state  of  affairs 
favourable  to  reptiles.  From  May  to  July  snakes  abound  every- 
where, but  are  seldom  seen  after  July. 

The  district  is  extremely  hot  in  summer,  the  average  maximum 
shade  temperature  for  June,  July  and  August  being  over  11 T 
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Family — Typhlopidje. 
Typhlops  wilsoni,  spec.  nov. 

A  single  specimen. 

Description. —  Costals. — 2  heads  lengths  from  head  24,  midbody  24, 
2  heads  lengths  before  anus  22.  Rostral. — About  one-third  the  breadth 
of  the  head,  not  reaching  as  far  back  as  the  eyes,  in  contact  with  the 
internasal.  Nasals. — Just  fail  to  meet  behind  rostral.  The  nostril  is 
lateral;  an  upper  suture  passes  towards  but  fails  to  meet  the  rostral, 
the  lower  suture  passes  to  the  2nd  labial.  Prceocular. — Touches  the 
2nd  and  3rd  labials,  and  the  subocular.  Ocular. — Separated  from 
labials  by  a  subocular.  The  eyes  are  distinct,  and  their  diameter  about 
half  the  ocular  shield.  Supraoculars. — Just  fail  to  meet.  The  inter- 
nasal, frontal,  and  supraocular  shields  subequal,  and  smaller  than  the 
occipitahj  and  parietals  which  are  subequal.  Labials. — Four.  Snout 
rounded.  Length  1  foot  1|  inches,  i.e.,  38  times  the  diameter  at  mid- 
body.  Tail  with  a  single  small  spine  directed  downwards,  and  slightly 
backwards.     Colour. — Uniform  dirty  brown. 

I  attach  Lieutenant  Wilson's  name  to   this   interesting  addition   to 
our  Asian  ophifauna. 

Family — Glauconiid^e. 
Glaucoma  macrorhynchus. 
A  single  specimen  of  this  little  known  snake. 

Eeference  to  Mr.  Boulenger's  Catalogue  (Vol.  I,  p.  62)  shows  that 
the  habitat  "  Euphrates  "  was  dubious.  This  specimen  now  clears  up 
any  doubt  as  to  this  locality.  It  agrees  with  Mr.  Boulenger's  descrip- 
tion excepting  in  the  width  relative  to  the  length.  I  find  this  taken 
laterally  is  contained  81 1  times  in  the  total  length  (Blgr.  113  times). 
In  case  there  should  be  any  confusion  in  identification  I  attach  an- 
other description. 

Rostral. — Very  much  broader  than  one-third  the  width  of  the 
head  ;  reaching  back  to  a  line  connectiug  the  anterior  edges  of  the 
eyes;  in  contact  with  the  frontal  behind.  Nasals. — Reaching  to  the 
labial  margin.  Nostrils  lateral ;  an  upper  suture  passes  from  them 
to  the  rostral ;  a  lower  to  the  1st  labial.  Ocular  descends  to  the 
lip  between  the  1st  and  2nd  labials.  Eye  very  black,  about  half 
the  ocular  shields  in  diameter.  Frontal  and  Supraoculars. — Sub- 
equal.  Postoculars. — Twice  as  broad  as  the  height   of  the    2nd   labial. 
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Labials. — Two  ;  the  first  between  the  nasal  and  the  ocular,  the  second 
behind  the  ocular.     Costals  in  14  rows. 

Snout  hooked,  its  inferior  preeoral  surface  concave.  Length  9£ 
inches,  i.e.,  81|  times  the  length  of  the  lateral  diameter  in  midbody. 
Body  very  distinctly  compressed.  Colour — Pinkish  anteriorly, 
merging  to  a  pale  uniform  greyish. 

Family — Boid^e. 

Eryx  jaculus. 

Six  specimens. 

Agree  with  Boulenger's  description,  but  there  are  one  or  two  addi- 
tional points  I  consider  of  importance  I  would  like  to  call  attention  to. 
As  in  others  of  the  Family  I  know  the  ventrals  begin  in  the  throat  at 
an  unusual  distance  behind  the  mental  groove.  The  last  two  ventrals 
are  narrower  than  the  preceding.  The  last  costal  row  is  much  enlarged 
and  just  one-half  the  breadth  of  the  ventrals  in  mid-body,  a  feature 
that  I  expect  will  prove  constant  in  all  the  species  of  the  Family,  and 
also  found  in  the  single  species  of  the  Family  Xenopeltidoe.  The 
nasals  touch  the  1st  and  2nd  supralabials,  a  suture  running  from  the 
nostril  to  the  2nd.  Supralabials. — The  first  three,  four,  or  five  are 
high,  the  rest  divided,  their  lower  parts  decreasing  in  size  from  before 
backwards,  hifralabials. — The  first  four  or  five  are  entire  and  broad, 
the  rest  divided. 
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27.  The     18th    to    22    divided,     rest 
entire. 

30.    All  entire. 

26.    All  entire. 

28.  13th,   14th  and   loth  divided,  rest 

entire. 

25.  4th  and  last  2  divided  rest  entire. 

26.  6th  and  7th  divided,  rest  entire. 
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Family— COLUBRIM. 

Series  A. — Aglypha. 

Sub-family — Colubrin^e. 
Tropidonotus  tessellatus. 


Two  specimens. 
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The  lowest  prseocular  is  minute.  As  in  other  Tropidonoti  the  re- 
duction of  the  costal  rows  from  19  to  17  is  effected  by  a  coalescence 
of  the  3rd  and  4th  rows  above  the  ventrals.  Keels  are  absent  in  the 
ultimate  row,  only  in  about  the  anterior  two-thirds  or  so  of  the 
body.  Apical  pits  are  very  obscurely  visible  in  pairs,  at  any  rate 
anteriorly.  The  nasal  is  semidivided,  a  suture  running  from  the 
nostril  to  the  1st  labial. 

Zamenis  rhodorhachis. 

Four  specimens.  One  is  a  very  beautiful  example  of  variety  typica, 
with  a  very  bright  pink  vertebral  stripe.  The  others  conform  to 
variety  ladacensis. 
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The  absorption  of  the  costal  rows  is  interesting.  The  two  first  steps 
from  19  to  17,  and  from  17  to  15  occur  close  together  so  that  they 
may  be  reversed  but  usually  the  two  rows  next  to  the  vertebral,  i.e., 
the  8th  and  9th  blend  first  and  then  the  3rd  and  4th  or  4th  and  5th 
rows  above  the  ventrals.  From  15  to  13  the  two  rows  next  the 
vertebral    aoain  blend,  i.e.,  the  6th  and  7th  above  the  ventrals. 

I  noticed  in  specimen  No.  2  a  faint  indication  anteriorly  of  a  pink- 
ish vertebral  stripe  so  that  it  seems  probable  intermediate  forms  will 
be  met  with  to  connect  the  two  colour  varieties.  The  4th  supralabial 
is  divided  in  both  forms,  and  I  think  it  would  be  more  correct  to  say 
that  the  4th,  5th  and  6th  usually  touch  the  eye,  not  the  5th  and  6th 
only,  {vide  Boulenger  s  Catalogue  Vol.  I.,  p.  398).  The  upper  part 
of  the  4th  is  referred  to  by  Mr.  Boulenger  as  a  subocular,  an  opinion 
I  am  opposed  to.  The  origin  of  this  small  shield  appears  to  me 
obvious  in  this  and  some  other  species  of  Zamenis  and  in  some  Simotes 
and   analogy  dictates  its  origin  from  the    4th    supralabial. 

Zamenis  microlepis. 
Two  specimens. 
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The  ultimate  costal  row  is  relatively  very  large,  being  nearly 
three  times  as  broad  as  the  median  rows  and  the  length  of  each  scale 
is  about  twice  that  of  the  scales  in  the  penultimate  row.  It  is  also 
very  peculiar  in  that  each  scale  touches  three  above  instead  of  two 
which  is  the  almost  invariable  rule  in  snakes.  The  parietals  are  pecu- 
liar in  that  they  touch  no  postocular.  The  supralabials  are  peculiar 
in  that  the  first  two  and  the  last  two  or  three  are  entire,  and  all  the 
rest  divided.  The  colour  is  pale  blue  grey  with  well  defined  dun- 
black  subrectangular  marks.  A  median  series  passing  as  bars  across 
12 
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the  back,  are  broader  than  the  interspaces.  Costally  3  or  4  series  of 
quincunciately  arranged  spots  decreasing  in  size  from  above  down- 
wards pass  along  the  whole  body,  the  uppermost  alternating  with  the 
vertebral  series. 

Zamenis  gemonensis. 
A  single  specimen  from  Gotwand,  North    of   Shushtar,    S.    Persia, 
accords  with    variety    asianvs     (Boettger).     This     variety    has    not 
hitherto  been  recorded  further  South  than  Palestine. 
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The  3rd  supralabial  is  divided,   the   upper  part  touching  the  eye. 

It  is  blackish  with  rather  indistinct  median-rose-coloured  streaks  on 
each  scale,  more  noticeable  in  the  hinder  part  of  the  body.  The  belly 
is  blackish-plumbeous,  heavily  mottled  with  rose-pink.  The  posterior 
borders  of  the  supralabials  are  black. 

Contia  decemlineata. 
Ten  specimens,  the  longest  (viz.  No.  6)  measuring  1  foot  8^   inches, 
the  tail  5£  inches. 
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*  The  loreal  is  confluent  with  the  nasal  on  both  sides. 
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The  reduction  of  rows  from  17  to  15  is  occasioned  by  a  confluence 
of  the  3rd  and  4th  rows  above  the  ventrals.  The  largest  specimen  is 
nearly  uniform  brown,  but  the  spots  seen  in  the  younger  specimens 
are  obscurely  visible  when  scrutinised.  The  younger  specimens  are 
specked  with  small  blackish  spots  which  show  a  great  tendency  to 
occur  in  pairs  or  triplets  side  by  side.  In  the  posterior  part  of  the 
body  and  tail  these  spots  become  rearranged  in  longitudinal  inter- 
rupted lines.  Hitherto  I  believe  this  species  has  been  known  from 
Syria  only,  but  there  is  nothing  surprising  in  the  extension  of  habitat 
to  Persia  as  the  Fauna  of  Syria  is  essentially  that  of  the  valley  of  the 
Euphrates  and  Tigris. 

Contia  persica. 
Five  specimens. 
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Srd  and  4th. 


In  specimens  3  and  4  the  reduction  of  rows  from  15  to  13  is  brought 
about  by  a  coalescence  of  the  3rd  and  4th  or  4th  and  5th  rows  above 
the  ventrals.  The  prefrontal  owing  to  the  absence  of  a  loreal  meets 
the  2nd  supralabial  in  all  the  specimens. 

In  No.  3  there  is  a  black  well  defined  collar,  and  two  narrower  less 
defined  bands  on  the  head,  one  across  between  the  eyes,  the  other 
across  the  middle  of  the  parietals.  In  the  other  specimens  no  such 
bands  can  be  distinguished  but  the  whole  of  the  head  between  the 
limits  of  these  three  bands  is  quite  black. 
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Contia  coronella. 

Eight  specimens,  the   largest   (No.   1)    1   foot    2    inches,    tail    Sc- 
inches. 
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The  reduction  of  scales  from  15  to  13  is  due  to  a  confluence  of  the 
3rd  and  4th  rows  above  the  ventrals. 

The  constancy  of  the  costal  rows  in  the  genus  Contia  as  far  as  I 
know  it,  is  such  that  I  cannot  help  thinking  that  more  than  one 
(possibly  three)  distinct  species  are  summed  up  by  Mr.  Boulenger 
under  the  title  coronella  (vide  Catalogue  Vol.  II,  p.  264).  Hitherto 
it  has  only  been  recorded  from  Syria,  but  the  extension  of  the  habitat 
to  the  further  limit  of  the  Euphrates-Tigris  basin  is  only  in  conso- 
nance with  other  forms. 

Series  B— OPISTHOGLYPHA. 
Subfamily — Dipsadomokphin^e. 
Tarbophis  tessellatvs,  spec.  nov. 

A  single  specimen,  in  5  fragments.     Length  about  18  inches  ? 

Description.  Costals. — 2  heads  lengths  after  head  21,  midbody  21, 
2  heads  lengths  before  the  vent  17.  Absorption. — From  21  to  19 
uncertain;  from  19  to  17  the  8th  and  9th  rows  coalesce  on  the  right 
side.  Vertebral  not  enlarged.  Ultimate  row  enlarged.  Keels 
absent.  Apical  pits  single,  and  very  evident.  Ventrals. —  243,  very 
distinctly  angulate.     Anal  entire.     Subcaudals  75  divided. 
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Rostral  in  contact  with  6  shields,  the  naso-rostral  sutures  longest. 
Intemasals. — The  suture  between  the  fellows  half  that  between  the 
prefrontal  fellows  ;  two-thirds  the  internaso- prefrontal  suture. 
Prefrontals. — Suture  between  the  fellows  greater  than  the  prse- 
fronto-frontal  sutures  ;  in  contact  with  internasal,  postnasal  (very 
slightly),  loreal,  prseocular,  and  frontal.  Frontal. — Touches  8  shields, 
the  fronto-supraocnlar  sutures  rather  the  longest.  Length  greater 
than  distance  to  the  end  of  the  snout, — subequal  to  parietals.  Supra- 
oculars.— Length  and  breadth  about  three-quarters  that  of  the  frontal. 
Nasals  divided,  equal  to  or  rather  longer  than  loreal,  in  contact  with 
the  1st  and  2nd  supralabials.  A  suture  from  the  nostril  to  the 
1st  supralabial.  Loreal, — One,  touching  the  eye  below  the  prseo- 
cular.  Prceocular. — One,  touching  the  frontal.  Postoculars. — Three. 
Temporals. — Scale-like,  three  superposed  anteriorly.  Suprala- 
bials.— 8,  the  3rd,  4th  and  5th  touching  the  eye,  6th  longest.  Post- 
erior sublinguals. — Three-quarters  the  anterior,  in  contact  with  the 
4th  and  5th  (or  5th  ? )  infralabials ;  the  fellows  quite  separated. 
Infralabials. — The  5th  is  the  largest  of  the  series,  and  in  contact 
with  three  scales  behind.  The  suture  between  the  1st  subequal  to 
that  between  the  anterior  sublinguals.  Pupil  vertical.  Colour. — 
Greyish  with  three  series  of  large  well  defined  blackish  spots.  The 
median  form  cross  bars,  and  the  lateral  alternate  as  vertical  bars 
passing  down  as  far  as  the  angulation  of  the  ventrals.  Belly  between 
angulation  of  ventrals  black,  the  angulation  lightly  streaked. 

There  are  46  cross  bars  on  the  body,  and  they  involve  about  as 
many  scales  (2  to  3)  in  the  length  of  the  snake  as  the  intervals. 
Many  of  these  do  not  meet  their  fellows  accurately  on  the  spine 
occasioning  oblique,  or  divided  bars.  Head  neutral  tint,  the  lower 
half  of  the  supralabials  greyish. 

Psammop>his  schokari. 

Two  specimens. 

The  costals  2  heads  lengths  behind  head  are  17,  at  midbody  17, 
and  2  heads  lengths  before  the  vent  11.  Absorption  agrees  with  that 
of  other  specimens  I  have  examined.  The  first  two  steps  from  17 
to  15,  and  from  15  to  13  occur  very  close  together,  and  may  be 
reversed.  The  3rd  and  5th  rows  above  the  ventrals  are  absorbed  into 
the  rows  above   or    below.     .From    13    to    11    the    4th    is  absorbed. 
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Supralabials. — 9,  the  5th  and  6th  touching  the  eye  in  both.  No.  1, 
Ventrals. — 175.  Subcaudals. — 124.  No.  2,  Ventrals. — 175.  Snbcau- 
dals. — 119. 

Family.— VIPERIM. 

Sub-family. — Viperin/E. 

Echis  carinatus. 

Three  specimens. 

In  No.  1,  the  costals  2  heads  lengths  from  the  head  are  25,  at 
midbody  31,  and  2  heads  lengths  before  the  vent  21.  Ventrals  and 
subcaudals  180  and  36. 

In  No.  2  the  costals  are  29 — 32 — 23,  and  the  ventrals  and 
subcaudals  177  and  32. 

In  No.  3  I  omitted  to  record  any  lepidosis. 

Viper  a  lebetina. 

A  somewhat  tattered  skin  of  this  species.  The  scales  in  midbody 
25?  Ventrals  175.  Tail  absent.  The  head  was  attached  to  the  skin, 
and  the  lepidosis  typical. 

Atractaspis  wilsoni,  spec.  nov. 

Two  specimens,  one  very  badly  damaged  about  the  head,  is  2  feet 
84;  inches  in  length,  the  tail  4  inches. 

Description.  Costals. — 2  heads  lengths  from  head  23  (21  in  one), 
in  midbody  23,  2  heads  lengths  before  the  vent  19.  The  reduction 
of  rows  from  23  to  21  and  from  21  to  19  is  due  to  the  absorption 
of  the  3rd  row  above  the  ventrals  into  the  2nd  or  4th,  both  steps 
occurring  very  close  together.  Vertebrals  not  enlarged.  Ultimate 
row  enlarged,  more  than  twice  the  breadth  of  the  median  costals. 
Keels. — Very  obtuse  in  the  basal  half  of  some  median  rows 
posteriorly.  Ventrals  in  No.  1,  197  ;  in  No.  2,  180.  Anal  divided. 
Subcaudals.— In  No.  1,  41,  the  1st  and  2nd  entire.  In  No.  2, 
47,  the  1st  to  10th  and  last  entire,  the  rest-  divide.  Rostral. 
— Touches  6  shields,  the  rostro-internasal  sutures  as  long  as  the 
rostro-nasal  and  rostro-labial  taken  together.  Portion  visible  above 
equals  its  distance  to  the  frontal.  Intemasals—  The  suture  between 
the  fellows  three-quarters  that  between  the  prefrontal  fellows  ; 
about  half  the  inter  naso -prefrontal  sutures.  Prefrontals,. — 
The     suture    between     the     fellows   equal    to     the   prsefronto-fronta  1 
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Atractapis  loilsoni  (  X  2). 

sutures ;  in  contact  with  interna  sal,  postnasal  (slightly),  upper 
praeocular,  supraocular  and  frontal.  Frontal. — Touches  six  shields. 
The  fronto-supraocular  sutures  rather  the  longest.  Nasals. — Longer 
than  the  prseoculars;  in  contact  with  the  1st  and  2nd  supralabial 
and  both  prseoculars.  Nostril  peculiar,  with  a  small  scale  inferiorly 
inside  the  aperture;  a  sut  ure  runs  from  the  nostril  to  the  back  of  the 
2nd  supralabial.  Proeoculars. — Two,  elongate,  and  sub-equal.  * 
Postoculars. — Three  decreasing  in  size  from  above  downwards. 
Temporals. — Two  superposed  anteriorly,  the  lower  larger.  Sup- 
ralabials. — 7,  the  3rd  and  4th  touching  the  eye  ;  3rd,  4th  and  5th 
highest,  the  7th  longest,  Infralabials.—  5.  The  5th  largest,  quite 
separated  from  the  labial  margin  by  small  marginal  scales,  the  anterior 
of  which  also  partially  separates  the  4th  from  the  tip  ;  the  4th  and 
5th  are  very  broad.  Sublingual  in  contact  with  5  infralabials.  Eye 
with  round  pupil. 

A  well  developed  grooved  fang.  Colour. — Uniform  tarry-black 
above,  plumbeous-black  on  the  belly. 

1  have  much  pleasure  in  conferring  Lieutenant  Wilson's  name 
upon  this  species. 


*  On  the  right  side  in  one  specimen  a  suture  passes  from  the  eye  only  partially  dividing 
the  3rd  labial,  and  suggesting  that  the  lower  prseocular  is  derived  from  a  division  of 
this  shield. 
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DESCRIPTIONS  OF  INDIAN  MICRO-LEPIDOPTERA 

BY 
E.    MEYRICK,    B.A.,    F.R.S.,    F.Z.S. 

VI II. 

(Continued  from  page  638  of  this  Volume.) 
Elachistid^e. 

I  have  now  satisfied  myself  that  the  family  Elachistidcc  as  hitherto  under- 
stood is  heterogeneous  in  origin,  and  propose  to  restrict  it  to  those  forms 
which  have  long  recurved  sickle-shaped  palpi,  similar  to  those  of  the  Gelechiadce 
and  (Ecophorida,  to  which  they  are  really  akin.  The  following  genus  is 
particularly  interesting  as  furnishing,  in  my  judgment,  a  good  connecting 
link  between  the  CEoophoridce  and  Elaschistidce,  though  properly  referable 
to  the  latter  family. 

Promalactis,  n.  g. 

Head  with  appressed  scales  ;  tongue  developed.  Antennae  i,  in  $  mode- 
rately (1)  strongly  (4)  ciliated,  basal  joint  elongate,  with  fugitive  pecten. 
Labial  palpi  long  or  very  long,  recurved,  second  joint  beneath  with  tolerably 
appressed  or  rather  rough  scales,  terminal  joint  nearly  or  quite  as  long  as 
second,  slender,  acute.  Maxillary  palpi  rudimentary.  Posterior  tibiae  clothed 
with  hairs  above.  Forewings  with  lb  shortly  furcate,  7  and  8  stalked,  7  to 
costa,  11  from  middle  of  cell.  Hindwings  under  I,  elongate-lanceolate  or 
sometimes  linear-lanceolate,  cilia  2-4  ;  2-7  separate,  3  considerably  before 
angle  of  cell,  6  and  7  somewhat  divergent,  or  rarely  6  absent  (thiantis). 

Type  P.  holozona.  To  this  genus  belong  also  isopselia,  Meyr.,  and  semantris, 
Meyr.,  wrongly  attributed  to  Epicallima,  and  I  now  describe  twelve  other 
species.     They  are  handsome  insects,  orange  with  white  or  metallic  markings. 

Promalactis  callimetalla,  n.  sp. 

$ .  13  mm.  Head  dark  shining  bronze.  Palpi  very  long,  orange  yellow, 
terminal  joint  black,  tip  whitish.  Antennae  black  ringed  with  white,  apical 
fourth  white  except  extreme  tip.  Thorax  shining  yellow,  Abdomen  dark 
fuscous.  Forewings  elongate,  rather  narrow,  costa  gently  arched,  apex 
obtuse,  termen  very  obliquely  rounded  ;  bright  deep  yellow  ;  five  bright 
violet-golden-metallic  narrow  fasciae  edged  with  black,  first  basal,  second  at  |, 
dilated  towards  costa,  third  median,  approximated  and  connected  with  second 
on  dorsum,  space  between  these  deep  orange  except  towards  costa,  fourth 
from  §  of  costa  to  before  tornus,  irregular,  connected  in  middle  with  third  by 
a  slender  blackish  bar,  above  which  the  space  between  them  is  deep  orange 
except  towards  costa,  fifth  terminal,  broadest  towards  apex,  space  between 
this  and  fourth  deep  orange  on  tornus  :  cilia  pale  orange,  base  deep  orange, 
above  terminal  fascia  and  on  tornus  grey.  Hindwings  lanceolate,  grey  iirora- 
ted  with  dark  fuscous,  appearing  dark  grey  ;  cilia  dark  grey. 
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Palrri  hills  (Campbell)  ;  one  specimen. 

Promalaclis  thiasitis,  n,  sp. 

£9-  8 — 9  mm.  Head  and  thoras  bronzy-ochreous-orange,  forehead 
broadly  white.  Palpi  moderately  long,  ochreous,  second  joint  black  towards 
apex,  terminal  joint  white  with  black  apical  band.  Antennae  white  ringed  with 
dark  fuscous,  ciliations  in  $  1.  Abdomen  grey,  anal  tuft  whitish-ochreous. 
Forewings  elongate-lanceolate  ;  ochreous-orange  ;  markings  white,  edged  with 
scattered  black  scales  ;  a  slender  almost  basal  oblique  transverse  streak  ;  a 
narrow  streak  from  beneath  costa  at  \  to  dorsum  before  middle  ;  a  rather 
narrow  somewhat  angulated  fascia  at  ~,  interrupted  in  middle  ;  a  moderate 
apical  spot  :  cilia  ochreous  tinged  with  grey,  greyer  towards  tornus,  with 
scattered  black  specks.  Hindwings  with  vein  6  absent,  cilia  4  ;  grey  with  a 
slight   brassy    tinge,   thinly    scaled    and    pellucid    towards    base ;    cilia    light 

grey. 

N.  Coorg,  3,500  feet  (Newcome)  ;  Madulsima,  Ceylon  (Pole,  Fletcher)  ;  in 
May  and  June,  four  specimens.  This  species  may  ultimately  require  generic 
separation  on  the  neuration  of  hindwnigs,  but  as  it  is  otherwise  nearly  allied 
to  the  rest,  I  do  not  think  it  necessary  at  present. 

Promalaclis  synclina,  n.  sp. 

$  9  •  9 — 10  mm.  Head  bronzy,  face  pale  shining  bronze,  forehead  broadly 
white.  Palpi  long,  deep  ochreous,  terminal  joint  white  mixed  with  black. 
Antennas  white  ringed  with  black,  ciliations  in  $  1.  Thorax  deep  yellow- 
ochreous.  Abdomen  grey.  Forewings  elongate,  narrow,  costa  gently  arched, 
apex  pointed,  termen  extremely  obliquely  rounded  ;  light  shining  orange, 
basal  area  up  to  first  line  deep  yellow-ochreous  ;  a  moderate  white  line  from 
|  of  costa  to  beyond  middle  of  dorsum,  edged  anteriorly  with  black  irroration  ; 
a  fascia  of  black  irroration  from  |  of  costa  to  tornus,  triangularly  dilated  dor- 
sally,  followed  on  costa  by  a  small  white  spot  ;  an  apical  patch  of  black  irrora 
tion  ;  cilia  yellow,  towards  base  sprinkled  with  black,  on  tornus  grey.  Hind- 
wings  grey,  thinly  scaled  at  base  ;  cilia  grey. 

Nilgiris,  3,500  feet  (Andrews)  ;  N.  Coorg,  3,500  feet  (Newcome)  ;  in  May  and 
June,  two  specimens.  Very  like  paraseucta,  but  forewings  more  pointed  and 
hindwings  narrower,  first  line  black-margined  anteriorly  instead  of  poste- 
riorly. 

Promalaclis  parazeucta,  n.  sp. 

9.  11—14  mm.  Head  dark  fuscous,  face  yellowish,  forehead  broadly 
yellow-whitish.  Palpi  very  long,  yellow-ochreous  or  fulvous,  terminal  joint 
black  sprinkled  with  white.  Antennae  white  ringed  with  black.  Thorax  deep 
yellow-ochreous.  Abdomen  grey.  Forewings  elongate,  narrow,  costa  gently 
arched,  apex  round  pointed,  termen  very  obliquely  rounded  ;  bright  deep 
yellow-ochreous  ;  two  white  lines,  first  edged  posteriorly  and  second  anteriorly 
with  black  irroration,  first  from  £  of  costa  to  beyond  middle  of  dorsum,  second 
from  §  of  costa  to  J  of  dorsum,  dilated  towards  costa,  angulated  and 
interrupted  in  middle,  the  angle  connected  by  a  streak  of  blackish  irroration 
13 
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with  tornus  ;  space  included  between  these  lines  suffused  with  brown  ;  an 
apical  patch  of  blackish  irroration  :  cilia  yellow,  towards  base  deeper  with 
scattered  black  scales,  on   tornus  grey.     Hindwings  rather  dark  grey  ;  cilia  grey. 

Nilgiris,   6,000   feet   (Andrews)  ;   N.    Coorg,    3,500  feet    (Newcome)  ;   from 
March  to  May,  seven  specimens. 

Promalactis  halicylsta,  n.  sp. 

$ .  15 — 16  mm.  Head  white,  sides  of  face  light  ochreous.  Palpi  very  long, 
white,  second  joint  with  rather  rough  projecting  scales  beneath,  lower  half 
brownish-ochreous  sprinkled  writh  blackish,  terminal  joint  sprinkled  with 
black.  Antennae  white  ringed  with  blackish,  ciliations  2.  Thorax  ochreous- 
yellow,  sometimes  centrally  suffused  with  white.  Abdomen  grey,  apex 
whitish-ochreous.  Forewings  elongate,  narrow,  costa  gently  arched,  apex 
acute,  termen  extremely  obliquely  rounded  ;  ochreous-yellow  ;  a  fine  white 
oblique  transverse  line  almost  at  base,  not  reaching  costa,  edged  anteriorly 
with  blackish  irroration  ;  a  fine  white  line  from  before  \  of  costa  to  about 
middle  of  dorsum,  edged  posteriorly  with  blackish  irroration,  connected  on 
dorsum,  by  a  white  streak  edged  above  or  sometimes  wholly  suffused  with 
black  irroration,  with  a  slender  white  streak  partially  irrorated  with  blackish 
from  dorsum  beyond  middle  to  §  of  disc,  where  it  meets  an  inwardly  oblique 
streak  of  dark  fuscous  suffusion  from  tornus  ;  some  dark  fuscous  irroration 
along  termen :  cilia  ochreous-yellow.  Hindwings  grey,  thinly  scaled  and 
pellucid  towards  base  :  cilia  pale  grey,  becoming  very  pale  yellowish  at  base. 

Palni  Hills,  6,000  feet  (Campbell),  two  specimens. 

Promalactis  cienopa,  n.  sp. 

$  .  14  mm.  Head  bronzy  fuscous,  face  pale  shining  bronze,  forehead  broad- 
ly white.  Palpi  very  long,  fulvous,  second  joint  iufuscated  above,  terminal 
joint  blackish,  base  and  apex  white.  Antennae  white  ringed  with  black. 
Thorax  shining  orange-bronze.  Abdomen  grey.  Forewings  elongate,  narrow, 
costa  gently  arched,  apex  round  pointed,  termen  very  obliquely  rounded  ; 
deep  orange  ;  a  short  white  streak  near  base  of  dorsum  ;  a  white  streak  from 
beneath  costa  at  \  to  before  middle  of  dorsum,  edged  with  a  few  black  scales 
on  both  sides  :  a  white  transverse  spot  from  costa  before  §,  edged  irregularly 
with  black  irroration,  and  an  oblique  white  black  edged  streak  from  dorsum 
at  f ,  united  in  disc  by  black  irroration  so  as  to  form  an  irregularly  angulated 
fascia  ;  the  two  streaks  are  connected  along  dorsum  by  a  strong  streak  of  black- 
irro ration  ;  a  small  apical  patch  of  black  irroration,  extended  as  a  slender 
irregular  streak  along  termen  to  tornus,  including  a  white  dot  on  middle  of 
termen  :  cilia  orange,  on  tornus  dark  grey.     Hindwings  dark  grey,  cilia  grey. 

Palni  Hills,  6,000  feet  (Campbell")  ;  one  specimen. 

Promalactis  amphicopa.  n.  sp. 

9-  11  mm.  Head  and  thorax  orange-bronze,  face  pale  orange,  forehead 
broadly  shining  white.  Palpi  very  long,  fulvous -orange,  terminal  joint  suffused 
with  dark  fuscous.  Antennae  white  ringed  with  black.  Abdomen  grey. 
Forewings  elongate,  narrow,   costa   gently  arched,  apex  round-pointed,  termen 
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extremely  obliquely  rounded;  deep  orange:  markings  silvery-white,  finely  edged 
"with  black  irroration  :  a  slender  almost  basal  oblique  transverse  streak,  not 
reaching  costa  ;  a  slender  somewhat  curved  fascia  from  beneath  costa  at  \  to  § 
of  dorsum;  a  slender  very  oblique  curved  streak  from  dorsum  beyond  middle, 
its  apex  almost  reaching  apex  of  a  short  erect  streak  from  tornus  ;  a  transverse 
spot  from  costa  beyond  middle  ;  an  irregular  streak  along  termen  from  above 
tornus  to  apex,  broader  upwards  :  cilia  bronzy-orange,  on  tomus  grey.  Hind- 
wings  grey  ;  cilia  light  grey. 

Khasi  Hills,  in  September  :  one  specimen. 

Promalactis  holosona,  n.  sp. 

$  9 .  12-13  mm.  Head  bronzy,  back  of  crown  bronzy-orange,  forehead 
and  lower  pare  of  face  suffused  with  whitish.  Palpi  very  long,  ochreous-orange, 
terminal  joint  suffused  with  dark  fuscous.  Antennas  white  ringed  with  black, 
ciliations  in  <£  I.  Thorax  bronzy-orange.  Abdomen  dark  grey,  apex  ochreous- 
yellowish.  Forewings  elongate,  narrow,  costa  slightly  arched,  apex  obtuse, 
termen  very  obliquely  rounded  ;  shining  orange  ;  four  slender  silvery-white 
fascias,  more  or  less  strongly  edged  with  black  suffusion,  first  oblique,  almost 
basal,  not  reaching  costa,  second  from  before  J  of  costa  to  middle  of  dorsum, 
third  from  before  §  of  costa  to  tornus,  dilated  on  costa,  sending  a  fine  branch 
from  below  middle  to  dorsum  at  J,  fourth  terminal,  from  apex  to  tornus  :  cilia 
orange,  beneath  tornus  and  on  a  costal  patch  before  apex  grey.  Hindwings 
rather  dark  brozny-grey  ;  cilia  grey. 

N.  Coorg,  8,500  feet  ^Newcome)  ;  in  August,  three  specimens. 

Promalactis  clinometra,  n.  sp. 

$9-  11-12  mm.  Head  orange-bronze,  face  mixed  with  pale  silvery-bluish, 
anterior  half  of  crown  white.  Palpi  very  long,  whitish,  externally  irrorated  with 
blackish.  Antennas  white,  ringed  with  blackish,  ciliations  in  $  1.  Thorax 
bronzy-orange.  Abdomen  brownish-ochreous.  Forewings  elongate-lanceolate, 
bronzy-orange  ;  markings  shining  white,  edged  with  blackish  irroration  ;  a 
slender  fascia  almost  at  base,  not  reaching  costa  ;  a  slender  transverse  fascia 
before  g,  reaching  from  dorsum  §  across  wing  ;  a  slender  straight  fascia  from 
dorsum  before  tornus  to  §  of  costa,  interrupted  in  middle,  dilated  and  not 
margined  towards  costa  ;  a  small  apical  spot  :  cilia  bronzy-ochreous,  towards 
tornus  greyer,  with  some  black  specks.  Hindwings  in  $  grey,  in  9  daik  grey, 
rather  thinly  scaled  towards  base,  in  £  with  oval  transparent  patch  beneath 
cell  near  base  ;  cilia  grey. 

Ceylon,  probably  at  low  level  (Pole)  ;  two  specimen^. 
Prom  dactis  inidora,n.  sp. 

£.  9  mm.  Head  shining  bronzy-grey  sprinkled  with  whitish.  Palpi  long 
blackish.  Antennas  black  ringed  with  white  ciliations  1.  Thorax  shining, 
orange-bronze.  Abdomen  light  grey,  apex  whitish-ochreous.  Forewings 
elongate,  very  narrow,  costa  slightly  arched,  apex  acute,  termen  faintly  sinuate. 
extremely  oblique  ;  orange-bronze,  becoming  orange-fulvous  towards  apex  ; 
markings  shining  white,  edged  with  black  ;  median    and   subdorsal    dots  almost 
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at  base  ;  three  short  slender  oblique  streaks  from  dorsum  ;  three  small  irre- 
gular marks  above  fold  before  these  respectively  ;  au  oblique  mark  beneath 
costa  before  middle  ;  an  oblique  mark  from  costa  beyond  middle,  and  a  small 
spot  beyond  and  beneath  apex  of  this  ;  a  dot  on  dorsum  before  tornus  ;  a 
moderately  large  blackish  spot  on  costa  about  £  ;  a  rather  elongate  apical  spot, 
and  another  on  termen  above  tornus  :  cilia  light  ochreous,  basal  half  orange- 
fulvous.     Hindwings  grey  ;  cilia  light  grey. 

Khasi  Hills,  in  March  ;  one  specimen. 

Promalactis  epistacta,  n.  sp. 

$9-  1*2-14  mm.  Head  bronzy-ochreous.  Palpi  very  long,  bronzy-orange, 
terminal  joint  more  or  less  suffused  with  blackish,  tip  white.  Antennas  white 
ringed  with  black,  ciliations  in  <£  1.  Thorax  shining  orange-bronze.  Abdomen 
dark  grey.  Forewings  elongate,  narrow,  costa  gently* arched,  apex  round- 
pointed,  termen  very  obliquely  rounded  ;  ochreous-orange,  dorsal  area  and  a 
patch  on  middle  of  costa  suffused  with  ferruginous  ;  markings  silvery-white, 
suffusedly  edged  with  black  irroration  ;  two  dots  transversely  placed  almost 
at  base  ;  a  subdorsal  series  of  three  short  oblique  marks  ;  a  longitudinal  dash 
in  disc  near  base  ;  two  small  round  spots  above  fold,  second  beneath  middle  ; 
a  dot  on  dorsum  before  tornus,  connected  by  blackish  suffusion  with  second 
of  these  ;  a  small  spot  on  middle  of  costa,  and  another  beneath  and  rather 
beyond  it  ;  a  small  spot  at  apex,  one  or  termen  above  tornus,  a  dot  between 
these,  and  another  on  costa  before  apex,  a  small  spot  of  blackish  scales  on 
costa  at  £  :  cilia  ochreous-yellowish,  basal  third  ochreous-orange,  beneath  tornus 
grey.     Hindwings  and  cilia  grey. 

Khasi  Hills,  in  September  ;  nine  specimens. 

Promolactis  apintherith.  n.  sp. 

$  $.  14-15  mm.  Head  and  thorax  bronze.  Palpi  very  long,  fulvous, 
terminal  joint  more  or  less  suffused  with  blackish,  tip  white.  Antennae  white 
ridged  with  black,  ciliations  in  <£4.  Abdomen  dark  grey.  Forewings  elongate, 
narrow,  costa  gently  arched,  apex  pointed,  termen  extremely  obliquely  rounded: 
orange-ochreous  almost  wholly  suffused  with  deep  ferruginous  ;  markings 
shining  violet-white,  edged  with  black  ;  median  and  subdorsal  dots  almost  at 
base  ;  a  flne  longitudinal  dash  in  disc  near  base  ;  three  fine  oblique  streaks  from 
dorsum  to  fold,  first  united  with  a  reverse  oblique  streak  in  disc  to 
form  an  acute  angle  ;  a  dot  on  dorsum  before  tornus  ;  a  small  oblique  spot  oh 
middle  of  costa,  beneath  which  is  sometimes  a  dot  in  disc  ;  three  elongate  marks 
along  termen,  third  apical  and  largest  ;  cilia  light  yellow-ochreous,  basal  half 
ferruginous- fulvous.     Hindwings  and  cilia  dark  gre,y. 

Khasi  Hills,  in  October  ;  ten  specimens. 

GRACILARIAD^ 

In  a  recent  paper  (Proc.  Linn.  Soc.  N.  S.  Wales,  "1907,  pp.  47 — 68)  I  recast 
the  classification  of  Gracilaria  and  its  immediate  allies,  and  I  now  give  an 
arrangement  of  the  Indian  species  nn  the  same  system 
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Lithocolletis  triarcha,  n.  sp. 

9 .  5  ram.  Head  bronzy-ochreous  mixed  with  white,  face  white.  Palpi 
white  ;  maxillary  palpi  minute,  distinct,  porrected.  Antennae  whitish  spotted 
with  dark  grey.  Thorax  bronzy-ochreous,  with  a  rather  broad  white  median 
transverse  bar.  Abdomen  grey,  beneath  whitish-ochreous.  Legs  white,  banded 
with  dark  fuscous  irroratiou.  Forewings  lanceolate  ;  bronzy-ochreous ;  an 
extremely  short  white  median  basal  streak,  edged  with  black  beneath,  three 
narrow  rather  inwards-oblique  white  fascias,  finely  edged  with  black  irroration 
anteriorly,  and  with  a  few  black  scales  in  disc  posteriorly,  very  slightly  angulated 
near  costa  ;  from  third  fascia  above  middle  proceeds  a  fine  white  downwards- 
curved  streak  to  costa  just  before  apex,  edged  beneath  with  black  irroration  : 
cilia  bronzy-ochreous,  above  apex  with  a  white  patch,  on  upper  part  of  termen 
irrorated  with  black  towards  base,  towards  tornus  pale  grey.  Hindwings  pale 
grey  ;  cilia  whitish-grey. 

Pusa,  Bengal  ;   one    specimen,   bred   in    August,    from    cotton    (Gossypium) 
(Maxwell  Lefroy.) 
Epicephala,  Meyr. 

The  rough  head  is  not  always  a  well-marked  character,  the  hairs  of  the  crown 
being  sometimes  loosely  appressed.     The  straight  palpi  are  a   good  character,  in 
all  species  except  fiagellata,  in   which  they  are  somewhat  curved.    The  species 
are  closely  allied  and  often  similar. 
Epicephala  ch>  lybacnia,  n.  sp. 

$.  9  mm.  Head  ochreous-whitish  mixed  with  grey.  Palpi  whitish,  second 
joint  externally  with  a  dark  fuscous  median  longitudinal  line.  Antennae 
whitish-grey.  Thorax  grey.  Abdomen  dark  grey,  beneath  ochreous-whitish 
with  lateral  series  of  oblique  dark  fuscous  lines.  Legs  ochreous-whitish, 
anterior  and  middle  pairs  longitudinally  lined  with  blackish,  posterior  tarsi 
obliquely  banded  with  dark  fuscous.  Forewings  very  narrowly  elongate,  short- 
pointed,  apex  obtuse  ;  grey,  veins  more  or  less  distinctly  marked  with  fine  black 
sines  ;  two  indistinct  oblique  lines  of  dark  fuscous  scales  from  costa  at  A  and  f 
and  a  slender  very  oblique  streak  from  tornus  indicated  by  blackish  margins  : 
a  rather  oblique  transverse  bluish-silvery-metallic  line  near  before  apex,  edged 
with  dark  fuscous  ;  blackish  anteapical  and  apical  spots  on  costa  beyond  this  : 
cilia  dark  grey,  round  apex  whitish  with  two  black  lines,  inner  metallic-bluish 
at  apex.     Hindwings  dark  f  ascous  ;  cilia  dark  grey. 

Peradeniya,  Ceylon,  in  Ssptember  (Green)  ;  one  specimen. 

Epicephala  exetasiis,  n.  sp. 

ft.  14  mm.  Head  whi  ish.  Palpi  whitish,  mixed  with  dark  fuscous  exter- 
nally. Antennae  grey.  Thorax  whitish,  sides  fuscous.  Abdomen  grey,  apex 
whitish-ochreous,  beneath  whitish  with  oblique  dark  fuscous  rings.  Legs 
whitish,  ringed  with  blackish -grey.  Forewings  very  narrowly  elongate,  moder- 
ately pointed,  apex  round-pointed  ;  light  fuscous  irrorated  with  dark  fuscous  ;  a 
slender  whitish  streak  along  dorsum  from  base  to  tornus  ;  an  oblique  whitish 
streak  from  beyond  middle  of  this,  and   two  parallel  oblique  whitish  streak 
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from  tornus,  not  reaching  half  across  wing  ;  short  oblique  whitish  strigulse 
from  costa  before  and  beyond  middle,  and  five  whitish  cloudy  dots  or  marks 
on  costa  between  these  and  metallic  line  ;  some  suffused  whitish  irroration  in 
disc  beneath  these  ;  a  nearly  straight  transverse  silvery-metallic  line  at  i,  apical 
are  a  brownish-ochreous,  edged  beneath  by  a  whitish  wedge  shaped  mark  reach- 
ing apex  and  above  by  a  shorter  similar  mark,  between  these  anteriorly  is  a 
transverse  spot  of  blackish  suffusion  :  cilia  grey,  round  apex  whitish  with  a  fine 
black  subbasal  line,  edged  anteriorly  with  silvery-metallic  at  apex,  and  a  posterior 
blackish  apical  hook.  Hindwings  and  cilia  grey. 
Maskeliya,  Ceylon,  in  July  (Pole)  ;  one  specimen. 
Epicephala  frenata ,  n.  sp. 

<£$.  9-10  mm.  Head  white.  Palpi  dark  fuscous,  white  towards  base  and 
apex.  Antenna?  grey.  Thorax  fuscous  with  white  central  stripe.  Abdomen 
grey,  beneath  ochreous-whitish  with  lateral  series  of  oblique  grey  lines,  apex 
ochreous-wbitish.  Legs  whitish  spotted  with  dark  grey.  Forewings  very 
narrowly  elongate,  short-pointed,  apex  round-pointed  ;  rather  dark  fuscous  :  a 
white  streak  along  dorsum  from  base  to  middle  of  termen,  attenuated  posterior- 
ly, upper  edge  emitting  a  short  oblique  streak  before  middle  of  wing,  and  a  pair 
of  longer  oblique  streaks  from  tornus  reaching  half  across  wing,  before  which 
the  streak  itself  is  cut  by  a  fine  inwards-oblique  line  of  ground  colour  ;  three 
usually  very  short  oblique  white  streaks  from  costa  before  and  beyond  middle 
and  at  £ ,  sometimes  reduced  to  dots,  second  sometimes  longer  ;  a  bent  silvery- 
metallic  transverse  line  at  f ,  area  preceding  this  more  or  less  irrorated  with 
whitish  and  blackish  ;  apical  area  ochreous-f uscous  with  a  spot  of  dark  fuscous 
suffusion  anteriorly,  edged  beneath  by  a  wedge-shaped  white  mark,  and  above 
by  a  shorter  similar  mark  not  reaching  apex  :  cilia  grey,  round  apex  white  with 
a  fine  black  subbasal  line,  at  apex  with  a  dark  fuscous  bar.  Hindwings  rather 
dark  grey  ;  cilia  grey. 

Puttalam  and  Ambulangoda,   Ceylon,  in    November,    February,  and   March 

(Pole,  Fletcher)  ;  nine  specimens.     Near  albhtriatella,  Turn.,  from   Queensland 

hitherto  placed  in  Acrocercops  on  account  of  the   smoother  head,  but   by   the 

palpi  properly  an  Epicephala),  but  differs  by  presence  of  the  median  branch  of 

dorsal  streak,  and  less  developed  costa]  streaks. 

Epicephala  flagellata,  n.  sp. 

9-  9  mm.  Head  white.  Palpi  somewhat  curved,  white,  second  joint  suffused 
with  grey  except  towards  base.  Antennae  grey.  Thorax  white,  shoulders 
brownish.  Abdomen  grey,  beneath  whitish  with  lateral  series  of  oblique 
fuscous  stripes,  anteriorly  darker.  Legs  white  ringed  with  blackish-grey, 
anterior  pair  suffused  with  dark  grey.  Forewings  very  narrowly  elongate,  short- 
pointed,  obtuse  ,  light  ochreous-brown  ;  a  rather  narrow  white  streak  along 
dorsum  from  base  to  tornus  ;  moderate  oblique  white  streaks  from  costa  before 
•and  beyond  middle,  reaching  nearly  half  across  wing  ;  two  strongly  curved 
parallel  transverse  fine  white  lines  about  i,  preceded  on  lower  half  by  an 
oblique  white  streak  ;  beyond  these  are  white   costal   and   terminal   marks   not 
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reaching  apex,  and  a  small  black  central  dot  before  apex  :  cilia  grey,  round 
apex  white  with  two  fine  black  lines,  at  apex  with  a  bar  of  blackish  irroration. 
Hindwings  and  cilia  grey. 

Peradeniya,  Ceylon,  in  March  (Green) ;  one  specimen.  Also  similar  to 
A  Ibistriatella,  which  however  has  the  first  curved  posterior  line  represented  by 
two  straight  streaks  placed  at  an  acute  angle. 

Epicephala  trigovophora,  Turn. 

(Ornix  trigonophora,  Turn.,  Trans.  Roy.  Soc.  S.  Austr.  1900,  21.) 

Maskeliya,  Ceylon,  in  August  (Alston)  ;  one  specimen.  Comparing  this  with 
my  single  Queensland  specimen,  I  am  unable  to  find  any  distinction. 

Epicephala  albifrons,   Stt. 

{Ornix  albifrons,  Stt.,  Trans.  Ent.  Soc.  Lond.  V.  (n.  s.),  122.) 

X.  Coorg.,  3,500  feet,  in  March  (Xewcome)  ;  one  specimen,  which  seems 
to  be  identical  specifically  with  Stainton's  example  from  Calcutta. 

Epicephala  stauropa,  n.  sp. 

$.  10  mm.  Head  white.  Palpi  white,  externally  mixed  with  fuscous.  An- 
tennae dark  grey,  obscurely  pale-ringed.  Thorax  white,  shoulders  fuscous. 
Abdomen  grey,  beneath  whitish  with  lateral  series  of  oblique  fuscous  stripes. 
Legs  white  banded  with  blackish,  posterior  tibiae  greyish.  Forewings  very 
narrowly  elongate,  moderately  pointed,  apex  round-pointed  ;  pale  fuscous 
irrorated  throughout  with  dark  fuscous  ;  three  moderately  broad  oblique  white 
streaks  from  dorsum  reaching  half  across  wing,  first  extended  along  dorsum  to 
base,  its  apex  irregularly  expanded,  third  slightly  curved  and  followed  closely 
by  a  parallel  white  line  ;  three  short  oblique  wedgeshaped  white  streaks  from 
costa  before  and  beyond  middle,  and  at  J  ;  beneath  the  two  last  of  these  are 
short  .blackish  marks  ;  a  curved  transverse  silvery-metallic  line  at  t  ;  apical 
area  beyond  this  fulvous,  edged  beneath  by  a  white  mark,  and  including  a 
central  cross-shaped  black  dot  ;  a  small  silvery-metallic  apical  dot :  cilia  grey_ 
round  apex  white  with  a  black  subbasal  line.  Hindwings  grey  ;  cilia  pale  grey 
tinged  with  ochreous. 

Khasi  Hills,  in  September  ;  one  specimen. 

Epicephala  calasiris,  n.  sp. 

$ .  10  mm.  Head  white.  Palpi  white,  externally  mostly  dark  fuscous  except 
towards  base.  Antenna?  dark  grey,  obscurely  pale-ringed.  Thorax  dark, 
fuscous.  Abdomen  dark*fuscous,  beneath  ochreous  with  oblique  dark  fuscous 
bands.  Legs  white  banded  with  blackish,  posterior  tibiae  greyish.  Fore- 
wings  very  narrowly  elongate,  short-pointed,  apex  round-pointed  ;  dark 
fuscous ;  a  moderate  white  streak  along  basal  ±  of  dorsum  .  a  moderate 
oblique  white  streak  from  dorsum  beyond  middle,  not  reaching  half  across 
wing  ;  some  interrupted  white  marks  representing  a  double  oblique  streak  from 
tornus  ;  three  moderate  oblique  white  streaks  from  costa  before  and  beyond 
middle,  and  at  f,  reaching  ^  across  wing,  first  shortly  produced  along  costa 
towards  base  ;  a  somewhat  oblique  transverse  leaden-metallic  line  at  1, 
narrowly  edged  with   white  anteriorly  and  followed  at  extremities  by  small 
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white  spots  ;  apical  area  suffused  with  fulvous-ochreous  with  a  small  black 
central  spot :  cilia  grey,  round  apex  white  with  two  blackish  lines.  Hind- 
wings  dark  grey  ;   cilia  grey. 

Khasi  Hills,  in  September  ;  one  specimen. 

Phrixosceles,  n.  g. 

Head  smooth  ;  tongue  developed.  Antennas  over  1,  filiform,  simple,  basal 
joint  moderately  elongate,  without  pecten.  Labial  palpi  long,  curved,  slender, 
smooth-scaled,  terminal  joint  rather  shorter  than  second,  pointed.  Maxillary 
palpi  short,  slender,  filiform,  porrected.  Middle  and  posterior  tibia?  and  two  or 
three  joints  of  tarsi  above  with  rough  projecting  bristly  scales.  Forewings  with 
lower  fork  of  vein  lb  obsolete,  2  and  3  obsolete  towards  origin,  4  and  5  connate, 
7  to  costa,  8  absent,  11  from  near  base,  Hindwings  J,  linear,  cilia  6  :  2-7 
separate,  6  and  7  closely  approximated. 

Type  P.  trochosticha.  Differs  from  Acrocercops  in  having  the  middle  tibiae 
and  two  or  more  joints  of  both  middle  and  posterior  tarsi  bristly,  whereas  in 
that  genus  only  the  posterior  tibiae  and  first  joint  of  tarsi  are  so. 

Phrixosceles  literaria,  n.  sp. 

£.  8  mm.  Head,  palpi,  and  thorax  white.  Antenna?  white,  finely  dotted 
with  dark  fuscous.  (Abdomen  broken.)  Legs  white  spotted  with  blackish. 
Forewings  very  narrowly  elongate,  parallel-sided,  short-pointed  ;  white  ;  five 
irregular  blackish  spots  on  anterior  §  of  costa,  first  two  small  and  connected 
with  dorsum  by  fine  fuscous  lines,  others  longer  and  reaching  more  than  half 
across  wing  ;  three  rather  oblique  blackish  marks  from  dorsum  about  middle, 
reaching  half  across  wing,  central  one  longer  ;  two  small  blackish  spots  on  costa 
beyond  middle,  and  a  fine  oblique  strigula  from  dorsum  opposite  ;  a  blackish 
ring  in  disc  at  f ;  a  fine  transverse  blackish  line  midway  between  this  and  apex, 
preceded  by  a  short  oblique  dorsal  strigula  ;  a  small  brownish  apical  spot  finely 
edged  anteriorly  with  black  :  cilia  white,  beneath  tornus  greyish,  round  apex 
with  base  brownish  edged  by  some  blackish  specks.  Hindwings  rather  dark 
grey  ;  cilia  light  grey. 

Maskeliya  Ceylon ,  in  January  (Pole)  ;   one  specimen . 

Phrixosceles  campszgrapha,  n.  sp. 

£ .  9  mm.  Head,  palpi,  and  antenna?  white.  Thorax  white,  shoulders  yel- 
lowish. (Abdomen  broken.)  Legs  white,  banded  with  ochreous-yellowish. 
Forewings  very  uarrowly  elongate-lanceolate,  very  h|ng  pointed  ;  white  :  four 
pairs  of  fine  transverse  dark  grey  lines  edged  with  yellowish,  first  three  pairs 
on  anterior  half  of  wing,  third  pair  sinuate-angulated  in  middle,  hardly  oblique, 
entire,  fourth  beyond  middle,  oblique,  filled  up  with  ochreous-yellowish  ;  be- 
yond this  the  wing  is  pale  yellow,  with  two  white  longitudinal  subsmuate  lines 
edged  with  blackish  irrorations,  and  a  short  white  dorsal  streak  beyond  fourth 
fascia :  cilia  whitish-ochreous,  towards  tornus  greyish,  round  apex  with  a 
blackish  median  line.     Hindwings  rather  dark  grey  ;   cilia  grey. 

Maskeliya,  Ceylon,  in  February  (Pole)  ;  one  specimen.  Very  like  P.  trocho- 
sticha, but  antenna?  wholly   white,  third  fascia  of  forewings  less  oblique  and 
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3inuate-angulated  instead  of  straight,  an  additional  white  dorsal  streak  beyond 
fourth  fascia  and  legs  banded  with  yellow  instead  of  blackish. 

Phrixoseeles  trochosticha,  n.  sp. 

$9.  7-9  mm.  Head  and  thorax  whitish.  Palpi  white,  second  joint  with 
a  dark  grey  apical  dot,  and  sometimes  a  few  other  grey  scales  towards  base. 
Antennae  white,  more  or  less  distinctly  spotted  with  grey.  Abdomen  light 
grey,  beneath  whitish.  Legs  white  banded  with  blackish.  Fore  wings  very 
narrowly  elongate-lanceolate,  very  long-pointed  ;  white,  often  yellowish-tinged  ; 
four  pairs  of  oblique  transverse  ochreous-yellow  lines  irrorated  with  black,  first 
three  pairs  on  anterior  half  of  wing,  third  generally  obsolescent  towards 
dorsum,  fourth  beyond  middle,  more  oblique,  in  one  specimen  strongly  marked 
with  black  ;  beyond  this  the  wing  is  ochreous-yellowish  with  two  fine  white 
longitudinal  subsinuate  lines  edged  with  black  irroration,  sometimes  terminated 
by  a  blackish  apical  dot  or  mark  :  cilia  whitish,  towards  tornus  greyish,  round 
apex  with  base  ochreous  yellow  and  a  black  median  line.  Hindwings  and 
cilia  grey. 

Khasi  Hills,  in  March  ;  six  specimens. 

Phrixoscehs  hydrocosma,  n.  sp. 

9.  9  mm.  Head,  thorax,  and  antennas  whitish.  Palpi  white,  second  joint 
with  oblique  blackish-grey  subapical  band.  Abdomen  grey,  beneath  white  with 
lateral  series  of  oblique  grey  stripes,  last  two  segments  laterally  suffused  with 
grey.  Legs  white,  posterior  tarsi  ringed  with  blackish.  Forewings  very  narrowly 
elongate,  gradually  narrowed  posteriorly,  apex  obtuse  ;  whitish,  on  dorsal  half 
tinged  with  pale  yellowish  ;  markings  ferruginous-ochreous  ;  a  series  of  short 
indistinct  transverse  strigulre  along  costa  ;  a  series  of  oblique  irregular  strigulse 
above  dorsum  and  termen,  tending  to  be  connected  into  an  irregular  waved 
streak  ;  a  median  fascia  of  two  parallel  curved  oblique  striae  from  dorsum  not 
reaching  costa  ;  a  roundish  ochreous  apical  spot  :  cilia  white,  beneath  tornus 
grey,  round  apex  with  a  blackish  subbasal  and  fuscous  median  line.  Hind- 
wings  and  cilia  grey. 

Khasi  Hills,  in  November  ;  one  specimen. 

Acrocercops,  Wallgr. 

Lord  Walsingham  has  correctly  pointed  out  that  this  is  a  prior  name  for 
Conopomorpha,  Meyr. 

Acrocercops  stricta,  n.  sp*. 

£.  6  mm.  Head  whitish,  lower  part  of  face  grey.  Labial  palpi  rather 
short,  expanded  with  loose  scales,  white,  second  and  terminal  joints  with  black 
basal  bands.  Maxillary  palpi  expanded  with  loose  scales,  white  banded  with 
black.  Antennae  dark  grey,  beneath  whitish.  Thorax  blackish.  Abdomen  dark 
fuscous,  beneath  sharply  banded  with  white.  Legs  white  banded  with  blackish. 
Forewings  narrowly  lanceolate  ;  grey  closely  irrorated  with  blackish  ;  a  small 
whitish  spot  on  costa  towards  base  ;  slender  slightly  oblique  white  fasciae  at  ^ 
and  beyond  middle,  each  with  two  or  three  separate  black  scales  in  disc  ;  two 
approximated  opposite  pairs  of  small  ill-defined  whitish  costal  and  dorsal  spots 
14 
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posteriorly  ;  an   undefined    white    apical   dot  :  cilia    dark  grey,  beneath  apex 
with  a  short  subbasal  dash  of   whitish  suffusion.     Hindwings    dark    grey  ;  cilia 

grey. 
Maskeliya,  Ceylon,  in  July  (Pole)  ;  one  specimen.     The  expanded  maxillary 

palpi  are  exceptional. 

Acrocercops  urbana,  n.  sp. 

9 .  9  mm.  Head  white.  Palpi  white,  second  joint  with  two  dark  grey  rings, 
apical  scales  somewhat  projecting,  terminal  joint  with  traces  of  a  grey  median 
ring.  Antennas  light  greyish,  white  towards  base.  Thorax  white,  anteriorly 
mixed  with  blackish.  Abdomen  grey,  beneath  white  with  median  and  apical 
black  bands.  Legs  white  ringed  with  black.  Forewings  very  narrow-lanceo- 
late ;  white  ;  four  rather  oblique  parallel  fasciae ;  first  almost  basal,  light 
yellow-browinsh,  very  undefined,  second  broad,  blackish,  third  moderate, 
light  brownish,  becoming  black  od  costa,  fourth  narrow,  light  brownish,  mixed 
with  black  on  costa  ;  between  each  pair  of  these  fasciae  is  a  series  of  three 
small  black  dots,  costal,  discal,  and  dorsal  ;  a  blackish  apical  patch,  preceded 
by  a  slender  oblique  pale  brownish  streak,  and  some  scattered  blackish  scales  : 
cilia  whitish-ochreous,  round  apex  greyish  with  a  black  postmedian  line,  at 
apex  with  a  white  basal  spot  followed  by  blackish.  Hindwings  grey  ;  cilia 
light  grey. 

Khasi  Hills,  in  October  ;  one  specimen. 

Acrocercops  ordinatella,  Meyr. 

{Gracilaria  ordinatella,  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1880, 145.) 

Peradeniya,  Ceylon,  in  June  (Green)  ;  one  specimen,  exactly  similar  to  my 
Australian  examples. 

Acrocercops  quadrifasciata,  Stt. 

{Gracilaria  quadrifasciata,  Stt.,  Trans.  Ent.  Soc.  Lond.,  (3rd  Ser.),  295,  pi.  x. 
5.) 

Very  close  to  the  preceding  and  following  species,  but  apparently  distinct  ; 
I  have  not  obtained  specimens. 

Acrocercops  geologica,  n,  sp. 

£  5  •  6-7  mm.  Head  shining  white.  Palpi  white,  second  joint  with  an 
ochreous-grey  ring,  terminal  joint  with  three  faint  ochreous  rings.  Antennas 
white,  faintly  ringed  with  ochreous.  Thorax  whitish-ochreous.  Abdomen 
whitish.  Legs  white,  faintly  ringed  with  ochreous,  middle  tibia?  with  grey 
apical  band.  Forewings  very  narrowly  elongate-lanceolate  ;  pale  shining 
ochreous  ;  five  moderate  rather  oblique  white  fasciae,  very  faintly  edged  with 
fuscous,  and  each  marked  with  three  fuscous  dots  or  strigulse,  costal,  discal, 
and  dorsal,  first  fascia  near  base  ,  a  sixth  white  fuscous-edged  fascia  close 
before  apex,  contracted  on  termen  :  cilia  pale  grey  mixed  with  whitish  on 
cermen,  round  apex  dark  fuscous  towards  base,  with  a  white  subbasal  dot  at 
apex.     Hindwings  rather  dark  grey  ;  cilia  pale  grey. 

Maskeliya,  Ceylon,  in  February  (Pole)  ;  two  specimens. 
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Acrocercops  nitidula,  Sfct. 

{Gracilaria  nitidula,  Stt.,  Trans.  Ent.  Soc.  Lond,,  i.  (3rd  Ser.),  299,  pi.  x,  9.) 

I  do  not  possess  this  species. 

Acroeerco)>s  terminalice,  Stt. 

(Gracilaria  terminalice,  Stt.,  Trans.  Ent.  Soc.  Lond.,  i.  (3rd  Ser.),  298,  pi.  x,  8.) 

Apparently  allied  to  caihedrcea,  but  I  do  not  possess  it.  I  note  here  that 
Gracilaria  falcatella,  Stt.,  Trans.  Ent.  Soc.  V.  (n.  ser.),  121,  does  not  belong  to 
this  group  at  all,  but  to  the  Elachistidce, 

Acrocercops  cathedrcea,  n.  sp. 

<£.  8  mm.  Head  and  thorax  white.  Palpi  white,  second  joint  with  dark 
fuscous  apical  band.  Antennae  grey,  towards  base  white.  Abdomen  grey 
beneath  white  with  dark  fuscous  rings.  Legs  white,  banded  with  dark  fuscous. 
Forewings  very  narrow,  elongate-lanceolate  ;  light  ochreous-brown  ;  five  white 
fasciae  finely  edged  with  black,  first  moderate,  basal,  enclosing  a  small  spot  of 
ground  colour  on  costa,  second  rather  broad,  narrower  on  costa,  outer  edge 
angulated  near  dorsum,  third  beyond  middle,  moderate,  oblique,  abruptly 
dilated  below  middle  so  that  posterior  edge  forms  a  quadrate  dorsal  expansion, 
fourth  slender,  oblique,  more  or  less  narrowly  interrupted  in  middle,  fifth 
anteapical,  moderately  broad,  oblique,  rather  irregular  :  cilia  pale  greyish 
white  on  basal  half  at  apex  and  on  lower  extremity  of  fifth  fascia,  with  two 
incomplete  black  lines.     Hindwings  rather  dark  grey  ;  cilia  light  grey. 

Khasi  Hills,  in  September  and  October  ;  three  specimens. 

Acrocercops  ortholocJia,  n.  sp. 

$ .  8-9  mm.  Head  and  thorax  shining  white.  Palpi  white,  second  joint 
with  grey  apical  band.  Antenna?  pale  greyish,  becoming  white  towards  base. 
Abdomen  pale  grey,  beneath  white  with  grey  rings.  Legs  white  ringed  with 
grey.  Forewings  very  narrow,  slightly  widest  near  base,  short-pointed  ;  rather 
light  yellowish- brown  ;  four  shining  white  fascia?  edged  with  black,  slightly 
narrowed  towards  costa,  first  narrow,  basal,  other  three  moderately  broad, 
fourth  at  f ,  not  black-edged  posteriorly,  apical  area  black  on  costal  half,  in- 
cluding a  white  anteapical  strigula  from  costa  and  a  white  apical  dot :  cilia  pale 
greyish-ochreous,  round  apex  whitish  with  a  black  basal  line,  Hindwings  light 
grey  ;  cilia  pale  greyish-ochreous. 

Khasi  Hills,  in  October  ;  two  specimens. 

Acrocercops  triplaca,  n,  sp. 

£.  12  mm.  Head  shining  white.  Palpi  white,  upper  edge  of  second  joint 
dark  fuscous.  Antenna?  white,  suffusedly  spotted  with  grey.  Thorax  brown. 
Abdomen  grey,  beneath  white  ringed  with  dark  fuscous.  Legs  white,  banded 
with  dark  fuscoua.  Forewings  very  narrowly  elongate,  short-pointed,  obtuse  ; 
rather  dark  brown  ;  three  shining  white  fascia?,  first  towards  base, broad,  broadest 
on  dorsum,  second  median,  moderate,  dilated  towards  dorsum,  third  towads  apex, 
rather  narrow,  anteriorly  rather  convex,  preceded  by  blackish  suffusion  ;  beyond 
this  is  a  blackish  longitudinal  spot,  terminated  by  a  white  apical  dot :  cilia 
brownish,  with  some  whitish  suffusion  on  lower  extremity  of  third  fascia,  and 
a  postmedian  dark  fuscous  shade  round  apex.     Hindwings  and  cilia  "rev. 
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Khas  i  Hills,  in  June  ;  one  specimen. 

Acrocercops  triacris,  n.  sp. 

£.  8  mm.  Head  white.  Palpi  white,  second  joint  with  grey  apical  band, 
terminal  joint  suffused  with  grey  anteriorly.  Antennae  grey.  Thorax  white 
sides  bronzy.  Abdomen  grey,  beneath  white  with  grey  rings,  apical  tuft 
whitish-ochreous,  at  apex  white.  Legs  white  banded  with  grey.  Forewings 
linear-lanceolate,  acute  ;  golden-bronze ;  markings  shining  white,  strongly 
blackish-edged  ;  a  triangular  blotch  on  dorsum  before  middle,  not  quite  reach- 
ing costa  ;  two  fasciae,  broad  on  dorsum  and  strongly  narrowed  to  costa,  first 
at  |,  second  anteapical,  not  dark-margined  posteriorly  ;  between  these  is  a 
slender  oblique  streak  from  costa,  reaching  more  than  half  across  wing  ;  apical 
area  beyond  second  fascia  ochreous-yellow,  apex  itself  black  :  cilia  pale  bronzy- 
greyish,  at  apex  with  base  white  followed  by  a  fragment  of  a  black  line. 
Hindwings  grey,  cilia  pale  bronzy-greyish. 

Maskeliya,  Ceylon,  in  May  (Pole)  ;  one  specimen. 

Acrocercops  orbifera,  n.  sp, 

$9.  13  mm.  Head  and  thorax  shining  whitish  (partly  defaced).  Palpi 
whitish,  second  joint  with  blackish  apical  band,  terminal  joint  blackish  above 
and  beneath  except  towards  base  and  apex.  Basal  joint  of  antennae  whitish 
above,  dark  fuscous  beneath  (rest  broken).  Abdomen  fuscous,  beneath  silvery - 
white  with  slender  fuscous  rings.  Legs  white  banded  with  dark  fuscous. 
Forewings  very  narrow,  slightly  widest  near  base,  apex  long-pointed  ;  shining 
golden-bronze,  base  of  dorsum  narrowly  white  ;  three  shining  yellowish-white 
fasciae  edged  with  black,  very  broad  on  dorsum  and  strongly  narrowed  towards 
costa,  at  about  3,  §,  and  before  apex  respectively  ;  between  second  and  third 
a  whitish  black-edged  strigula  on  costa,  apex  beyond  third  fascia  black  except 
a  white  apical  dot :  cilia  grey,  at  apex  with  a  black  basal  line.  Hindwing 
rather  dark  grey  ;  cilia  grey. 

Palni  Hills,  6,000  feet  (Campbell)  ;  two  specimens. 

Acrocercops  re^plendens,  Stt. 

{Gracilaria  resplendens,  Stt.,  Trans.  Ent.  Soc.  Lond.,   i.  (3rd  ser.,  294,  pi.  x,  4). 

Khasi  Hills,  in  October  and  November,  received  in  plenty.  Before  the 
anteapical  blotch  of  forewings  are  two  whitish  dark-edged  dots  transversely- 
placed  ;  these  are  omitted  by  Stainton  both  in  his  description  and  figure,  but 
are  always  present,  and  are  plainly  visible  in  the  type-specimen. 

Acrocercops  chrysargyra,  n.  sp. 

$.  9  mm.  Head  silvery-white,  lower  part  of  face  brassy,  back  of  crown 
golden-bronze.  Palpi  white.  Antennae  grey.  Thorax  orange  bronze,  posterior 
half  of  patagia  white.  Abdomen  greyish-ochreous,  beneath  white,  with  lateral 
series  of  oblique  fuscous  bars.  Legs  white  banded  with  blackish.  Forewings 
elongate-lanceolate  ;  bright  golden-orange  ;  four  somewhat  rounded-triangular 
silvery-white  black-edged  dorsal  blotches,  reaching  about  §  across  wing,  tipped 
with  violet,  their  posterior  margins  raised  into  a  transverse  ridge  ;  a  slender 
shining  violet-silvery  streak  along  basal  third  of  costa,  thence  deflected  almost 
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to  reach  apex  of  second  dorsal  blotch.  Latter  portion  black-edged  ;  a  shining 
pale  violet  black-edged  dash  above  disc  between  second  and  third  blotches,  and 
another  between  third  and  fourth  ;  violet  black-edged  dots  on  costa  opposite 
third  and  fourth  blotches  ;  a  silvery-white  spot  on  costa  just  before  apex,  edged 
beneath  with  black  :  cilia  grey,  round  apex  bronzy-fulvous,  at  costal  termina- 
tion dark  grey  preceded  by  white.     Hindwings  dark  grey  ;  cilia  grey. 

Khasi  Hills,  in  October  ;  one  specimen.  A  splendid  insect  ;  the  maxillary 
palpi  are  shorter  than  usual,  the  bristles  of  posterior  tibiae  longer  ;  the  ridge 
of  raised  scales  on  forewings  are  a  peculiar  character. 

Acrocercops  tetrar.rena,  n.  sp. 

9-  9  mm.  Head  white.  Palpi  white,  second  joint  dark  grey  above  and 
at  apex,  with  scales  angularly  projecting  beneath  at  apex,  terminal  joint  with 
grey  suffused  submedian  ring.  Antennas  grey.  Thorax  bronzy-brown,  with 
white  central  stripe.  Abdomen  grey,  beneath  white.  Legs  white,  banded  with 
blackish-grey.  Forewing  very  narrowly  elongate-lanceolate  ;  bronzy-brown  ; 
four  semioval  white  black-edged  dorsal  spots,  not  reaching  half  across  wing, 
first  and  fourth  smallest,  first  extended  dorsally  towards  base  ;  a  fine  white 
transverse  strigula  just  before  apex,  surrounded  with  dark  fuscous  suffusion, 
dilated  on  costa  :  cilia  fuscous,  at  apex  with  a  black  subbasal  line  followed  by 
whitish  suffusion.     Hindwings  rather  dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  October  (Pole)  ;  one  specimen, 

Acrocercopn  cavtellata,  n.  sp. 

£.  10  mm.  Head  white.  Palpi  white,  second  joint  grey  towards  apex. 
Antennas  grey,  basal  joint  whitish,  beneath  dark  fuscous.  Thorax  white, 
sides  bronzy-fuscous.  Abdomen  grey,  beneath  white.  Legs  white,  banded  with 
blackish.  Forewings  very  narrowly  elongate-lanceolate  ;  ochreous-brown, 
darker  and  bronzy-tinged  on  costal  half ;  three  silvery-white  black-edged 
somewhat  rounded  triangular  dorsal  blotches,  reaching  more  than  half  across 
wing,  first  about  5,  irregularly  extended  along  dorsum  almost  to  base,  second 
beyond  middle,  third  towards  apex  ;  a  white  mark  on  apical  portion  of  costa 
edged  anteriorly  by  an  oblique  black  strigula  :  cilia  light  brownish,  towards 
tornus  greyer.     Hindwings  rather  dark  grey  ;  cilia  light  grey. 

Maskeliya,  Ceylon,  in  February  (Pole)  ;  one  specimen. 

Acrocercops  tricyma,  n.  sp. 

g  9  •  7 — 9  mm.  Head  white.  Palpi  white,  second  joint  dark  fuscous  above 
towards  apex.  Antennas  grey,  in  front  whitsh,  basal  joint  white,  beneath  black. 
Thorax  white,  sides  bronzy.  Abdomen  dark  fuscous,  beneath  ochreous- 
whitish.  Legs  blackish  ringed  with  white,  tarsi  white,  posterior  pair  spotted 
with  grey.  Forewings  narrowly  elongate-lanceolate  ;  ochreous  bronze  ;  a  broad 
shining  white  dorsal  streak  from  base,  its  upper  edge  from  \  to  beyond 
tornus  forming  three  strong  rounded-triangular  black-edged  prominences, 
reaching  §  across  wing,  the  concavities  between  these  almost  reaching  dorsum  ; 
a  white  black-edged  dot  on  costa  at  f;  a  fine  white  black-edged  oblique 
transverse  streak  before  apex  :  cilia  white,  towards  tornus  grey,  beneath  apex 
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with  a    bar  of   dark    grey    suffusion,    above  apex    with    three    dark    fuscous 
strigulse,   before  first    of    these    bronzy.      Hindwings   rather   dark  grey  ;    cilia 

gi'ey- 

Khasi  Hills,  in  November  :  Pusa,  Bengal,   bred  in  April  from   larvae   mining 
leaves  of  Blumea  lacera  (Lefroy)  ;  four  specimens.  • 

Acrocercops  isodelta,  n.  sp. 

$.  8  mm.  Head  white,  face  fuscous-tinged.  Palpi  white,  second  joint 
with  upper  edge  and  an  apical  band  blackish,  terminal  joint  with  blackish 
submedian  ring.  Antennas  grey,  in  front  whitish,  basal  joint  white,  beneath 
blackish.  Thorax  white,  sides  bronzy-fuscous.  Abdomen  grey,  beneath  white. 
Legs  white,  banded  with  dark  fuscous  and  blackish.  Fore  wings  narrowly 
elongate-lanceolate,  bronzy-fuscous  ;  a  moderately  broad  ochreous-white  dorsal 
streak  from  base,  between  \  and  •§  forming  three  broad  triangular  black-edged 
blotches  whose  tips  almost  or  quite  coalesce  with  white  black-edged  dots  on 
costa,  the  angular  indentations  between  these  almost  reaching  dorsum  ;  a  fine 
white  black-edged  oblique  transverse  streak  before  apex  :  cilia  whitish,  beneath 
tornus  greyish,  beneath  apex  with  a  bronzy  bar,  above  apex  with  three  dark 
fuscous  strigalae,  before  first  of  these  bronzy.  Hindwings  rather  dark  grey  : 
cilia  grey. 

Maskeliya,  Ceylon,  in  January  (Pole)  :  one  specimen. 
Acrocercops  lyrica  n.  sp. 

ft.  8  mm.  Head  shining  white.  Palpi  white,  second  joint  with  two  dark 
grey  bands,  apex  of  terminal  joint  dark  grey.  Antennae  grey.  Thorax  white, 
sides  bronzy-fuscous.  Abdomen  grey,  anal  tuft  white,  beneath  white  with 
lateral  series  of  oblique  grey  stripes.  Legs  white,  banded  with  dark  grey.  Fore- 
wings  very  narrowly  lanceolate,  gradually  narrowed  from  near  base  ;  bronzy 
fuscous,  becoming  bronzy-ochreous  on  dorsal  half  :  a  silvery-white  str'  e  along 
dorsum  from  base  to  tornus,  its  apex  rather  dilated  into  an  irrega1  spot  :  a 
silvery  white  elongate  patch  along  termen  from  above  tornus  a1  ost  to  apex, 
its  anterior  extremity  emitting  a  projection  which  extends  f  across  wing  ;  above 
this  patch  beneath  costa  is  a  sinuate  black  longitudinal  line  terminating  in  a 
transverse  black  apical  mark  ".  cilia  white,  towards  tornus  greyish,  above  apex 
with  a  black  median  line,  beneath  apex  with  a  blackish  bar.  Hindwings  rather 
dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  March  (Pole);  one  specimen. 
Acrocercops  gemonitlla,  Stt. 

(Gracilaria  gemoniella,  Stt.,  Trans.  Ent.  Soc.  Lond.   i  (3rd  sers.),  297,  pi.  x,  6.) 
Maskeliya,  Ceylon,  in  March  and  April  (Pole);  N.  Coorg.  3,500   feet,  in  Octo- 
ber (Newcome).     None  of  my  specimens  show  the  anterior  prominence   of  the 
dorsal  streak  mentioned  by  Stainton,  but  otherwise  they  agree  precisely,  and   I 
am  unable  to  regard  them  as  distinct. 
Acrocercops  argyraspis,  n.  sp. 

$.     8  mm.     Head  white.      Palpi   white,     lined    with    blackish.      Antennae 
whitish-grey.  Thorax  shining  white,  sides  ochreous-bronzc.  (Abdomen  broken.) 
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Legs  white,  banded  with  dark  fuscous.  Forewings  very  narrowly  elongate- 
lanceolate;  ochreous-bronze  ;  a  moderate  silvery-white  stripe  along  dorsum  from 
base  to  tornus,  a  bright  silvery-white  apical  blotch  occupying  more  than  \  of 
wing,  narrowed  towards  costa,  anterior  edge  rounded  and  edged  with  dark  fus- 
eous  suffusion,  enclosing  a  subtransverse  black  apical  mark  :  cilia  white,  at  apex 
with  a  blackish  median  line,  towards  tornus  grey.  Hindwings  dark  grey  : 
cilia  grey. 

Khasi  Hills,  in  March  :  two  specimens. 

Acrocercops  galeopa.  n.  sp. 

9.  10 — 11  mm.  Head  ochreous-whitish.  Palpi  whitish,  apex  of  second 
joint  sometimes  with  a  grey  dot.  Antenna?  whitish,  faintly  dotted  with  grey. 
Thorax  whitish,  sides  pale  ochreous.  Abdomen  pale  greyish-ochreous,  beneath 
ochreous-whitish.  Legs  whitish,  indistinctly  banded  with  grey.  Forewings 
very  narrowly  elongate,  moderately  pointed,  apex  slenderly  produced,  acute  : 
ochreous-whitish,  towards  base  more  ochreous-tinged;  a  moderate  undefined 
pale  ochreous  spot  on  costa  before  middle,  and  another  on  dorsum  beyond 
middle,  almost  connected  into  an  oblique  fascia  ;  apical  third  of  wing  almost 
wholly  occupied  by  an  ochreous-brown  patch  composed  of  several  confluent 
spots,  sometimes  with  an  undefined  transverse  bar  of  dark  fuscous  irroration  at 
:,  :  cilia  whitish-ochreous.     Hindwings  grey;  cilia  pale  greyish-ochreous. 

Khasi  Hills,  from  July  to  September  ;  three  specimens. 

Acrocercops  oclironephela,  n.  sp. 

ft.  9 — 10  mm.  Head  shining  whitish-ochreous,  face  more  whitish.  Palpi 
whitish.  Antennaa  whitish,  spotted  with  grey.  Thorax  ochreous.  Abdomen 
grey,  beneath  whitish.  Legs  white,  banded  with  dark  fuscous.  Forewings  very 
narrowly  elongate-lanceolate  ;  yellow-ochreous,  deeper  and  sometimes  brownish - 
tinged  posteriorly  ;  two  slender  cloudy  undefiaed  whitish-ochreous  transverse 
fascira  at  about  §  and  |  :  cilia  pale  ochreous,  above  apex  ochreous-whitish  Hind- 
wings rather  dark  grey  ;  cilia  grey. 

Khasi  Hills,  in  December  and  March  :  three  specimens. 

Acrocercops  sauropis,  n.  sp. 

ft.  9  mm.  Head  ochreous-whitish.  Palpi  white,  terminal  joint  sometimes 
spotted  with  grey.  Antennas  greyish.  Thorax  light  greyish-bronze.  Abdomen 
greyish,  beneath  white  with  lateral  series  of  oblique  fuscous  stripes.  Legs 
white,  spotted  with  grey  and  blackish.  Forewings  very  narrowly  elongate, 
gradually  narrowed,  apex  rounded-pointed  ;  light  red-brownish,  somewhat 
mixed  with  shining  grey,  a  fine  oblique  white  stria  from  |  of  costa  to  tornus. 
edged  posteriorly  in  middle  by  several  black  scales  ;  a  white  dot  on  costa  near 
apex,  partially  blackish  edged;  a  small  round  black  apical. spot  :  cilia  grey,  round 
apex  brownish,  beneath  apex  with  a  blackish  hook,  above  apex  with  a  white 
spot.     Hindwings  dark  grey:  cilia  grey. 

Khasi  Hills,  in  October  ;  two  specimens. 

Acrocercops  lelearcha.  n.  sp. 

ft   9.    11-14  mm.     Head  shining  ochreous-white.     Palpi  white,  second   join" 
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with  blackish-grey  apical  band,  terminal  joint  with  anterior  edge  blackish  towards 
apex.  Antennae  dark  grey.  Thorax  ochreous- white,  sides  dark  bronzy-fuscous. 
Abdomen  rather  dark  grey,  beneath  obliquely  banded  with  white.  Legs  dark 
grey,  ringed  with  white.  Forewings  very  narrowly  elongate,  short-pointed,  apex 
obtuse  ;  dark  bronzy-fuscous  ;  a  yellow- whitish  streak  along  dorsum  from  base 
to  tornus,  upper  edge  twice  sinuate  upwards,  and  enlarged  into  a  round  spot  at 
apex  ;  an  elongate-oval  whitish  spot  beneath  costa  at  §  ;  from  six  to  eight  fine 
oblique  white  strigulte  from  posterior  half  of  costa,  variable  in  number  and 
length,  last  transverse  and  cutting  off  a  small  black  apical  spot  ;  two  white  dots 
on  termen,  lower  larger  :  cilia  grey,  round  apex  dark  fuscous,  white  at  base 
above  apex  and  on  a  bar  beneath  apex.    Hindwings  rather  dark  grey;  cilia  grey. 

Maskeliya,  Ceylon,  in  January,  June,  and  October  (Pole)  ;  three  specimens. 

Acrocercops  mantica,  n.  sp. 

£.  10  mm.  Head  yellow -whitish,  sides  of  crown  yellowish,  face  white  with 
a  blackish  median  bar.  Palpi  white,  second  joint  dark  grey  except  towards  base, 
with  tuft  of  projecting  scales  beneath.  Antennae  white,  pale  greyish  above. 
Thorax  white,  with  yellow-ochreous  spot  on  shoulders  and  small  black  pos- 
terior spot.  (Abdomen  broken.)  Legs  white,  banded  with  ochreous-yellowish 
and  ringed  with  dark  grey.  Forewings  very  narrowly  enlongate-lanceolate, 
acute  ;  bright  deep  ochreous-yellow;  costal  edge  blackish;  base  of  dorsum  white  ; 
three  white  discal  blotches,  first  moderate,  subtriangular,  blackish-edged,  before 
\,  second  elongate,  extending  from  \  to  f ,  sometimes  connected  with  first,  third 
very  elongate,  extending  from  just  beyond  second  to  costa  near  apex  ;  a  slender 
inwardly  oblique  blackish  streak  from  middle  of  costa  to  junction  of  first  two 
blotches,  preceded  by  a  white  costal  dot  ;  a  fine  white  very  oblique  stngula 
from  |  of  costa  running  into  third  blotch  near  apex,  space  between  this  and 
third  blotch  black,  extended  as  a  blackish  streak  between  second  and  third 
blotches  ;  a  short  white  strigula  along  costa  running  into  apex  of  third  blotch, 
space  between  this  and  preceding  strigula  black  ;  a  white  apical  mark  :  cilia 
whitish-ochreous,  towards  tornus  greyish,  basal  third  yellow-ochreous,  at  apex 
with  two  blackish  hooks.     Hindwings  and  cilia  grey. 

Khasi  Hills,  in  November  ;    two  specimens. 

Acrocercops  cornicina,  n.  sp. 

$.  9  mm.  Head  shining  whitish-ochreous,  face  beneath  a  dark  grey  bar 
whitish.  Palpi  white,  second  joint  blackish  towards  apex,  beneath  with  a  short 
tuft  of  projecting  scales.  Antennae  greyish,  beneath  white.  Thorax  pale  ochre- 
ous. Abdomen  dark  grey,  beneath  whitish  becoming  ochreous-tinged  poste- 
riorly, with  laterial  series  of  oblique  dark  grey  stripes  meeting  beneath.  Legs 
yellow-whitish,  ringed  with  blackish.  Forewings  very  narrowly  elongate, 
parallel-sided,  moderately  pointed  ;  bronzy-ochreous  ;  marking  silvery  white, 
strongly  edged  with  black  ;  a  rather  broad  fascia,  followed  by  a  second  more 
oblique  fascia  united  with  it  dorsally  ;  a  moderate  inwardly  oblique  fascia 
from  middle  of  costa,  not  reaching  dorsum,  posteriorly  produced  along  costa 
as  a  short   fine  twice  interrupted  line  ;  a  rather  broad  very  oblique  fascia  from 
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dorsum  before  tornus  to  about  ±  of  costa,  bifurcate  on  costal  half,  furcation 
filled  with  black  ;  white  apical  and  prseapical  costal  dots  :  cilia  whitish,  basal 
third  yellow-ochreous,  above  apex  ochreous-whitish,  with  a  black  apical 
hook,  towards  tornus  greyish.     Hindwings  and  cilia  grey. 

Khasi  Hills,  in  March  ;   one  specimen. 

Ac/ocercops  macroplaca,  n.  sp. 

£.  11  mm.  Head  metallic-shining  whitish-ochreous,  face  more  whitish, 
lower  part  mixed  with  grey.  Palpi  white,  second  joint  black  except  towards 
base,  beneath  with  tuft  of  long  projecting  mixed  black  and  whitish  scales. 
Antennae  whitish,  dotted  with  grey.  Thorax  ochreous-whitish,  mixed  with 
dark  fuscous.  (Abdomen  broken.)  Legs  whitish,  banded  with  yellowish  and 
ringed  with  blackish.  Forewings  very  narrowly  elongate,  gradually  pointed, 
acute  ;  brownish,  towards  costa  anteriorly  suffused  with  rather  dark  fuscous, 
elsewhere  towards  costa  yellowish-tinged  ;  costal  edge  dark  fuscous  ;  an 
irregular  narrow  ochreous-white  blackish -edged  inwardly  oblique  fascia  at 
I,  narrowest  towards  costa  ;  an  elongate  white  black-edged  spot  along  costa 
before  middle,  and  a  smaller  similar  one  beyond  middle  ;  an  elongate  ochre- 
ous-whitish black-edged  spot  on  fold  at  §  ;  an  irregular  elongate  ochreous- 
whitish,  black-edged  mark  in  middle  of  disc,  connected  with  anterior  extremity 
of  first  costal  spot  ;  a  rather  thick  whifcish-ochreous  black-edged  streak  rising 
from  dorsum  before  tornus,  then  bent  and  continued  to  apex,  becoming  white 
posteriorly  ;  a  fine  whitish  line  running  from  second  costal  spot  beneath  costa 
into  this  streak  near  apex  :  cilia  greyish,  round  apex  ochreous-whitish,  to- 
wards base  ochreous-yellowish,  beneath  apex  with  two  blackish  hooks.  Hind- 
wings  and  cilia  grey, 

Khasi  Hills,  in  November  ;   one  specimen. 

Acrocercops  melanoplecta,  n.  sp. 

$9-  9  — 10  mm.  Head  yellow-whitish.  Palpi  white,  second  joint  with 
upper  edge  blackish,  and  beneath  with  rather  long  projecting  scales  towards 
apex  mixed  with  blackish.  Antennae  whitish  spotted  with  grey.  Thorax  pale 
whitish-yellowish.  Abdomen  whitish-ochreous  tinged  with  grey,  beneath  white 
with  lateral  series  of  oblique  grey  lines.  Legs  white,  banded  with  pale  ochre- 
ous  and  indistinctly  ringed  with  blackish,  apex  of  anterior  and  middle  tibiae 
banded  with  black.  Forewings  very  narrowly  elongate-lanceolate,  apex  loner- 
pointed,  acute  ;  yellowish-white,  with  scattered  yellow-ochreous  scales  and 
transverse  strigulae  ;  an  elongate  black  spot  along  costa  about  |  ;  a  very 
oblique  triangular  yellow-ochreous  spot  from  costa  about  §,  sometimes  marked 
with  a  black  dot  ;  an  elongate  yellow-ochreous  spot  along  apical  portion  of 
costa,  marked  anteriorly  with  a  black  dot :  cilia  yellow-whitish,  at  apex  with 
two  or  three   dark  grey  hooks.     Hindwings  and  cilia  grey   or   pale  grey. 

Khasi  Hills,  in  October  and  March  ;   seven  specimens. 

Acrocerco/>s  plocaniis,  n.  sp. 

£.     10  mm.     Head  ochreous-whitish,  face     white.      Palpi     dark    fuscous 
second  joint  white  at  base  and  apex,  with   tuft   of   projecting   scales   beneath 
15 
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terminal  joint  white  with  two  dark  fuscous  bands.  Antenna?  dark  fuscous, 
slenderly  ringed  with  whitish.  Thorax  bronzy-ochreous,  sprinkled  with  dark 
fuscous.  (Abdomen  broken.)  Legs  blackish,  banded  with  white.  Forewings 
very  narrowly  elongate,  moderately  pointed,  acute  ;  whitish-ochreous  mostly 
suffused  with  ochreous-brownish  ;  an  undefined  streak  of  black  suffusion  along 
costa  ;  four  narrow  white  transverse  streaks  edged  with  dark  fuscous,  first  and 
second  at  <t  and  %,  slightly  curved,  direct,  third  median,  obliquely  curved, 
fourth  at  |,  similar  ;  beyond  third  is  an  outwardly  oblique  white  dark-edged 
strigula  from  costa,  and  an  oblique  white  mark  below  middle  ;  on  anterior  half 
of  wing  are  two  or  three  dark  fuscous  striae  parallel  with  and  intermediate 
between  the  white  streaks  ;  a  curved  transverse  silvery  metallic  dark-edged 
line  before  appex  :  cilia  whitish,  with  blackish  subbasal  and  median  lines  round 
apex,  beneath  tornus  greyish.     Hindwings  dark  grey  ;    cilia  grey. 

Maskeliya,  Ceylon,  in  April  (Pole)  ;  one  specimen. 

Acrocercops  convoluta,  n.  sp. 

<£$.  9 — 10  mm.  Head  whitish-ochreous  mixed  with  grey,  face  white. 
Palpi  ochreous-fuscous,  second  joint  white  at  apex,  with  tuft  of  loose  project- 
ing scales  beneath,  terminal  joint  white  with  two  dark  fuscous  rings.  Antenna; 
ochreous-whitish  suffusedly  ringed  with  dark  fuscous.  Thorax  ochreous- 
whitish  irrorated  with  ochreous  and  dark  fuscous.  Abdomen  grey,  beneath 
white,  with  lateral  series  of  oblique  dark  fuscous  streaks.  Legs  dark  ochreous- 
fuscous  ringed  with  white,  bristles  of  posterior  tibia?  very  short.  Forewings 
very  narrowly  elongate,  parallel-sided,  short-pointed,  apex  obtuse  ;  whitish- 
ochreous,  with  numerous  strong  dark  fuscous  transverse  stria?,  angulated  above 
middle,  at  first  slightly,  more  acutely  posteriorly  ;  the  coalescence  of  these 
tends  to  form  a  dark  fuscous  fascia  before  middle,  and  two  pairs  of  oblique 
dark  fuscous  costal  and  dorsal  spots  posteriorly  ;  alternating  with  these  are 
oblique  white  costal  and  dorsal  strigula?,  variable  and  irregular,  sometimes  meet- 
ing, last  dorsal  long  and  curved  ;  a  curved  oblique  silvery  transverse  stria 
towards  apex,  beyond  which  is  a  white  dot  on  costa  :  apex  longitudinally 
brownish-ochreous,  suffused  with  dark  fuscous  anteriorly  ;  cilia  grey,  round 
apex  grey- whitish  with  a  black  subbasal  line  and  dark  grey  median  line, 
Hindwings  dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  Jauuary,  February,  May,  September,  and  October 
(Pole)  ;  eight  specimens. 

Acrocercops  xtrophala,  n.  sp. 

$.  10 — 11mm.  Head  whitish,  crown  mixed  with  light  grey.  Palpi  fuscous 
mixed  with  blackish,  second  joint  with  tuft  of  loose  projecting  scales  beneath, 
terminal  joint  Avhite,  anterior  edge  black  except  towards  base.  Antenna?  dark 
grey.  Thorax  whitish  mixed  with  dark  fuscous.  Abdomen  grey-whitish, 
beneath  white  with  lateral  series  of  oblique  dark  fuscous  streaks.  Legs  dark  grey 
ringed  with  whitish.  Forewings  very  narrowly  elongate,  parallel  sided,  short- 
pointed,  apex  obtuse  ;  dark  fuscous  sprinkled  with  whitish,  with  four  pairs  or 
triplets  of  white  transverse  lines  separated  by  black   lines,  first    to  somewhat 
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sinuate-angulated,  third  more  angulated,  fourth  anteapical, evenly  curved;  apical 
spot  dark  fuscous,  costal  and  terminal  edges  finely  white  :  cilia  light  fuscous, 
round  apex  whitish -suffused  with  dark  fuscous  subbasal  shade  and  median  line, 
beneath  apex  with  black  basal  line.     Hindwings  grey  ;  cilia  light  fuscous. 

Maskeliya,  Ceylon,  in  February  (Pole) ;  Khasi  Hills,  in  October ;  three 
specimens.  Much  like  convoluta,  but  distinguished  by  different  marking  of 
terminal  joint  of  palpi,  and  evenly  curved  anteapical  white  (not  silvery)  double 
lines. 

Acrocercops patricia,  n.  sp. 

£$.  13  mm.  Head  ochreous-whitish.  Palpi  bronzy  mixed  with  dark 
fuscous,  second  joint  with  apex  white,  beneath  with  tuft  of  long  projecting  scales, 
terminal  joint  white  with  two  oblique  dark  fuscous  rings.  Antennae  whitish 
suffusedly  spotted  with  grey.  Thorax  whitish  mixed  with  grey  and  dark 
fuscous.  Abdomen  grey,  beneath  white  with  lateral  series  of  oblique  dark 
fuscous  stripes.  Legs  blackish,  ringed  with  white.  Forewings  very  narrowly 
elongate,  parallel-sided,  short-pointed,  apex  obtuse  ;  ochreous-bronze,  mixed  with 
dark  grey,  especially  towards  margins  ;  dorsal  half  suffused  with  whitish  from 
base  to  ^  ;  some  undefined  whitish  sti'iae  from  costa  about  l  ;  three  oblique 
black  spots  on  posterior  half  of  costa,  separated  by  two  angulated  transverse 
fasciae  of  three  white  striae  each,  separated  by  dark  fuscous  lines,  some  of  which 
are  black  on  costa  ;  beyond  last  black  spot  an  angulated  pair  of  white  trans- 
verse striae  separated  by  a  violet  blackish  line  ;  apical  area  dark  bronzy,  with  a 
small  conspicuous  white  triangular  spot  on  costa  before  apex:  cilia  grey,  mixed 
with  whitish,  round  apex  with  blackish  subbasal  shade  and  median  line.  Hind- 
wings  blackish  grey  ;  cilia  grey. 

Khasi  Hills,  in  October  ;  two  specimens.  Separable  from  the  two  preceding 
by  the  white  costal  anteapical  spot. 

Acrocercops  orientalis,  Stt. 

Coriscium  orientale,  Stt.,  Trans.  Ent.  Soc.  Lond.  iii  (n.  ser.)  301. 

Khasi  Hills,  in  March.     Recognisable  by  the  two  violet  posterior  striae. 

Acrocercops  ustulatella,  Stt. 

(Gracilaria  ustulatella,  Stt.,  Trans.  Ent.  Soc.  Lond.,  v.  (n.  ser.),  121  ;  Ccwopo- 
morpha  isochorda,  Meyr.,  Journ.  Bomb.  N.  H.  Soc.,  XVII,  746.) 

I  have  identified  this  from  the  type. 

Cyphosticha  acrolitha,  n.  sp. 

9.  9  mm.  Head,  thorax,  and  abdomen  white,  Palpi  white,  with  subapical 
ring  on  second  joint,  and  two  rings  on  terminal  joint  of  dark  fuscous  irroration. 
Antennae  white,  faintly  ringed  with  pale  fuscous.  Legs  white,  banded  with  pale 
ochreous,  first  joint  of  anterior  and  middle  tarsi  with  black  apical  band,  middle 
tibiae  dilated  with  long  spatulate  scales.  Forewings  very  narrowly  elongate- 
lanceolate  ;  white  ;  five  moderate  slightly  oblique  pale  ochreous-yellowish 
fasciae,  sometimes  fuscous-sprinkled,  first  basal,  indistinct,  third  before  middle, 
broadest  ;  between  the  fasciae  are  two  or  three  yellowish  strigulae  ;  a  blacli  trans- 
verse spot  in  disc  at  f ,  and  another  from  costa  close  beyond  it  ;  some  fine  black- 
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ish  irroration  beyond  these  :  cilia  pale  ochreous,  towards  tornus  greyish-tinged, 
outer  half  paler  and  sprinkled  with  fuscous  irroration.  Hindwings  rather  dark 
grey  ;  cilia  pale  grey. 

Maskeliya,  Ceylon,  in  March,  June,  and  September  (Pole)  ;  three  specimens. 

Macaroatola  leucochorda  ,  n.  sp. 

9.  9  mm.  Head  white.  Palpi  white, second  joint  smooth-scaled,  with  upper 
edge  dark  grey,  terminal  joint  longer  than  second,  with  anterior  edge  blackish. 
Antennae  dark  fuscous,  beneath  white.  Thorax  dark  bronzy  grey,  posterior 
extremity  white.  Abdomen  grey,  beneath  ochreous-whitish.  Legs  white, 
banded  with  grey  and  blackish.  Forewings  very  narrowly  elongate  parallel- 
sided,  moderately  pointed  ;  dark  bronzy-grey  ;  an  evenly  broad  snow-white 
streak  along  dorsum  from  base  almost  to  apex,  its  upper  edge  narrowly  incised 
about  middle  of  termen,  its  extremity  dilated  into  a  triangular  projection,  edged 
above  by  a  short  black  anteriorly  white  margined  costal  mark  close  before  apex 
of  wing  ;  three  fine  longitudinal  white  lines  from  about  |  to  opposite  incision 
of  dorsal  streak,  uppermost  costal,  second  curved  up  to  costa  anteriorly, 
lowest  obsolescent  anteriorly  :  cilia  grey,  white  at  base  round  apex  and  on  a 
small  spot  below  apex,  at  apex  with  a  blackish  hook.  Hindwings  rather  dark 
grey  ;  cilia  grey. 

N.  Coorg,  3,500  feet,  in  June  (Newcome)  ;  one  specimen. 

Macarostola  capnias,  n.  sp. 

<£V>  6  mm.  Head  and  thorax  shining  grey.  Palpi  whitish,  second  joint 
with  black  apical  band,  terminal  joint  shorter  than  second,  blackish  with 
white  snpramedian  band.  Antennae  dark  grey.  Abdomen  rather  dark  grey, 
beneath  whitish.  Legs  whitish,  lined  and  banded  with  blackish.  Forewings 
narrowly  elongate-lanceolate,  acute  ;  rather  dark  ashy-grey,  with  a  slight 
purplish  tinge  ;  apical  area  suffused  with  ochreous  ;  a  fine  oblique  transverse 
whitish  line  at  §  ;  two  pairs  of  whitish  strigulae  on  costa  towards  apex,  last 
margining  a  small  round  black  apical  spot  :  cilia  grey,  beneath  apex  with 
a  patch  of  ochreous  suffusion,  round  apex  with  two  blackish  lines.  Hindwings 
rather  dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  March  (Pole)  ;  two  specimens. 

Macarodula  perithelia,  Meyr. 

(Gracilaria  perisphena,  Meyr.,  Journ.  Bomb.  N.  H.  Soc,  XVI,  613.) 

I  have  this  also  from  Diyatalawa,  Ceylon,  and  the  Nilgiii  Hills,  in  May 
and  August. 

Macarodola  paradisia,  n.  sp. 

£.  11  mm.  Head  ochreous-whitish,  back  of  crown  and  sides  of  face 
crimson-pink.  Palpi  smooth-scaled,  crimson-pink,  terminal  joint  longer  than 
second,  whitish.  Antennae  whilish-ochreous.  Thorax  whitish,  anteriorly  crim- 
son-pink. Abdomen  light  grey,  beneath  white  with  lateral  series  of  oblique 
grey  lines  edged  posteriorly  with  ochreous-yellowish.  Legs  white,  partially 
suffused  with  yellowish,  and  ringed  with  blackish-grey.  Forewings  very 
narrowly  elongate,  parallel-sided,  short  pointed,  apex   obtuse  ;   light   crimson; 
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base  narrowly  pale  yellowish  ;  a  moderate  subquadrate  yellow  spot  on  dorsum 
towards  base  ;  two  elongate  yellow  spots  on  dorsum  before  and  beyond  middle 
of  wing,  touching  above  so  as  to  enclose  a  small  crimson  spot  on  dorsum  ;  a 
pale  yellowish  streak  from  costa  at  \,  at  first  transverse,  angulated  in  disc  and 
continued  longitudinally  to  \  ;  an  oblique  pale  yellowish  streak  from  costa 
before  middle,  reaching  nearly  half  across  wing  ;  a  longitudinal  pale  yellowish 
mark  in  disc  at  §;  an  elongate  yellow  spot  along  termen  beyond  tornus  ;  a 
transverse  black  mark  near  apex,  edged  anteriorly  towards  costa  with  yellow 
suffusion  :  cilia  grey,  round  apex  yellowish,  base  on  upper  part  of  termen 
crimson.     Hindwings  rather  dark  grey  ;  cilia  grey. 

Maskeliya,  Ceylon,  in  October  (Pole)  ;  one  specimen. 

Macarostola  hieranth^s,  Meyr. 

(Corisciwn  hieranthes,  Meyr.,  Journ.  Bomb.  N.  H.  Soc,  XVII,  745.) 

In  this  species  the  second  joint  of  palpi  is  shortly  tufted  beneath,  as  is  implied 
by  the  reference  fco  the  genus  eoriscium,  which  I  have  now  suppressed. 

Macarostola    thriambica,  Meyr. 

{Gracilaria  thriambica,  Meyr.,  Journ.  Bomb,  N.  H.  Soc.,  XVII,  745.) 

Second  joint  of  palpi  smooth-scaled. 

Macarostola  coccinea,  Wals. 

(Gracilaria  coccinea,  Wals.,  Swinh.  Cat.  Het.,  ii,  576.) 

I  do  not  possess  this,  but  it  is  probably  referable  here. 

Macarostola  callischema,  n.  sp. 

£.  9  mm.  Head  yellow-whitish,  sides  of  face  crimson.  Palpi  smooth- 
scaled,  crimson,  terminal  joint  longer  than  second,  whitish.  Antennas  ochreous- 
whitish.  Thorax  crimson,  posteriorly  pale  yellowish.  Abdomen  pale  grey, 
towards  apex  yellow-whitish,  beneath  white,  with  lateral  series  of  oblique  grey 
lines  edged  posteriorly  with  whitish-yellowish.  Legs  whitish  ringed  with  black- 
ish grey,  anterior  femora  crimson-tinged.  Forewings  very  narrowly  elongate, 
parallel  sided,  short-pointed  ;  crimson-red  ;  markings  pale  whitish-yellowish, 
becoming  yellow  towards  dorsum  ;  three  rather  oblique  rounded-triangular 
dorsal  spots  reaching  more  than  half  across  wing,  apex  of  third  produced  poste- 
riorly as  a  longitudinal  streak  in  disc  ;  between  first  and  second  is  a  subdorsal 
dot  ;  an  elongate  anteriorly  dilated  spot  beneath  costa  before  middle 
and  a  sinuate  streak  beneath  central  portion  of  costa,  anteriorly  resting 
on  costa  and  almost  meeting  preceding  spot  ;  minute  costal  dots  at  i,  ?,  and 
beyond  §  ;  a  narrow  oblique  anteapical  fascia,  rather  dilated  towards 
termen  :  cilia  grey,  round  apex  yellowish  with  base  crimson.  Hindwings  rather 
dark  grey  ;  cilia  grey. 

Khasi  Hills,  in  September  ;  one  specimen. 
Macarostola  tegulata,  n.  sp. 

$.  10  mm.  Head  whitish,  sides  of  face  crimson-pink,  crown  partially  yellow- 
suffused,  collar  crimson-pink.  Palpi  smooth-scaled,  crimson-pink,  terminal 
joint  and  apex  of  second  white,  terminal  longer  than  second.  Antennas  och- 
reous-whitish.     Thorax    crimson,     posteriorly    yellow    with  a    crimson    spot. 
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Abdomen  dark  grey,  beneath  whitish  with  lateral  series  of  oblique  dark  grey 
lines.  Legs  white,  tarsi  spotted  with  blackish,  anterior  and  middle  fe- 
mora crimson,  anterior  and  middle  tibias  banded  with  crimson.  Forewings 
very  narrowly  elongate,  parallel-sided,  rather  short-pointed, apex  round-pointed  ; 
crimson,  small  yellow  spots  on  costa  and  dorsum  near  base,  and  two  others 
longitudinally  placed  beneath  costa  ;  three  broad-triangular  yellow  dorsal  spots, 
hardly  reaching  half  across  wing  ;  strong  oblique  yellow  streaks  from  costa  at  | 
and  I ,  second  reaching  more  than  half  across  wing,  between  these  a  small 
yellow  subcostal  spot  ;  beyond  the  second  are  five  similar  approximated 
yellow  or  yellow-whitish  streaks  diminishing  in  length  posteriorly,  last  extre- 
mely short,  separated  by  a  few  black  scales  ;  apical  area  suffused  with 
brownish-ochreous,  on  termen  greyish-tinged  ;  a  minute  black  apical  dot  : 
cilia  crimson,  towards  tornus  grey,  round  apex  marked  with  yellowish,  and 
with  a  black  median  spot  opposite  apex.  Hindwings  rather  dark  grey  ;  cilia 
grey. 

Khasi  Hills,  in  July  ;  one  specimen. 

Gracilaria  octopunetata,  Turn. 

{Gracilaria  octopunetata.  Turn.,  Trans.  Roy.  Soc.  S.  Austr.  1894,  123.) 

Pusa,  Bengal  (Lefroy)  ;  Khasi  Hills  ;  N.  Coorg,  3,500  feet  (Newcome)  ,  in 
August  and  September.     Also  occurs  in  Australia. 

Gracilaria  parasticta,  n.  sp. 

$.  15  mm.  Head  ochreous-whitish,  face  pale-ochreous  mixed  with  brown- 
ish. Palpi  pale  ochreous  mostly  suffused  with  fuscous.  Antennas  greyish - 
ochreous  suffusedly  ringed  with  dark  fuscous.  Thorax  brown,  with  a  broad 
whitish  dorsal  stripe.  (Abdomen  broken.)  Anterior  and  middle  femora  and 
tibias  suffused  with  dark  fuscous,  tarsi  whitish,  posterior  legs  pale  ochreous 
sprinkled  with  dark  fuscous.  Forewings  very  narrowly  elongate,  rather  long- 
pointed,  acute  ;  rather  deep  ochreous-brown,  with  some  fine  scattered  dark 
fuscous  scales  ;  a  narrow  ill-defined  pale  ochreous  streak  along  dorsum  from  base 
to  tornus;  plical  and  first  discal  stigmata  large,  dark  fuscous,  plical  rather  oblique- 
ly before  first  discal :  cilia  brown,  on  upper  portion  of  termen  with  outer  half 
paler  and  irrorated  with  blackish,  towards  tornus  grey.  Hindwings  rather 
dark  grey  ,  cilia  grey. 

Khasi  Hills,  in  February  ;  one  specimen. 

Gracilaria  ar galea,  n.  sp. 

ft.  9 — 10  mm.  Head  and  thorax  grey,  face  paler  or  whitish.  Palpi  whitish, 
second  joint  sprinkled  with  blackish-grey  towards  apex,  terminal  joint  with  base 
and  a  subapical  band  blackish.  Antennas  grey,  obscurely  pale-ringed.  Abdo- 
men grey,  beneath  whitish.  Anterior  and  middle  femora  and  tibias  blackish, 
tarsi  white,  posterior  tibias  greyish,  tarsi  white  ringed  with  black.  Forewings 
very  narrowly  elongate,  moderately  pointed,  apex  round  pointed  ;  dark  purple- 
fuscous  irregularly  irrorated  throughout  with  whitish,  most  distinctly  spotted 
on  middle  of  costa  :  cilia  grey,  round  apex  with  several  dark-fuscous  lines. 
Hindwings  rather  dark  grey  ;  cilia  grey. 
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Maskeliya,  Ceylon,  in  January  (Pole)  ;  Khaai  Hills,  in  August  ;  two  specimens. 

Gracilaria  syrphetias,  Meyr. 

(Gracilaria  syrphetias,  Meyr.  Journ,  Bombay  N.  H.  Soc.  XVII.  984.) 

Also  from  Dodanduwa  and  Nuwara  Eliya,  Ceylon,  in  April  and  September 
(Fletcher)  ;  some  specimens  reaching  17  mm.  in  expanse. 

Gracilaria  prismatica,  Meyr. 

(Gracilaria prismatica,  Meyr.,  Journ.  Bombay  N.  H.  Soc.  XVII,  983.) 

Also  taken  in  January. 

Gracilaria   chalcanthes,  Meyr. 

(Gracilaria  chalcanthes,  Meyr.,  Trans.  Ent.  Soc,  Lond.,  1894,  25.) 

Hiterto  only  from  Burma. 

Gracilaria  isochrysa,  n.  sp. 

9  •  14  mm.  Head  shining  coppery-bronze,  face  silvery-white.  Palpi  whitish, 
second  joint  with  a  few  blackish  scales,  apex  of  terminal  joint  blackish.  Anten- 
nae whitish,  ringed  with  grey.  Thorax  shining  coppery-bronze.  Abdomen 
dark  grey,  beneath  yellow- whitish.  Legs  whitish  (anterior  pair  broken), 
middle  femora  and  tibiae  reddish-coppery,  redder  beneath,  posterior  tibiae  in- 
fuscated  above.  Forewings  very  narrowly  elongate,  gradually  narrowed  pos- 
teriorly, pointed,  apex  acute  ;  coppery-reddish,  with  dark  fuscous  strigulae 
suffused  with  deep  shining  blue  ;  a  broad  bright  brassy-yellow  costal  streak 
from  near  base  to  apex,  covering  rather  more  than  half  the  wing  :  cilia  grey, 
beneath  apex  reddish  towards  base,  on  costa  pale  yellow.  Hindwings  and  cilia 
rather  dark  grey. 

Khasi  Hills,  in  June  ;  one  specimen. 

Gracilaria  zachrysa,  Meyr. 

(Gracilaria  zachrysa,  Meyr.,  Journ.  Bombay  N.  H.  Soc  XVII.  983.) 

Also  in  November. 

Gracilaria  euryptera,  n.  sp. 

$.  15  mm.  Head  violet-fuscous,  face  and  forehead  pale  yellowish.  Palpi 
moderate,  light  yellowish.  Antennae  dark  grey,  ringed  with  whitish.  Thorax 
dark  violet-fuscous.  Abdomen  dark  grey,  beneath  light  yellow.  Legs  pale 
yellowish,  anterior  and  middle  femora  and  tibiae  and  apical  half  of  posterior 
femora  dark  violet-fuscous,  posterior  tibiae  suffused  with  violet  fuscous.  Fore- 
wings  elongate,  narrow,  moderately  pointed  ;  deep  fuscous-purple  ;  a  broad 
triangular  yellow  patch  extending  over  central  third  of  costa,  its  apex 
reaching  dorsum  :  cilia  fuscous,  round  apex  irrorated  with  blackish  towards 
tips.     Hindwings  dark  grey  ;  cilia  grey. 

Pattipola,  Ceylon,  in  May  (Alston)  ;  one  specimen.  Broader-winged  than  any 
species  of  the  genus  known  to  me  ;  the  wings  are  relatively  twice  as  broad  as 
in  G.  theivora,  its  nearest  ally. 

Gracilaria  theivora,  Wals. 

(Gracilaria  theivora,  Wals.,  Ind.  Mus.  Not.  ii,  49.) 

Maskeliya  and  Madulsima,  Ceylon,  from  April  to  January,  common  (Pole, 
Green). 
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Gracilaria  megalotis,  n.  sp. 

$9-  10 — 12  mm.  Head  pale  ochreous  or  greyish-ochreous.  sometimes 
brownish-tinged  on  crown,  scales  of  forehead  somewhat  overhanging.  Palpi 
ochreous  irrorated  with  dark-fuscous.  Antennae  dark  grey,  obscurely  pale- 
ringed,  basal  joint-clothed  in  front  with  large  projecting  tuft  of  ochreous  and 
dark  fuscous  scales.  Thorax  brownish-ochreous  tinged  with  violet.  Abdo- 
men dark  fuscous,  beneath  yellow.  Anterior  and  middle  femora  and  tibiae 
violet-ochreous  irrorated  with  blackish,  tarsi  white  banded  with  yellow-ochre- 
ous,  posterior  legs  ochreous,  tibiae  tinged  with  violet-fuscous.  Foiewings  very 
narrowly  elongate,  moderately  pointed  ;  apex  round  pointed  ;  shilling  violet- 
ochreous,  more  or  less  strigulated  finely  with  fuscous  ;  a  triangular  costal  patch 
more  or  less  suffused  with  pale  yellowish  towards  costa,  its  sides  indicated 
by  series  of  small  black  raised  scale  tufts,  anterior  only  partially  extending  on 
costa  from  f  to  ^,  and  reaching  dorsum,  where  its  apex  forms  a  small  scale- 
projection  ;  two  or  three  other  small  scattered  black  scale  tufts,  and  two  or  three 
scattered  black  scales  on  dorsal  margin  in  cilia  ;  posterior  area  of  costa  more  or 
less  widely  suffused  witb  pale  yellowish  ;  a  transverse  bar  of  deep  purple 
suffusion  before  apex  :  cilia  pale  ochreous  irrorated  with  dark  fuscous,  some- 
times suffused  with  bright  fulvous  towards  base,  towards  tornus  grey.  Hind- 
wings  and  cilia  dark  grey. 

Khasi  Hills,  in  March  ;  four  specimens.  Specially  characterised  by  the  large 
basal  tuft  of  antennae. 

Gracilaria  acrothemia,  n.  sp. 

<J$.  8- — 12  mm.  Head  brownish,  face  whitish-ochreous.  Palpi  ochreous- 
whitish,  tip  sometimes  dark  fuscous.  Antennas  grey.  Thorax  brownish. 
Abdomen  dark  grey,  beneath  whitish-ochreous.  Anterior  and  middle  femora 
and  tibiae  dark  purple-fuscous  mixed  with  blackish,  tarsi  whitish,  posterior 
legs  whitish-ochreous.  Forewings  very  narrowly  elongate,  moderately  pointed, 
acute  ;  ochreous-brownish  tinged  with  violet,  paler  and  more  yellowish-tinged 
towards  costa  posteriorly  ;  about  eight  minute  black  dots  on  costa  from  about 
4  to  f  ;  a  few  black  specks  in  middle  of  disc  ;  an  undefined  patch  of  dark 
fuscous  irroration  towards  apex,  sometimes  extended  as  a  cloudy  streak  to 
middle  of  disc  :  cilia  grey,  round  apex  with  several  blackish  lines.  Hindwings 
dark  grey  ;  cilia  grey. 

Colombo,  four  specimens  bred  in  October,  from  larva?  mining  leaves  of 
Cajanus  indicus  (Green)  ;  Hakgala,  Ceylon,  two  specimens  bred  in  March  and 
April  from  larvse  on  Atylosia  Candollei,  drawing  together  terminal  leaves  to 
form  a  chamber  (Green).  The  two  food-plants  are  closely  related,  Legunanosce  ; 
the  apparent  difference  in  habits  is  curious,  but  the  two  sets  of  specimens  seem 
exactly  alike  in  characters,  except  that  the  Atylosia-feeAers  are  larger. 
Gracilaria  dogmatica ,  n.  sp. 

$9-  7 — 9  mm.  Head  and  thorax  light  ochreous-brown,  with  two  broad 
metallic-grey  longitudinal  streaks,  scales  of  crown  projecting  between  antenna;, 
face  white.     Palpi  white,  terminal  joint    thickened  with    scales  towards  apex. 
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Antennae  grey  obscurely  ringed  with  whitish.  Abdomen  grey,  with  a  dark 
shining  grey  lateral  stripe,  beneath  pale  yellow.  Legs  densely  scaled, 
ochreous- white,  anterior  and  middle  femora  and  tibiee  blackish,  posterior  tibiee 
more  or  less  infuscated  above.  Forewings  very  narrowly  elongate,  moderately 
pointed,  acute  ;  light  ochreous-brown,  suffused  with  yellow-ochreons  on 
margins  posteriorly  ;  three  small  groups  of  blackish  scales  on  dorsum  ;  a  broad 
whitish-yellowish  triangular  patch  extending  over  central  third  of  costa,  and 
reaching  §  across  wing,  edged  with  a  few  blackish  scales  ;  some  undefined  dark- 
fuscous  suffusion  towards  apex:  cilia  grey,  round  apex  with  basal  third  yellow- 
ochreous,  rest  with  several  rows  of  black  points.  Hindwings  dark  grey  ;  cilia 
grey. 

Trincomali,  Puttalam,  Ambulangoda,  Galle,  Hambantota,  Peradeniya,  and 
Diyatalawa,  Ceylon,  from  September  to  November,  February  to  April,  and  in 
June  (Pole,  Fletcher,  Green)  ;  eight  specimens. 

Gracilaria  oxydelta,  n.  sp. 

$.  8  mm.  Head,  thorax,  and  abdomen  rather  dark  violet-fuscous,  face  pale 
yellowish.  Palpi  ochreous-whitish,  irregularly  irrorated  with  blackish,  terminal 
joint  thickened  with  scales  shortly  projecting  beneath  towards  apex.  Antenna; 
dark  fuscous  ringed  with  whitish.  Anterior  and  middle  legs  dark  violet- 
fuscous,  tarsi  white  except  at  tips,  posterior  legs  ochreous-whitish  irrorated  with 
dark  fuscous.  Forewings  very  narrowly  elongate,  short-pointed,  dorsum  with 
four  rather  broad  scale-projections  ;  violet-fuscous  irrorated  with  dark  fus- 
cous ;  a  clear  pale  yellow  narrow  or  moderately  broad  triangular  patch,  resting 
on  costa  before  middle,  nearly  reaching  dorsum,  edged  with  a  few  black  scales, 
its  costal  margin  marked  with  two  minute  black  dots  ;  some  undefined  spots  of 
ochreous-brownish  suffusion  towards  apex:  cilia  fuscous,  round  apex  brownish 
with  several  rows  of  black  points.     Hindwings  rather  dark  grey  ;   cilia  grey. 

N.  Coorg,  3,500  feet,  in  May  (Newcome)  ;  two  specimens. 

Gracilaria  hemiconis,  Meyr. 

{Antiolopha  hemiconis,  Meyr.,  Trans.  Ent.  Soc.  Lond.,  (1894,  25.) 

I  have  suppressed  the  genus  Antiolopha,  finding  the  scaling  of  the  palpi  an 
unreliable  character  in  this  group. 

Gracilaria  metadoxa,  n.  sp. 

$Q.  10-11  mm.  Head  yellowish -white,  scales  of  crown  projecting  over 
forehead.  Palpi  yellow -whitish,  more  or  less  sprinkled  with  grey,  second  joint 
with  scales  projecting  beneath  at  apex,  terminal  joint  thickened  with  scales 
forming  a  small  subapical  projection  in  front.  Antenna?  yellow-Whitish  ringed 
with  grey.  Thorax  ochreous-whitish,  shoulders  brownish-tinged.  Abdomen 
whitish-ochreous,  more  or  less  suffused  with  grey  above.  Legs  ochreous- 
whitish,  anterior  and  middle  femora  and  tibiae  infuscated  and  spotted  with  dark 
grey,  posterior  pair  more  or  less  irrorated  with  fuscous.  Forewings  very  narrowly 
elongate,  rather  short-pointed,  apex  obtuse  ;  dorsum  with  three  strong  raised 
scale-projections  ;  light  violet-brown,  sometimes  partially  irrorated  with  darker 
brown  ;  dorsal  scale-projections  mixed  with  blackish  -.base  of  dorsum  narrowly 

it; 
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pale  yellowish  ;  a  slender  oblique  pale  yellowish  streak  from  costa  at  |, 
nearly  reaching  dorsum,  edged  anteriorly  with  yellow-brown  suffusion ;  a 
triangular  patch  extending  over  central  fifth  of  costa  outlined  first  with  a  pale 
yellowish  streak  partially  edged  externally  on  posterior  margin  with  blackish 
and  then  with  yellow-brown  suffusion,  reaching  ^  across  wing  ;  a  pale  yellow- 
ish dot  in  disc  at  £  ;  a  pale  yellowish  streak  from  i  of  costa  to  tornus,  some- 
times interrupted  into  three  small  spots;  a  small  blackish  dot  towards  apex, 
above  and  below  which  are  pale  yellowish  dots  on  margin  :  cilia  whitish- 
ochreous,  with  two  or  three  rows  of  blackish-grey  points,  beneath  tornus  grey. 
Hindwingri  and  cilia  grey. 

Khasi  Hills,  in  October  and  November  ;  ten  specimens. 

Gracilaria  auricilla,  Stt. 

{Gracilaria  auricilla,  Stt.,  Trans.  Ent.  Soc.  Lond.,  v.  (n.  ser.),  120.) 

I  have  not  obtained  this  species. 

Appendix. 

The  species  described  (very  inadequately)  by  Nietner  under  the  name  of 
Gracilaria  coffeifoliella  does  not  seem  to  belong  to  the  Gracilaria  group  at  all, 
but  I  have  not  succeeded  in  identifying  it.  The  larva  is  said  to  be  common 
as  a  leaf -miner  on  coffee  ;  perhaps   some  collector  could  search  specially  for  it. 
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Plate  VII 


Isacc  Benjamin.del .  J.  Green  Chromo . 

RHYNCHOSTYLIS     RETUSA,     Blume. 
(§rds  Life  size). 
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THE  ORCHIDS  OF  THE  BOMBAY  PRESIDENCY. 

BY 

G.  A.  Gammie,  f.l.s. 

Part  VII.     (With   Plate  VII.) 

{Continued  f ram  page  590  of  this  Volume.) 

18.     RHYNCHOSTYLIS. 

Epiphyte.  Stems  elongate,  clothed  with  the  sheaths  of  fallen  leaves 
below,  leafy  upwards.  Leaves  two-ranked,  thick,  strap-shaped, 
curved,  lobed  or  gashed  at  apex.  Flowers  showy,  in  long,  dense, 
pendulous,  cylindric  racemes ;  sepals  and  petals  broad,  spreading, 
contracted  at  base,  lip  advate  to  the  base  of  the  column,  saccate, 
mouth  of  spur  pubescent,  lateral  lobes  absent,  limb  obovate  ;  column 
short,  stout ;  pollinia  2,  sub-globose,  strap  clavate,  gland  small,  oblong. 

1.  Rhynchostylis  ketusa,  Blume.  Bijdr.  p.  286,  t.  49  ;  Fl. 
Br.  Ind.  VI,  p.  32  :  Cooke,  FL  of  Bombay,  II,  p.  698  ;  Saccolabium 
guttatum,  Lindl.   Dalz.  and  Gibs.,  p.  263. 

Strongly  attached  to  the  stems  and  branches  of  trees  by  long,  thick 
roots.  Stems  obliquely  projecting  from  their  supports,  3  to  8  or  more 
inches  long,  according  to  their  age,  as  thick  as  the  finger,  covered  below 
with  the  short  brown  sheaths  of  fallen  leaves.  Leaves  two-ranked, 
with  stem  clasping  bases,  from  6  to  18  inches  long  and  about  one  inch 
broad,  curved,  deeply  channelled,  unequal  bi-lobed  or  gashed  at  apex. 
Racemes  usually  longer  than  the  leaves;  flowers  \  tof  inch  in  diameter, 
pale-pink  with  darker  spots,  lip  purple,  spur  flattened,  thimble-shaped. 

In  the  common  variety  the  flowers  are  \  inch  in  diameter,  the  sepals 
and  petals  with  few  purple  spots  on  the  upper  half,  the  dorsal  sepal  is 
elliptic  acute,  the  lateral  broader,  obliquely  obovate  sub-obtuse,  the 
petals  are  a  little  narrow  than  but  otherwise  similar  to  the  dorsal  sepal, 
the  lip  is  purple,  reflexed  and  emarginate  at  apex  with  rounded  lobes. 

In  variety  "2,  the  leaves  are  deeply  channelled  as  in  the  above,  the 
size  and  shape  of  the  parts  of  the  flowers  are  similar,  but  the  lip  is 
white  with  purple  blotches  and  spots. 

In  variety  3,  the  leaves  are  not  so  deeply  channelled  ;  the  flowers 
are  f  inch  in  diameter  ;  the  sepals  and  petals  are  profusely  spotted  and 
streaked  with  purple ;  the  lip  is  uniformly  rose  purple,  straight, 
emarginate  at  apex  with  acute  lobes. 
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Flowers  appear  in  May  and  June  and  sometimes  continue  into  July. 

Distribution.  This  plani  is  common  throughout  the  region  of  heavy 
rainfall  from  the  Thana  District  to  North  Kanara,  ranging  south- 
wards to  Ceylon.  It  extends  from  Ihe  base  of  the  Western  Himalayas 
in  Garhwal  through  Assam  and  the  Khasia  Hills  to  Burma  and  the 
Malayan  Archipelago. 

Details  of  Plate  VII. — Rhynchostylis  retusa,  Bhime. 
Plant.  2rds  natural  size. 

a.  flower  seen  from  the  front. 

b.  flowers,  divested  of  sepals  and  petals,  showing  the  column,  lip 

and  spur. 


( To  be    continued.) 
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A  BRIEF  DESCRIPTIVE  KEY  TO  THE  FLORA  OF  THE  PUNJAB, 
NORTH-WEST  FRONTIER  PROVINCE  AND  KASHMIR. 

BY 

Lieut.-Colonel  C.  J.  Bambek, 

Indian  Medical  Service. 


PREFACE. 


This  key  is  intended  chiefly  for  the  use  of  inquirers  who  have  very 
little  knowledge  of  botany. 

The  plan,  that  has  been  followed,  is  to  classify  all  plants  according 
to  such  characteristics  as  are  obvious  to  all.  Amateur  botanists  often 
complain  of  the  difficulty  they  find  in  tracing  out  any  plant  in  an 
ordinary  Flora  ;  it  is  with  the  hope  of  helping  such  persons  that  this 
book  has  been  compiled.  It  has  been  the  intention  of  the  author  to 
use  as  few  technical  terms  as  possible. 

The  area,  dealt  with,  is  bounded  on  the  north  and  north-east  by  the 
snow  line  of  the  Himalaya,  on  the  east  and  south-east  by  the  Jumna, 
on  the  south  by  Central  India  and  Scinde,  and  the  west  and  north- 
west by  Afghanistan  and  Baluchistan.  The  North-West  Frontier 
Province  has  been  included,  because  it  was  considered  as  forming  part 
of  the  Punjab,  and  until  a  short  time  ago  the  districts  across  the  Indus 
were  part  of  the  Punjab. 

Kashmir  was  included  as  it  is  impossible  to  form  a  satisfactory 
boundary  in  that  direction,  the  greater  number  of  the  plants  found  in 
Kashmir  grow  in  other  parts  of  the  Himalaya  that  are  situated  in  the 
Punjab. 

This  little  book  is  not  intended  to  take  the  place  of  a  complete 
Flora,  but  to  be  used  as  a  guide  in  helping  to  identify  with  less  trouble 
any  plant  in  the  area.  Each  plant  is  supplied  with  a  short  descrip- 
tion consisting  of  a  few  characters  differentiating  it  from  other  plants. 

This  book  forms  an  abbreviated  Flora  of  the  area,  as  in  it  is  included 
probably  every  plant,  excepting  Grasses  and  Ferns,  that  has  been 
found  in  the  area.  A  large  proportion  of  the  plants  have  been  exa- 
mined by  the  author  while  they  were  still  fresh. 
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He  is  much  indebted  to  such  works  as  the  Flora  of  British  India, 
the  Flora  of  the  Upper  Gangetic  Plain,  the  Flora  Simlensis,  and  the 
Forest  Flora  of  the  School  Circle,  United  Provinces,  for  the  descrip- 
tions of  plants  with  many  of  which  he  is  unacquainted. 

This  is  a  suitable  opportunity  for  thanking  friends  for  the  assistance 
which  they  have  given  to  one,  who  has  but  a  superficial  knowledge 
of  the  science  of  botany. 


INTRODUCTION. 


The  method  of  classification  that  has  been  adopted  in  this  work 
is  the  division  of  all  flowering  plants  except  grasses  into  erect  plants, 
consisting  of  trees,  shrubs  and  herbs  ;  climbers,  which  are  sub-divided 
into  twining  plants,  that  is,  plants  which  grow  in  height  by  twining 
round  supports  or  sprawling  over  them  ;  tendril  bearing  plants,  such 
as  climb  and  cling  to  supports  with  the  help  of  tendrils  ;  leaf  climbing 
plants  which  have  sensitive  leaves,  which  twine  round  supports ; 
hook  climbing  plants,  which  climb  over  supports  and  have  hooks 
or  thorns  to  aid  them  ;  root  climbers,  such  as  climb  by  the  aid  of 
adventitious  roots  on  the  stem  ;  prostrate  plants,  that  lie  on  the 
ground  ;  parasites,  plants  that  draw  the  whole  or  part  of  their  nourish- 
ment from  other  plants,  these  are  sub-divided  into  total  parasites 
and  partial  parasites  :  water  plants,  plants  which  grow  in  water  and 
are  descended  from  land  plants  as  they  possess  flowers  which  require 
wind  or  insects  for  their  fertilization  ;  leafless  plants,  which  include 
many  parasites. 

Where  it  has  proved  necessary  the  above  classes  have  been  sub- 
divided again  into  those  plants  with  opposite  and  those  with  alter- 
nate leaves,  these  again  have  been  separated  into  those  with  stipules 
(stipulate)  and  those  without  stipules  (exstipulate)  and  these  still 
further  sub-divided  into  those  with  simple,  those  with  lobed,  and 
those  with  compound  leaves. 

Even  these  divisions  are  not  sufficient  to  differentiate  every  single 
plant,  it  has  therefore  proved  a  necessity  to  supply  a  short  descrip- 
tion. The  descriptions  are  arranged  according  to  the  sequence  of 
the  natural  orders  in  Bentham  and  Hooker's  Genera  Plantarum. 

Under  the  botanical  name  of  each  plant  are  the  English  and  Urdu 
names,  if  anv  are  known,  then  follows  a    reference    to  the    page  and 
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volume  of  the  Flora  of  British  India  where  the  full  description  01 
the  plant  will  be  found,  to  this  has  been  added  the  habitat  of  the 
plant. 

In  cases  where  plants  comply  sometimes  with  the  characteristics  of 
one  class  and  at  other  times  with  those  of  another  class,  the  plant  has 
been  described  in  one  class  and  merely  a  cross  reference  given  in  the 
other.  Such  cases  occur  among  plants  which  may  be  at  some  eleva- 
tions, trees  and  at  others  merely  shrubs. 

Plants,  which  are  commonly  found  to  have  established  themselves 
as  escapes  or  to  be  cultivated,  hut  are  not  indigenous  in  the  area,  have 
been  entered  here. 

It  is  essential  to  have  good  sight  or  to  use  a  magnifying  glass  in 
examining  plants  ;  this  is  especially  necessary  in  noting  the 
presence  or  absence  of  stipules,  as  they  are  often  very  minute. 
Young  shoots  should  always  be  selected  in  examining  the  leaves  for 
stipules,  as  in  many  plants  the  stipules  wither  and  fall  off,  while  the 
leaves  are  still  young.  In  identifying  herbs  the  whole  plant  should 
be  examined,  as  the  character  of  the  portion  underground  is  of  import- 
ance in  the  process  of  identification. 


GLOSSARY, 


Alternate. — When  a  leaf  has  no  leaf  at  the  same  level  on  the 
opposite  side  of  the  stem  or  branch  it  is  called  Alternate. 

Anther. — See  Stamen. 

Berry. — A  fruit  fleshy  or  pulpy  throughout  surrounded  by  a  skin 
with  the  seeds  immersed  in  the  pulp. 

Bipinnate. — When  the  secondary  as  well  as  the  primary  divisions 
of  a  leaf  are  pinnate. 

Bract. — A  scale  more  or  less  leaflike  situated  below  the  calvx  of 
a  flower  or  collection  of  flowers. 

Bracteole. — The  bract,  which  is  nearest  to  the  flowers. 

Calyx. — The  outer  envelope  of  the  flower,  where  there  are  two 
dissimilar  envelopes. 

Capsule. — A  dry  seed  vessel  (fruit)  consisting  of  one  or  more  parts 
(carpels). 

Carpel. — One  of  the  component  parts  of  a  fruit  or  seed  vessel. 
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Climbers. — Plants  which  throw  their  weight  upon  external  supports 
and  grow  fast,  as  they  do  not  require  to  form  the  fibres  for  an  erect 
stem. 

Compound. — Applied  to  a  leaf  when  it  is  divided  into  one  or  more 
leaflets  jointed  on  to  one  stalk. 

Cone. — The  compound  fruit  of  Pinus  and  other  plants  of  the 
coniferce  (cone  bearers). 

Corolla. — The  inner  envelope  of  the  flower,  where  there  are  two 
dissimilar  envelopes,  usually  the  most  showy  part,  it  may  consist  of 
separate  petals  or  united  portions  (corolla). 

Dentate. — Toothed  as  the  margin  of  a  leaf,  notched  with  small 
triangular  processes. 

Digitate. — A  compound  leaf  is  digitate  when  it  has  several  leaflets 
radiating  from  the  extremity  of  the  leaf  stalk. 

Drupe. — A  fleshy  fruit  having  a  stone  enclosing  the  seed  or 
kernel. 

Epiphyte. — A  plant  growing  upon  another  without  drawing 
nourishment  from  it. 

Erect. — Applied  to  plants  which  have  stems  that  support  their 
weight  without  external  support. 

Exstipulate. — Having  no  stipules,  see  Stipules. 

Follicle. — -A  several  seeded  carpel  splitting  open  along  one  side 
only. 

Fruit. — The  seed  vessel  of  any  plant,  edible  or  inedible. 

Head.— A  Collection  of  small  flowers  sessile  on  one  base,  looking 
like  one  flower  as  in  the  dandelion  or  daisy. 

Herb. — A  plant  which  possesses  very  little  woody  stem  above 
ground,  and  usually  dies  down  in  the  autumn  or  after  flowering,  and 
is  annual  or  perennial. 

Keel. — The  two  more  or  less  combined  petals,  forming  together 
an  angle  as  in  the  Pea. 

Lanceolate. — Of  leaves  nearly  ovate,  but  tapering  to  both  ends, 
and  broadest  below  the  middle. 

Leaflets.—  The  articulated  (jointed)  primary  divisions  of  a  pinnate 
compound  leaf  and  the  secondary  divisions  of  a  bipinnate  leaf. 

Ligidate. — Strap  shaped. 

Linear. — Narrow  with  almost  parallel  edges. 

Lobe. — The  division  of  a  leaf,  of  a  leaflet  or  of  a  petal. 
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Nut. — A  large  one-seeded  unopening  dry  fruit. 
Nutlet. — A    small   one-seeded    dry  unopening  fruit,  or   one  of  the 
divisions  of  the  fruit  of  the  Boraginaceae  or  LabiatEe. 

Opposite. — When  a  leaf  has  one  or  more  leaves  at  the  same  level 
and  usually  on  the  opposite  side  of  the  branch. 
Ovate. — Egg-shaped. 

Palmate. — Lobed  in  the  shape  of  a  hand. 

Pappus. — The  calyx  of  the  Compositee,  formed  of  hairs,  bristles  or 
scales. 

Parasite. — A  plant  that  grows  upon  another  and  derives  its 
nourishment  from  it. 

Perianth. — The  floral  envelopes — corolla  and  calyx,  but  often 
used  to  denote  the  floral  envelope,  when  the  flower  possesses  only  one. 

Peltate. — Applied  to  a  leaf  when  its  stalk  (petiole)  is  within  the 
margin. 

Petals. — The  lobes  of  a  corolla. 

Pinnate. — Compound  leaves  with  leaflets  arranged  like  the  pinnule;? 
of  a  feather  along  both  sides  and  at  the  end  of  a  common  stalk,  are 
styled  pinnate. 

Pinule  or  Pinna. — One  of  the   primary  divisions  of  a  bipinnate  leaf. 

Raceme. — A  collection  of  flowers,  nearly  equally  stalked  and  ar- 
ranged singly  along  a  common  stalk. 

Rhizome. — A  creeping,  generally  underground  stem  giving  off 
erect  stems  at  intervals. 

Sepals. — The  lobes  of  a  calyx. 

Sessile. — Stalkless. 

Shrub. — A  woody  perennial  plant  of  not  more  than  30  feet  in 
height  and  much  branched  down  to  the  level  of  the  ground;  this 
includes  undershrubs. 

Simple. — Applied  to  leaves  which  are  undivided. 

Spadix. — A  spike  of  flowers  enclosed  in  a  leafy  bract  (spathe). 

Spathe. — A  leafy  bract  enclosing  a  spike  of  flowers. 

Spathulate. — Applied  to  a  leaf  that  is  oblong  and  tapers,  down 
into  a  stalk. 

Spike. — A  collection  of  sessile  flowers  on  a  common  simple  or 
branched  stalk. 

Spine. — A  sharp  woody  outgrowth. 

Spurred.-—  Having  a  hollow  tubular  projection. 
17 
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Stamens. — The  male  organs  consisting  of  a  thread  (filament)  with  a 
head  (anther)  containing  pollen  found  within  the  petals  in  the  flower 
centre. 

Stigma. — See  Style. 

Stipules. — Bract-like  growths  at  the  base  of  some  leaf  stalks,  some- 
times leafy  or  spinous.     Stipulate  having   stipules. 

Stipels. — Secondary  stipules,  at  the  base  of  the  leaflets  of  compound 
leaves. 

Style. — One  or  more  thread-like  processes  in  the  centre  of  the 
flower  with  a  single  or  divided  head  (stigma). 

Tendril. — A  twining  organ  by  means  of  which  some  plants  climb. 

Tree. — A  perennial  plant  with  a  woody  stem  which  branches  out 
above  and  generally  grows  to  more  than  30  feet  in  height. 

Tube. — The  united  part  of  the  calyx  or  corolla. 

Tuber. — An  underground  fleshy  stem. 

Unarmed. — Destitute  of  spines  or  prickles. 

Winged, — Supplied  with  a  leafy  or  membranous  expansion. 
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ERECT  PLANTS. 

Trees. 
Trees  with  Opposite  Stipulate  Leaves. 
Simple  Leaves. 
EllOHymttS  tiUgeBS,  see  Trees,  Opposite,  Exstipulate,  Simple. 


Stephegyne    or 


Mit- 


ragyna  par^ifolia, 

Kaem. 

RUBIACE.E. 

F.  B.  I.  Hi.  25. 

The  Plains  to  4,000  feet. 


Weadlandia  essorta, 
B,ubiace^. 
F.  B.  I.  iii.  37. 
Himalaya  up  to  4,000  ft. 


medium  size  ;  trunk  buttressed  ;  leaves  2-6  in. 
long,  leathery,  variable  in  shape,  stipules  pale  membra- 
nous ;  flowers  white,  or  light  yellow  in  round  heads  1 
in.  diam. ;  corolla  trumpet  shaped,  lobes  5,  stamens  5, 
on  the  throat  of  the  corolla  ;  capsule,  £  in.  100-150  in 
each  head,  seeds  many  winged,  minute. 

small ;  young  shoots  grey  woolly  ;  eaves  5-9  in 
long,  grey  woolly  on  under  surface,  stipules  recurved  ; 
flowers  small,  white,  fragrant,  in  dense  terminal  branch- 
ing racemes,  calyx  lobes  4-5,  persistent,  corolla  funnel 
shaped,  lobes  4-5,  stamens  4-5  ;  fruit  dry  woolly 
round,  seeds  minute  many. 

Handia  dumetorum,  see  Shrubs,  Opposite,  Stipulate,  Simple. 

Morinda    tmctoria,  small  ;  branches   four  angled,     woolly  ;    leaves    4-8 

■A-*>        '  in.   long,   pointed  at   both  ends,   woolly  on  both  sur- 

„   _    T    ..."     „  faces,  stipules  sheathing  with  divided  points;  flowers 

F.  B.  I.  ill.  156.  c  e>  t- 

The  Plains,   East   of  the   m  round  heads>  whlte>  corolla    about  1  in.   long,  lobes 
Sutlej  river.  4-7,  stamens  4-7  ;  fruit,  1  in.  diam.  composed  of  many 

drupes  joined  together. 


Ficus  hisPida, 


see  Shrubs,  Opposite,  Stipulate,  Simple. 


Staphylea    Emodi, 

Nagdaun,  march  vb  ■ 
Sapindace^e. 
F.  B.  I.,i.  698. 
Himalaya,  6-9,000  feet. 
Karkunda  (Collett). 


Dolichandrone  stip- 
ulata, 

Bignoniace^;. 

F.  B.  I.  iv.  379. 

The  Plains.  Gujranwalla, 

planted. 


Compound  Leaves. 

small  ;  bark  spotted  and  streaked  ;  leaves  long, 
stalked,  pinnate,  two  lateral  leaflets  sessile,  terminal 
one  stalked  ;  flowers  white,  in  long  hanging  racemes  ; 
sepals  and  petals  alike,  white,  5,  erect,  stamens  5  ; 
capsule  dry  papery,  2-3  in.  long,  3  lobed  and  3 
pointed  at  the  top. 

large  ;  branchlets  and  flowering  parts  covered  with 
easily  separating  yellow  or  brown  wool;  leaves  1-H  feet 
long,  leaflets  3-5  pairs  ;  flowers  yellow  brown,  woolly, 
corolla  tubular,  2-3  in.  long ;  calyx,  cleft  on  one 
side  to  the  base,  stamens  4,  in  two  pairs  facing  each 
other  ;  capsule,  18-24  in.  by  1  in.,  very  woolly. 
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Trees  with  Opposite  Exstipdlate  Leaves. 
Simple  leaves. 


Euonymus  tingens, 

flhopra,  Kunghu. 
CELASTRACEiB. 

F.  B.I.i.  610. 
Himalaya,  6-10,000  ft. 
Simla  (Collett). 


small  ;  leaves  thick,  leathery,  1-3  in.  long  ;  flowers 
^  in.  diam.,  yellowish  white  with  purple  veins ; 
calyx  lobes  5,  fringed,  petals  5,  stamens  5  ;  fruit  is  a 
capsule,  4  or  5  lobed,  opening  to  show  a  red  interior  in 
which  the  seeds  are  embedded,  the  capsule  is  angled. 
The  inner  bark  yields  a  yellow  dye. 


Acer  oblongum, 
Maple, 

Mark 

Sapindace^e. 
F.  B.  1.  i.  693. 
Himalaya,    2-6,000     ft. 
Simla,  the  Glen  (Collett). 

Acer     loevigatum, 

SAPINDACE.E. 

F.  B.  I.  i.  693. 
Himalaya,  5-9,000  ft. 


large ;  leaves  smooth,  oblong,  3-6  by  1-2  in., 
long  pointed,  upper  surface  dark  green,  lower  white  ; 
flowers  in  terminal  or  leaf  bearing  lateral  clusters, 
sepals  and  petals  5,  ^s  in-  l°ng>  stamens  8,  smooth, 
fruit  winged,  back  of  wing  straight. 

large;  leaves  smooth,  oblong,  2^-5  by  1-2  in.,  lower 
surface  green ;  flowers  in  loose  terminal  branching 
racemes,  sepals  and  petals  5,  stamens  5-8,  smooth  ; 
fruit  winged,  wings  reddish,  back  curved. 


Psi&ium  guyava, 
Guava, 

Amrut. 

MYRTACE./E. 

F.  B.  I.ii.  468. 

The  Plains  to  2,000  ft. 


small ;  bark  smooth,  pinkish,  peeling  off  in  flakes  ; 
leaves  3-4  inches  long,  ovate,  principal  nerves  promi- 
nent ;  flowers  large,  white,  petals  ununited,  calyx  4-5 
lobed,  stamens  many ;  fruit  rough  skinned  2-3£  in. 
diam.,  succulent,  edible,  in  the  centre  a  mass  of  pulp, 
in  which  many  small  seeds  are  embedded,  strongly 
scented. 


Eugenia  Jambolana, 

Jaman. 
Myrtace^;. 
F.  B.  I.  ii.  499. 

The  Plains  to  5,000  ft. 


large  :  leaves  smooth,  shining  leathery  3-6  in.  long, 
covered  with  minute  shining  dots ;  flowers  pale- 
green,  |- J  inch  long,  crowded  in  small  round  clusters, 
calyx  tube,  funnel  shaped,  petals  united  into  a  hood, 
stamens  in  several  series  ;  fruit  succulent,  edible,  dark 
purple  when  ripe,  stone  one. 


Lageratroemia    par 
vinora, 

Bakli)  dhaura. 
Lythrace^e. 
F.B.  I.  ii.  575. 
Th*  Plains  to  1,000  ft. 


small ;  bark  ash  coloured  or  light  brown  smooth, 
peeling  off  in  flakes  ;  leaves  2-3|  in.  long,  smooth  , 
flower  white,  \  in.  across,  fragrant,  sepals  6,  petals  6, 
narrow  with  a  wavy  margin,  long  stalked,  wrinkled 
stamens  very  many  and  long ;  capsule  attached  to 
woody  calyx  J-l  in.  long,  seeds  many,  winged  at  the 
top,  h  in.  long. 


PLANTS  OF  THE  PUNJAB. 


843 


Trees  with  Opposite  Exstipclate  Simple  Leaves. 


Lagerstreeraia  Flos- 

Jarul. 

Lythrace^e. 
F.  B.  I.  ii.  577. 

The  Plains. 

Cornus  macrophylla, 

Haleo,  kasir. 

CORNACE^E. 

F.  B.  I.  ii.  744. 
Himalaya,     4-8,000    ft. 
Simla  (Collett). 

Cornus  obionga, 

Kagshi,  bakar. 

CORNACE^E. 
F.  B.  I.  ii.  744. 
Himalaya,      4-7,000  ft. 
Simla  (Collett). 


large  ;  leaves  4-8  in.  long ;  spines  sometimes  on 
the  trunk  and  branches  of  old  trees  ;  flowers  2-3  in 
across,  mauve,  petals  long,  stalked,  wavy  ;  capsule 
I5  in.  long,  seeds  winged. 

large  ,  bark  brown,  rough,  leaves  sometimes  a  few 
alternate,  6-4  in.  long,  long  pointed  ;  flowers  small, 
in  bunches,  often  4-5  in.  diam.,  calyx  covered  with 
white  hairs/  petals  3-4^1  in.  long,  strap  shaped,  stamens 
4  ;  fruit  round,  £  in.  diam.,  crowned  with  the  remains 
of  the  cup-shaped  calyx. 

small  ;  bark  reddish  brown,  rough  ;  leaves  sometimes 
a  few  alternate,  2-6  by  f-1^  in.  narrowly  oblong  ; 
flowers  as  above  ;  fruit  ovoid,  \  in  diam.,  crowned  as 
above. 


Comus  caPifeata,  small ;   bark  greyish   brown  ;  young   branches  and 

The  Strawberry  Tree,    leaves  rough   with  short  close  clinging  two  pointed 

hairs  ;  leaves  opposite  2-3|  by  lj-lj  in.  oblong  or 
ovate  ;  flowers  in  heads  rounded  £  in.  diam.  with  four 
yellowish  white  bracts  1  by  \  in.  petal-like,  calyx,  teeth 
4,  reflexed,  petals  4,  stamens  4  ;  fruit  a  depressed 
round  strawberry-like  head  of  many  minute  drupes, 
one  seeded,  edible. 


Thanvar,  thesi. 
OoRNACE^:. 
F.  B.  I.  ii.  745. 
Himalaya,     4-7,000    ft. 
Simla  (.Collett). 


Olea    Cuspi&ata,  The 
Olive, 

Kahu. 

Oleace^;. 

F.  B.  I.  Hi.  611. 

Himalaya,  2-6,000  ft. 


small :  bark  thin,  peeling  in  narrow  strips  when  old, 
leaves  2-4  in.  long,  leathery,  oblong,  tip  hard,  acute, 
smooth,  shining  above,  covered  beneath  by  minute  red 
scales ;  flowers  small,  white,  in  numerous  short 
branching  racemes  in  the  axils  of  leaves,  corolla 
rotate  deeply  divided,  tube  short,  lobes  4,  stamens  2  ; 
drupe  J — J  in.  long,  ovoid,  black  when  ripe,  stone 
hard,  one  seeded. 


Olea     glan&ulifera, 

Grulili,  phalslb. 
OLEACE-E. 

F.  B.  I,  Hi.  611. 
Himalaya,  2-6,000  it. 


medium  size  ;  bark  rough,  branches  with  lentil 
shaped  corky  excrescences  ,  leaves  ovate  4-5  by  1J 
in.,  long  pointed,  glands  on  the  under  surface  ; 
flowers  cream  coloured  in  terminal  or  lateral  branch- 
ing racemes  2-3  in.  long,  corolla  deeply  divided  ; 
drupe  J-J  in.  long,  ovoid,  acute  at  the  top,  black 
when  ripe,  stone  as  the  last. 
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Trees  with  Opposite  Exstipulate  Simple  Leaves. 
LigliStrum       COmpac-        see  Shrubs,  Opposite,  Exstipulate,  Simple. 

turn, 

Salvadora  POrsica,,  see  Shrubs,  Opposite,  Exstipulate,  Simple. 

Salvadora  oleoides, 
Carissa  carandas, 


Holarrftena      antidy- 
seaterica, 

Kxira. 

Apocynace^e. 

F.  B.  I.  iii.  644. 

Himalaya  to  3,500  ft. 

Valleys        below      Simla 

(Oollett). 


Wrig'htia  tomcntosa. 

Dudfoi. 

Apocynace^:. 
F.B.I,  iii.  653. 
The  Plains  to- 2,000  ft. 


Tecoma  uadulata, 

Huhi?-a,  lahura. 

BlGNONIACE^. 

F.  B.  I.  iv.  378. 

The  Plains  to  3,000  ft. 


Tectona  grandis, 

Teak, 

Saigun.  • 
Verbenace^e. 
F.  B.  I.  iv.  570. 
The  Plains. 


see  Shrubs,  Opposite,  Exstipulate,  Simple, 
see  Shrubs,  Opposite,  Exstipulate,  Simple. 

small ,  bark  rough  brown,  peeling  off  in  irregular 
flakes  ;  leaves  6-12  by  2-5  in.  smooth  ;  flowers  white 
or  cream  colour,  scented,  1-H  in.  across  in  large 
bunches  3-6  in.  diam.,  calyx  5  lobed,  petals  united 
in  a  tube,  stamens  5  at  the  base  of  the  tube  ;  fruit  of 
two  distinct  follicles,  8-16  by  \-%  in.  in-curved 
covered  with  white  dots,  seeds  many  |  in.  long,  linear 
crowned  with  hairs  1^-2  in.  long,  brownish  yellow. 
The  powdered  bark  cures  chronic  dysentery. 

small;  bark  corky;  leaves  3-6  by  1^-3  in.,  long 
pointed,  woolly  often  on  both  surfaces,  always  on  the 
under  surface  ;  flowers  pale  yellow,  1  in.  across  in 
large  bunches,  petals  united  in  a  tube,  round  flat  on 
top,  scales  within,  stamens  5,  at  the  top  of  the  tube 
converging;  fruit  of  two  united  follicles  with  two 
grooves,  8-12  by  ^-f  in.  straight  ;  seeds  many  £  in. 
long  with  white  silky  hairs  at  the  lower  end. 

small ;  leaves  3-5  by  £-1  in.,  narrowly  oblong,  margin 
wavy,  blunt  tip  ;  flowers  2-3  in.  long,  orange,  in  few 
flowered,  clusters  on  lateral  branches,  calyx  £  in.  long, 
lobes  5,  blunt,  corolla  H  to  2  in.  long,  tubular  lobes  5, 
round,  stamens  4  in  pairs,  opposite  to  each  other, 
within  the  corolla  ;  capsule,  linear  8  by  ^  in.,  slightly 
curved,  seeds  thinly  discoid,  with  wing  1  by  £  in., 
wing  very  narrow  round  the  top. 

large  ;  branchlets  4  angled,  felted  with  star  shaped 
hairs  ;  leaves  12  by  8  in.,  wedge  shaped  at  both  ends, 
felted  beneath,  ovate,  stalk  1  in.  long  ;  flowers  whitish 
blue,  small,  numerous  in  terminal  branching  racemes 
18  in.  diam.,  calyx  small,  large  in  fruit,  corolla 
1  in.  long,  5  lobed  ;  drupe  §  in.  diam.,  hairy,  4  celled, 
bony. 
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Trees  with  Opposite  Exstipolate  Simple  Leaves. 


Gmelina  arborea, 

Kumhar. 

Verbenace^. 

F.  B.  I ,  iv.  581. 

The  Plains  to  2,000  ft. 


CiaaamomumTamala, 

Dalchini. 
LAURINACEiE. 

F.  B.I.,  v.  128. 

Himalaya,  3-5,000  ft . 


large  ;  bark  grey,  smooth,  peeling  in  flakes,  branch- 
lets  with  white  specks  ;  leaves  4-8  by  3-6  in.,  broad 
ovate  hollowed  at  the  base,  pointed,  velvety  beneath, 
stalk  3  6  in.  long,  flowers  1-1|  in.  long,  tubular,  2  liped 
brownish  yellow  in  terminal  branching  racemes  calyx 
1  in.,  corolla  lobes  5-4.  stamens  4  ;  drupe  ovoid  f-1  in. 
long,  skin  leathery  yellow,  succulent,  edible,  stone  4-2 
celled,  seeds  oblong.  The  bark  and  seeds  are  used 
medicinally. 

Petals  None. 

leaves  both  opposite  and  alternate,  sometimes  on 
the  same  twig,  4-6  by  1|-2|  in.,  smooth,  shining 
above,  pointed,  pink  when  young ;  flowers  white  i-| 
in.  long  in  branching  racemes,  the  length  of  the 
leaves,  calyx  lobes  6,  unequal,  silky,  petals  none, 
stamens  9  in  3  series  ;  drupe  £  in.  long  ovoid  suc- 
culent, black  when  ripe  ;  supported  by  the  thickened 
stalk  and  6  toothed  calyx.  The  bark  is  used  instead 
of  true  cinnamon. 


ElseagnilS  horfcensiS,  see  Trees,  Alternate,  Exstipulate,  Simple. 

EUXUS  Sempervirens,        see  Shrubs,  Opposite,  Exstipulate,  Simple. 


Gupressus  torulosa, 
Gyprc3S, 

Devidar. 

Conifers 

F.  B  I.,  v.  645. 

Himalaya,  5,500—8,000  ft. 


large  with  pyramidal  crown  and  drooping  branch- 
lets,  branches  spreading,  outline  of  tree  narrowly 
conical  ;  leaves  scale-like,  triangular,  overlapping, 
catkins  terminal,  cylindrical,  with  opposite  target 
shaped  scales  with  2-  6  anther  scales  near  the  edge  ; 
fruit  round,  head  of  scales  closed,  open  when  ripe, 
seeds  |  in.  with  round  wing. 


Trees  with  Opposite  Exstipulate  Lobed  Leaves. 

Petals  Ununited. 


Acer  psataponieum, 
The  Maple, 
Sapindace^e. 
F.  B.  1.  i.  693. 
Himalaya,  3-4,000  ft. 

Acer  caesium, 

SAPINDACE.E. 
F.  B.  I.  i.  695. 

Himalaya,  7-10,000  ft. 


large  ;   twigs   grey  or  reddish   leaves,  three  lobed 
1^-4  by  2i-6  in.,  pale  on  both  sides,  stalks  1^-4  in 
calyx   4-5,   toothed,  petals    none,  stamens   8  ;    fruit 
smooth,  wings  with  back  nearly  straight. 

large  ;  leaves,  five  lobed,  palmate,  3|-7  by  4-8 
in.,  stalks  2£-6J  in.  long,  flowers  in  long  bunches 
arranged  along  a  stalk  which  is  nearly  as  long  as 
the  leaves  and  appears  after  them,  male  and  female 
on  different  trees,  petals  small,  cream  coloured. 
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Acer  villosum, 

SAPINDACEiE. 
F.  B.  Li.  695. 

Himalaya,  7-9,000  ft. 


Trees  with  Opposite  Exstipulate  Lobed  Leaves. 

Petals  Ununited. 

large  ;  leaves  5  lobed,  33-10  in.  diam.,  stalks  2-5  in. ; 
flowers  in  long  bunches,  branched  and  hairy,  and 
appearing  before  leaves  and  shorter  than  the  leaves, 
petals  5,  short  white,  fruit  with  wings  slightly  curved. 


Acer  caadatua, 
Sapindace^;. 
F.B.I,  i.  695. 

Himalaya,  7-11,000  ft. 


Acer  sietaa, 

Tilpattar. 
gAPINDACE^. 

F.B.I.i.  696. 
Himalaya,  4-6,000  ft. 


large  ;  leaves  5  lobed,  lobes  narrowed  into  long  tail- 
like tips,  flowers  on  short  stalked  bunches  and  appear- 
ing with  the  leaves,  sepals  oblong,  whitish,  petals 
shorter  than  sepals,  stamens  4-6  ;  fruit  smooth,  wings 
pink,  back  moderately  curved. 

small ;  leaves  five  to  seven  lobed  2^-5£  by  2j-6£ 
in.,  stalks  l-4£  in.,  lobes  lanceolate  ;  flowers  in  long 
stalked  bunches  appearing  with  the  leaves,  sepals 
^o  in.  long,  oblong,  petals  equal  to  sepals  in  length, 
stamens  8  short  ;  fruit  differs  from  all  the  above  by 
the  wings  diverging  into  a  nearly  straight  line. 


Trees  with  Opposite  Exstipulate  Compound  Leaves. 

JEscuIUS        HiPPOCaS-        large  ;  bark   stripping  in  long  pieces,  buds   scaly  ; 
taaum,   Horse   Sliest-   leaves   digitately   compound,  stalk  4-6  in.  long,  leaflets 


aat, 

SAPINDACE.E. 
F.  B.  I.  i.  S75. 
Himalaya,  4-10,000  ft. 


5-9,  8-12  by  2|-4  in.,  the  middle  one  largest  oblong, 
long  pointed,  toothed ;  flowers  white,  1  in.  long, 
irregular,  in  small  velvety  clusters  arranged  in  erect 
terminal  pyramidal  branching  racemes  12-15  in.  long, 
calyx  tubular,  5  lobed,  petals  4,  stalked,  white,  yellow 
and  red  streaks,  2  petals  narrow,  stamens  7  ;  capsule 
prickly,  brown  ovoid,  1-2  in.  diam.  with  1-3  seeds, 
rounded,  dark-brown  with  a  greyish  scar  on  one 
side. 


JSsculllS    indica,    la-       is    very   like   the  last  species  but   the  leaflets   are 

diaa   Horse  CliestatLt,   smaller  and  the  capsule  is  smooth. 

Gun^torjagay  hane. 

Sapindace^. 

F.  B.  I.  i.  675. 

Himalaya,     4-10,000     ft. 

Simla,  Narkanda  (Collett). 

Frasiaas  floribaada,  large  ;  bark  grey,  smooth  on  young  stems,   deeply 

Angu,  hum,  tunnu.  furrowed  on  old  ;  leaves  odd  pinnate,   midrib  5-8  in. 

tc       "-fins  *ong'    lea,flets   opposite,    5-9,    3-5    by    1-3    in.    long, 

Himalava*5-9  000  ft  pointed,  toothed;   flowers  small,  white,  in  clusters  on 
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a  large  branching  terminal  raceme  6-8  in.  long, 
calyx  minute,  4- toothed,  petals  4,  stamens  2  ;  a  winged 
dry  nut,  one  seeded  1-1£  in.  long.  Manna  exudes 
from  the  bark  by  incision. 


Millingtonia 
ensis,     Indian 
tree, 

Akas  Nim. 
Bignoniace^e. 
F.   B.   I.  iv.  377. 
The  Plains. 


hort-  large,  towering,  branches  drooping,  bark  corky, 
Cork  leaves  2-3  ft.  long,  2-3  pinnate,  leaflets  2-3  in., 
ovate  lanceolate,  long  pointed  ;  flowers  white,  scented, 
on  terminal  branching  racemes  10  by  6  in.,  calyx 
^2  in.,  teeth  5,  corolla  tube  2-3  by  T\  in.,  mouth 
1  in.  diam.,  lobes  5,  nearly  equal,  ovate,  stamens 
4,  slightly  protruding  ;  capsule  12  by  f  in.,  pointed 
at  both  ends,  seeds  with  wing  1  by  £  in.  discoid. 


Orexylum      indicum, 

Mulin,  tatmorang. 

BlGNONIACE^J. 

F.  B.  I.  iv.   378. 

The  Plains  to  3,000  ft. 

Valleys    below    Simla 

(Collett). 


medium  size,  bark  soft  corky,  branches  few  ;  leaves 
2-3  pinnate,  4-6  feet  long,  pinnas  3-4  pairs,  pinnules 
3-4  foliolate,  leaflets  3-5  by  2-3^  in.,  broad  ovate, 
long  pointed  ;  flowers  dark  red,  odour  bad,  large 
fleshy  in  loose  terminal  racemes,  main  stalk  2-3  feet, 
calyx  1  in.  long,  leathery,  hardly  toothed,  corolla 
bell-shaped,  2-3  in.  long,  lobes  5,  stamens  5,  4  nearly 
equal,  fifth  shorter  ;  capsule  15-30  by  2-4  in.,  flat, 
like  a  scabbard,  seeds  discoid  with  papery  wing,  2-3  in. 
across.     The  bark  is  used  as  an   astringent. 


Petals  None. 


Fr&xinus 

escelsier, 

Common 

ash, 

Sum,  hum. 

Oleace^e. 

F.  B.  I.  iii 

.806. 

Himalaya, 

4-9,000  ft. 

Frasinns 

Xa&tno- 

xyloides, 

Hanuz,  shangal. 

OLEACEjE. 

F.  B.  I.  iii. 

606. 

Himalaya, 

3-9,000  ft. 

18 

large  ;  leaves  odd  pinnate,  leaflets  3-11,  4  by  If 
in.,  sessile,  long  pointed,  toothed  ;  flowers  in  short 
racemes  clustered  at  tips  of  branches  appearing  before 
the  leaves,  no  sepals  or  petals,  stamens  2  short;  a 
winged  dry  nut,  1-1^  in.  long,  one  seeded. 


I  in., 


small ;  leaves  odd  pinnate,  leaflets  7-11,  2  by 
not  long  pointed,  small  teeth  ;  flowers  in  very  short 
dense  clusters,  brown  from  woolly  bracts,  no  calyx  in 
some  flowers,  petals  none  ;  fruit  as  in  the  last  species. 
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"Sixa      Qrellana, 
Arnatto, 

Latkan. 
BlXlNE^. 
F.  B.  I.  i.  190. 
The  Plains. 


Shorea  robusta, 

Sal. 

DlPTEROCARPE-Si. 
F.  B.  I.  i.  306. 
Kangra     Valley,     Hima- 
laya,   east  of    the   Sutlej 
river  to  3,000  ft. 


Ey&ia  calycina, 
Grewia    oppositifolia, 

Behel. 
TlLIACE^B. 
F.  B.  I.  i.  384. 
Himalaya  to   7,000   ft. 


Grewia  vestita,   or, 

Asia  4c  a  . 

Dhaman. 
TlLIACE^!. 

F.  B.  I.  i.  387. 

Salt    range,    The     Plains 

to  4,000  ft. 


small,  evergreen,  young  shoots  rusty  velvety  ; 
leaves  4-8  by  2§-5  in.,  smooth,  long  pointed,  stalk 
2-3  in.  slender,  stipules  minute  ;  flowers  white  or 
pink,  2  in.  diam.,  in  terminal  branching  racemes, 
sepals  5,  petals  and  stamens  many  ;  fruit  \\ 
in.,   ovoid   softly  prickly,   seeds   many   in  pulp,  from 

this  the  orange  dye  is  extracted. 

« 

large,  young  parts  with  greyish  velvet,  bark  thick, 
dark  grey,  rough  from  irregular  furrows  ;  leaves  6-10 
by  4-6  in.,  ovate  oblong,  long  pointed,  smooth 
stalk  1  in.  long,  stipules  curved,  §■  in.  long,  soon 
falling  off;  flowers  yellowish,  shortly  stalked  in  bran- 
ching terminal  or  axillary  loose  racemes,  5-9  in.  long, 
covered  with  greyish  velvet,  calyx  and  outside  of 
petals  with  greyish  velvet,  petals  5|  in.  long, 
orange  within,  tapering  upwards,  stamens  50  ;  fruit 
ovoid,  ^  in.  long  with  greyish  velvet  attached  to  the 
enlarged  sepals,  which  form  five  unequal  wings,  seed 
one  ;  wood  and  resin  are  valuable. 

see  Trees,  Alternate,  Stipulate,  Lobed. 

medium  size,  bark  ash  coloured,  herbaceous  parts 
more  or  less  with  stellate  hairs  ;  leaves  3  in.  long 
in  two  rows  along  branches,  ovate  long  pointed, 
minutely  toothed,  rough  above,  velvety  beneath,  stalks 
g-  in.,  stipules  more  than  ^  in.  linear,  soon  falling 
off  ;  flowers  in  short  clusters,  opposite  to  leaves, 
white  to  yellow,  sepals  5,  linear  f  in.  long,  3  ribbed 
on  the  back,  petals  5,  half  the  length  of  the  sepals, 
stamens  many  ;  drupe  smooth  or  thinly  hairy,  fleshy, 
dark  green,  one  to  four  lobed,  nuts  one  celled,  one 
seeded,  size  of  peas. 

small,  herbaceous  parts  covered  with  yellowish 
velvet;  leaves  3-6  in.  long,  round  or  broadly  ovate, 
round  to  long  pointed  at  the  apex,  somewhat  lobed, 
woolly  on  both  surfaces,  less  so  when  mature,  stalks 
|-f  in.  long,  stipules  curved  often  with  a  broad 
base  ;  flowers  §  in.  diam.  in  clusters  of  3,  axillary, 
buds  woolly,  ribbed,  sepals  5,  brown  woolly  outside, 
yellow  smooth  inside,  petals  5,  half  the  length  of 
sepals,  oblong,  yellow,  stamens  many;   drupe  round,  | 
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in.  diam.,  partially  two   lobed  with  one   to  two,  one 
celled  nuts. 


lies      &  i  p  7  r  e  n  a  , 
Himalayan  Holly, 

Kanderu. 
JilClNnai. 

F.  B.   I.  i.   599. 

Himalaya,    5-8,000     ft. 
Simla  (Collett). 


lies  o&orata. 

ILICINE^!. 

F.  B   I.   i.   599. 

Himalaya     3-6.000      ft. 

Valleys       below      ..Simla 

(Collett). 


medium  size  ;  branches  thick,  young  shoots  slightly 
hairy  ;  leaves  3-4  in.  long,  dark  green,  shining, 
leathery,  spinous  toothed,  without  spines  when  old, 
stipules  minute  ;  flowers  §  in.  diam..  whitish  green 
in  short  round  axillary  clusters,  sepals  4,  petals  4, 
stamens  4  ;  drupe  ^  in.  diam.,  round,  scarlet,  stones 
usually  2,  deeply  grooved. 

small  ;  branches  thinner  than  those  of  the  last 
species  ;  leaves  5-7  or  even  9  in.  long,  not  spinous 
but  minutely  toothed,  stipules  minute  ;  flowers  £  in. 
diam.,  white  in  dense  short  axillary  clusters,  sepals 
4,  petals  4,  stamens  4,  much  longer  than  the  petals  ; 
drupe  \  in.  diam.,  round,  black,  stones  4,  3- 
angled. 


Zizypkus      Jujuba, 

Ber. 

Rhamne^;. 
F.  B.I.  i.   632. 
The  Plains  to  6,000  ft., 
Simla  (Collett). 


small,  thorny,  bark  dark  grey,  inside  reddish, 
young  parts  with  densely  greyish  brown  velvet  ; 
leaves  1-4  in.  long,  ovate,  nearly  round,  dark  green 
and  smooth  above,  grey  velvety  beneath,  stipules 
of  one  straight  spine  or  two  spines,  one  of  them  short 
and  curved  back  ;  flowers  greenish-yellow  in  short 
axillary  nearly  sessile  clusters,  petals  5,  bent  down, 
stalked,  concave,  stamens  5  ;  drupe  \-\  in.  long, 
ovoid  or  round,  orange  to  red  when  ripe,  stone  two- 
celled,  bony. 


ZizyphTIS       vulgaris,  see  Shrubs,  Alternate,  Stipulate,  Simple. 

Borcnemia  fioribunda ,  see  Climbers,  Alternate,  Stipulate,  Simple. 

RaamailS     dahuriCTlS,  small,  much  branched,  shoots  abort   and  the   end 

_     ZJ?         '      inaian  becomes  dry,  hard  and  pointed,  thus  forming  a   spine, 

Chato   kanii  *"wo  literal  shoots  grow  from  below  the  spine,   thus    a 

Rhamne^e.  spine  is  found  in  the  fork  between  two  branches   and 

F.  B.  I.  i.  639.  leaves  clustered  on  the   lower   part   of   spines  ;   bark 

Peshawar,       Himalaya,  dark    grey     thin  ;    shining    peeling  in    rolls ;   leaves 

»  00"  »  alternate,      nearly    opposite,     f-2    in.     long,    lance- 
olate,  long  pointed  ;   stipules   soon  falling  off,  linear, 
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minute  ;  flowers  greenish,  in  axillary  clusters,  sepals 
4,  petals  4,  minute  linear,  stamens  4  ;  fruit  A  in. 
long  ovoid,  seated  on  the  persistent  calyx,  seeds 
grooved.  In  China  Green  Indigo  is  made  from  the 
bark. 


Hovenia  dulcis, 

Chamhitn,  sicka. 
Rhamne^e. 
F.B.  I.  i.   640. 
Himalaya,  3-6,500  ft. 


medium  size,  trunk  straight  ;  leaves  4-6  by  2-3 
in.,  ovate,  long  pointed,  in  two  rows,  toothed, 
woolly  beneath,  stalk  J  in.  long,  stipules  small,  soon 
falling  off,  flowers  white,  in  terminal  and  axillary 
clusters,  sepals  5,  petals  5,  stalked,  stamens  5,  longer 
than  the  petals  ;  fruit  }  in.  diam.,  round  nearly 
three  lobed,  three  celled  and  three  seeded,  the  fruit 
stalk  enlarges,  becomes  fleshy,  tastes  like  a  pear, 
edible. 


Bauhinia  r@tu.sa. 

JKurdl,  kandla. 
Lesuminos^u 
P.  B.  I.  ii.  279. 
Himalaya   to   4,000    ft. 
Valleys    below     Simla 
(Collett). 


medium  size,  bark  dark  brown,  generally  scored  by 
diagonal  cuts,  made  to  obtain  the  gum  ;  leaves  some- 
times cleft  at  the  end,  4-6  in.  diam.,  broader 
than  long,  velvety  beneath,  stalk  lj-3f  in.  long  ; 
flowers  in  terminal  branching  velvety  racemes  up  to 
12  in.  long,  flowers  f  in.  long,  pale  yellow  with 
purple  streaks,  petals  oblong  ^  in.  stalked,  stamens 
10,  only  3  perfect  ;  pod  4-6  by  If  in.  flat,  reddish 
seeds  6-8. 


Prunes    Amygdalus, 
The  Almond, 

Baaam. 

Rosacea. 

F.  B.  I.  ii.  313. 

The  Plains  to  10,000  ft. 


small,  bark  brownish  grey,  smooth,  leaves  3  in. 
long,  oblong  lanceolate,  minutely  toothed,  thin,  stalk 
\  in. long,  with  two  glands,  stipules  fringed  ;  flowers 
pink,  stalked,  §  in.  diam.,  appear  before  the  leaves, 
petals  5,  stamens  many,  drupe  1|  in.  long  velvety, 
opening  in  two  pieces,  stone  large  flattened  covered 
with  shallow  wrinkles  and  minute  holes,  seed  flattened, 
long  oval,  seed  edible. 


Fnmus   sersioa, 
The  Peaeh, 

Aru. 

Rosacea. 

F.  IJ.  I.  ii.  313. 

The  Plains  to  10,000  ft. 


small  ;  bark  brownish,  rough,  branches  thick,  leaves 
3-5  by  |-1|  in.,  oblong,  lanceolate,  small  teeth, 
thicker  than  the  last  and  darker  green,  stalk  J  in., 
stipules  fringed  ;  flowers  1  in.  diam.,  sessile,  dark 
pink,  appear  before  or  with  the  leaves,  petals  5, 
stamens  many  ;  drupe  l|-2f  in.  long,  round  or 
flattened,  very  velvety,   not   opening   in    two    pieces 
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fleshy,  edible,  sweet,  green  with  a  tinge  of  red   when 
ripe,  stone  deeply  and  irregularly  furrowed,  thick. 


Frunus     Armeniaca5 
The  Apricot, 

Zurdalu. 

Rosacea. 

F.  B.  I.  it.  313. 

Himalaya  to  11,000  ft. 


small,  bark  light  brown;  leaves  2-3J  in.  diam., 
broad  ovate,  pointed,  minutely  toothed,  long  stalked, 
stalk  1-1 J  in.  long,  flexible,  with  two  glands,  stipules 
lanceolate  ;  flowers  appearing  with  or  after  the 
leaves,  f  in.  diam,,  white,  shortly  stalked,  petals  5, 
stamens  many  ;  drupe  yellow,  or  sometimes  black  in 
Kashmir,  1-1|  in.  long,  velvety  or  nearly  smooth, 
fleshy,  not  opening  in  two  pieces,  stone  thick  with  a 
prominent  thickened  grooved   margin. 


FriWUS  AvXTlia  small,  bark  brownish    grey,  smooth,  roots   without 

The       Sweet      Cherry    sprouting    shoots  ;  leaves    flaccid,   drooping,    acutely 


or  Gean, 

BOSACE^E. 

F.  B.  I.  ii.  313. 

Himalaya  to  8,000  ft. 


toothed,  oblong  ovate,  broader  at  the  apex,  velvety 
beneath,  stalk  long  with  two  glands  ;  flowers  appear- 
ing with  the  leaves,  white,  long  stalked  in  clusters, 
petals  5,  spreading,  stamens  many  ;  drupe  \-h  in. 
diam.,  round,  smooth,  shining,  sweet  or  bitter,  stone 
smooth. 


Prunus    Ceraaus, 
The    "Wild    Cherry, 

(Silas,  olchi. 

BOSACEJE. 

F.  B.I.  ii.  313. 
Himalaya  to  8,000  ft. 


small,  bark  brownish  grey,  smooth,  roots  with 
many  sprouting  shoots,  leaves  2-3  by  1-1^  in., 
ovate,  abruptly  long  pointed,  erect,  firm  shining, 
minutely  toothed,  smooth  beneath,  stalk  short,  without 
glands  ;  flowers  appearing  with  the  leaves,  white,  on 
long  slender  stalks  in  clusters  of  2-5,  petals  5,  erect, 
stiff  ;  drupe  \-\  in.  diam.,  round,  smooth,  shining, 
stone  round  smooth. 


Primus  Fuddum, 

Padam. 

Bosace^e. 

F.  B.  I.  ii.  314. 

Himalaya,  3-6,000     ft. 

Valleys    below     Simla 

(Collett). 


medium  size,  bark  smooth,  brownish  grey,  peeling 
in  strips  ;  leaves  3-5  by  11-^  in.,  ovate,  lanceolate, 
very  long  pointed,  sharply  glandular  toothed,  smooth, 
shining,  stalk  £  in.  long  with  2-4  glands  at  the  base, 
stipules  long,  divided  into  3-5  segments,  fringed  with 
glands  ;  flowers  appearing  before  the  leaves,  1  in. 
diam.,  pink  fading  to  white,  solitary  or  in  small 
clusters  towards  the  ends  of  branchlets,  stalked 
petals  5  oblong,  obtuse  stamens  many  ;  drupe  ovoid 
£-§  in.  long,  flesh  scanty,  yellow  or  reddish,  acid, 
stone,  wrinkled  and  furrowed. 
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Frnnus     Communis, 

Bullae©, 

Alueha* 

Rosacea. 

F.  B.  I.  ii.  815. 

Himalaya,  5-7,000  f  I 


small,  branching  from  below,  with  or  without 
thorns  ;  leaves  3-4  in.  long,  ovate,  lanceolate  short 
pointed,  finely  toothed  ;  flowers  1  in.  diam.,  ap- 
pearing with  the  leaves,  white  or  pinkish  on  long 
stalks,  solitary  or  in  pairs,  petals  5,  stamens  many  ; 
drupe  1+  in.  round  or  ovoid,  drooping,  smooth,  with 
bloom,  yellow  or  black,  stone  flattened,  smooth. 


Frnnus  Fadus, 
3ii-d  Cherry-' 

Jam  oi. 

Rosacea. 

F.  B.  I.  ii.  315v 

Himalaya,  6-9,500 

Simla  (Collett). 


ft. 


medium  size,  bark  rough,  dark  grey  or  brown, 
young  parts  somewhat  velvety  ;  leaves  4-6  by  1-2^ 
in.  oblong  lanceolate,  long  pointed,  closely  toothed, 
red  before  falling,  midrib  red,  stalk  1-lh  in.  long, 
stout,  red,  a  pair  of  glands  at  apex,  stipules  linear, 
membranous,  soon  falling:  flowers  white,  i-^  in. 
diameter,  in  drooping  many  flowered  axillary  and  ter 
minal  racemes,  which  are  4-6  in.  long,  petals  5, 
concave,  stamens  many  ;  drupe,  size  of  a  pea,  round 
acid,  red  turning  to  black,  stone  thick,    rugged. 


Eriobotrya  Japonica, 
Loquat, 

Lohat. 

Rosacea. 

F.  B.  I.  ii.  372. 

The  Plains. 


small,  branches  and  branchlets  thick  ;  leaves  6-8  by 
lj-3  in.,  leathery,  stiff  woolly  beneath,  stalk  thick, 
woolly,  stir;  ules  broad  or  lanceolate;  flowers  white,  J 
in.  diam.,  crowded  in  thick  stiff  woolly  racemes, 
petals  5,  broad,  ovate  ;  berry  round  or  ovoid  1^-2 
ins.  long,  yellow,  fleshy,  edible,  seeds  2-5,  angled, 
brown,  smooth.  This  tree  is  much  cultivated  for  its 
fruit. 


Fyrus      Malus, 
Apple, 

Seo. 

Rosacea. 

F.  B.  I.  ii.  373. 

The  Plains  to  9,000  ft. 


Fyrus    b  a  c  c  a  t  a , 
Siberian     Crab, 

Liu,  choda. 
Rosacea. | 
F.  B.  I.  ii.  373. 

Himalaya  G-10,000ffc. 


leaves  2-3  in.,  ovate,  smooth  above,  woolly  beneath, 
leaf  stalk  woolly,  flowers  pink,  l£-2  in.  diam.  ; 
sepals  persistent  on  the  top  of  the  fruit ;  fruit  globose, 
fleshy,  2-5  celled,  seeds  contained  in  a  core,  fruit 
indented  at  both  ends  and  with  a  very  short  stalk. 

small  ;  leaves  2-3  in.,  smooth,  ovate,  flowers  1^-2 
in.  diam.,  sessile  in  clusters,  white  ;  fruit  small, 
j-1  in.  diam.,  globose,  red,  sepals  not  on  the  top, 
seeds  in  a  core,  only  base  indented,  flesh  of  fruit 
granular. 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 
Petals  Ununited. 


Fyrus     communis, 
Fear, 

Nashpati. 
ROSACEA. 
F.  B.I.  ii.  374. 
Himalaja,  2-8,000  ft. 

Fynis  Fasaia. 

F.  B.  I.  ii.  374. 
Himalaya  2,500-8,000  ft. 
Simla  (Collett). 


small  ;  smooth,  young  parts  woolly,  young  plant 
often  spinous,  leaves  ovate,  oblong,  acute  pointed,  of 
young  plants  lobed  ;  flowers  white.  1£  ins.  diam.  ; 
ftuit  1-2  in.  narrowed  into  the  stalk,  seeds  in  a  core 
flesh  of  fruit  granular,  sepals  on   top  of  the  fruit. 

small  ;  young  parts  woolly,  deciduous,  barren  bran- 
chlets  end  in  a  spine  ;  in  young  plants  leaves  lobed, 
leaves  ovate,  flowers  1  in.  diam.,  white  and  pink, 
fruit  globose,  scurfy  yellow  brown,  astringent,  eatable 
in  decay,  covered  with  raised  white  spots,  not  crowned 
by  sepals. 


Fyrus  kumaoai, 

Rosacea. 

F.  B.  I.  ii.  374. 

Himalaya,  5-8,000  ft. 


like  P.  Pashia,  but  differentiated  by   smooth  flower 
stalks  and  broad  rounded  sepals. 


Oasearia     g raveolens,        see  Shrubs,  Alternate,  Stipulate,  Simple. 


Casearia  temeatosa,  see  Shrubs,  Alternate,  Stipulate,  Simple. 


Petals  United. 


Saadia    dumetorum, 

Euphorbia   aivulia, 

Euphorbia     aatiquo- 
rum, 


see  Shrubs,  Opposite,  Stipulate,  Simple, 
see  Shrubs,  Alternate,  Stipulate,  Simple, 
see  Shrubs,  Alternate,  Stipulate,  Simple. 


Petals  None. 


Saamaus  purpureas 

R.HAMNE.E. 

F.B.  I.i.  639. 
Himalaya    4-10,000    ft. 
Simla  (Collett). 


small,  looks  like  a  cherry  tree  ;  young  branches 
purplish  with  white  spots,  bark  thin,  smooth,  no 
spines  ;  leaves  2^-5  in.,  ovate,  lanceolate,  thin,  minute- 
ly toothed,  stipules  small,  soon  falling  off  ;  flowers 
greenish  in  small  axillary  clusters,  calyx  cup-shaped, 
teeth  5,  petals  none,  stamens  5  ;  drupe  \  in.  long, 
ovoid,  seated  on  the  persistent  calyx,  stone  one. 
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Teees  with  Alteenate  Stipulate  Simple  Leaves. 
Petals  None. 


Phyllanthus  Emblica, 

Ainla. 
EUPHORBIACE^:. 

F.  B.  I.  v.  289.    « 

The  Plains  to  4,500  ft. 

Sutlej  Valley  CCollett). 


P  ll  7  1  laatlms 
distichus, 

Chahneri. 
Etjphorbiace.3;. 
F.  B.  I.  v.  304. 
The  Plains. 

a  1  o  c  li  i  &  i  o  n 
velutinum, 

Ambhi. 

Euphorbiace-e. 
F.  B.  I.  v.  322. 
Himalaya  to    5,000   ft, 
Sutlej  Valley  (Collett). 

Antidesma   Ghaesem- 
billa, 

Umtoa. 

Euphorbiace^b. 
F.B.I,  v.  357. 
Himalaya. 

Jatropha  Curcas, 


small,  bark  flaking,  foliage  feathery,  light  green 
leaves  deciduous  linear  sessile  ^-|  in.  close  set  in  two 
lines  along  the  branchlets  like  the  leaflets  of  a  pinnate 
leaf,  stipules  ovate  fimbriate  ;  flowers  without  petals, 
yellow  set  among  the  leaves  on  the  branchlets,  sepals 
6,  stamens  3  in  a  column  ;  fruit  \  in.  globose,  suc- 
culent, green  or  pale  yellow,  often  reddish,  acid,  astrin- 
gent, seeds  6,  two  in  each  of  the  three  cells,  fruit 
slightly  6  lobed.  The  fruit  is  made  into  pickle  and 
is  used  as  an  astringent  medicine. 

small  :  bark  roughly  grey,  deciduous  leaves  stalked 
ovate,  |  in.  in  two  rows  as  above  ;  flowers  without 
petals,  j\  in.,  sepals  4,  stamens  4,  not  in  a  column  ; 
fruit  globose,  acid,  3-4  celled,  1   seed  in  each  cell. 


small  ;  young  branches  downy  evergreen,  leaves 
2-5  in.,  rounded,  stipules  rigid  ;  flowers  green 
yellow,  petals  none,  sepals  5-6,  anthers  3  ;  fruit  \  in, 
diameter,  flattened,  4-6  celled,  8-12  lobed,  red. 


small  ;  branches,  flowers  and  leaf  stalks  and  under 
surface  of  leaves  brown  and  woolly,  leaves  2-3  in., 
base  and  top  rounded  ;  flowers  without  petals,  small 
sessile,  clustered  on  spikes,  calyx  lobes  3-5,  stamens 
4-7  ;  fruit  roundish  £  in.,  red  to  black,  edible. 

see  Shrubs,  Alternate,  Stipulate,  Simple. 


TJlmus    Wallicfciana, 
Elm. 

TJRTICACE^. 

F.B.I,  v.  480. 
Himalaya  4-10,000  ft. 

Holoptelea       integri- 
folia, 

Papri. 
URTICACE.E. 
F.B.  I.  v.  481. 
Himalaya  to  2,000  ft. 


large,  bark  rough,  peeling  in  diamond  shaped  flakes, 
deciduous  leaves  4-8  in.,  base  obliquely,  narrowed 
toothed;  flowers  appearing  before  the  leaves,  in  dense 
lateral  racemes,  calyx  4-8  lobed,  fruit  dry  flat,  winged 
£--§  in.  (samara). 

small,  deciduous  leaves  3-6  in.,  base  unequally 
rounded,  not  toothed,  flowers  in  short  lateral  clusters, 
apetalous,  calyx  lobes  5,  stamens  8-5;  fruit  1  in.  long 
wing  tip  bifid  (samara). 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 


Celtis  aust  talis. 

Kharak. 

Urticace^;. 

F.  B.  I.  v.  482. 

The  Plains  to  8,000  it. 

Trema  politoria, 

Khagsthi. 

Urticace^e. 

F.  B.I.  v.  484. 

The  Plains  to  3,000  ft. 

Elecospermum       spi- 
nosum. 

Marus  Alba, 
Mulberry, 

Tut. 

F.  B.  I.  v.  492. 

The  Plains  to  11,000  ft. 

Morus  indica, 

Tutri. 

Drticace^e. 
F.  B.  I.  v.  492. 
Himalaya  to  7,000  ft. 


Petals  None. 

large  ;  leaves  deciduous,  obliquely  ovate,  toothed 
long  pointed,  flowers  pale  yellow  small,  solitary  or  in 
clusters, sepals  4-5,  stamens  4-5;  fruit  long  stalked  ovoid 
£  in.  long,  stone  wrinkled  ;  this  sweet  fruit  is  sup- 
posed to  be  the  Lotus  of  the  ancients. 

large  ;  roughly  hairy,  leaves,  f  in.,  hard  and 
rough,  often  long  pointed,  small  toothed,  base  rounded, 
leaf  stalk  short,  stipules  longer  than  the  :leaf  stalk, 
flowers  small  in  small  axillary  clusters,  sepals  4-5, 
stamens  4-5  ;  fruit  small,  globose,  stone  pitted. 

see  Shrubs,  Alternate,  Stipulate,  Simple. 


small  :  leaves  2^-4  in.,  stalk  ^-1  in.  long, 
(often  lobed),  ovate,  pointed,  toothed,  flowers  on 
spikes,  sepals  4,  stamens  4,  fruiting  spikes  (berries) 
white  or  red,  sweet,  short,  ovoid,  consisting  of  fleshy 
calyces  each  containing   one   seed. 

small  ;  deciduous  leaves  2§-6  in.  with  ^-1  in.  stalk, 
ovate  (often  lobed),  sharply  toothed,  long  pointed, 
rough,  flowering  and  fruiting  spike  short  ovoid,  dark 
purple  otherwise  like  the  last  species. 


small  ;  leaves  deciduous,  broad  ovate  pointed 
toothed,  leaf  stalk  woolly  ;  fruiting  spike  short,  cylin- 
dric,  purple,  sweet. 


leaves  deciduous  ovate  :  fruiting,  spike  long  stalked 
2-5  in.,  long  cylindric,  white,  sweet. 


Morus  serrata, 

Karttut,  karun. 
Urticace^e. 

F.  B.  I.  v.  492. 

Himalaya,  4-9,000  ft. 

Morus  laevigata, 

Urticace^e. 

F.  B.  I.  v.  492. 

Himalaya  to  4,000  ft. 

Ficus,  Juice  Milky  ;  Fruit  a  Hollow  Fleshy  Vessel,  in  which 
Flowers  and  Seeds  are  contained. 


Ficus     bengalensis, 
Banyan, 

Bor,  Bargat. 

Crticace^e. 

F.  B.  I.  v.  499. 

The  Plains  to  4,000  ft. 

19 


large,  rooting  from  branches,  sometimes  epiphytal 
when  young,  young  shoots  velvety  ;  leaves  leathery, 
ovate  to  orbicular,  edges  smooth,  nerves  prominent, 
stalk  of  leaf  i-2  in.,  not  jointed  to  blade,  stipules 
f-I  in.,  leathery,  fruit,  round,  sessile  in  pairs 
red,  velvety,  size  of  a  small  cherry,  with  3  broad 
leathery  smooth  leaf  like  bracts  at  the   base. 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 
Petals  none. 


Ficus  olastica, 

Urticace^:. 
F.  B.  I.  v.  508. 
The  Plains. 


large;  often  epiphytic  when  young,  leaves  3-12 
in.,  dark  green,  much  longer  than  broad,  glossy 
leaf  stalk  1-2|  in.,  not  jointed  to  the  blade,  sti- 
pule single,  coloured ,  almost  half  as  long  as  the  leaf, 
fruit  sessile  in  pairs  ovate,  oblong,  greenish,  yellow, 
about  ^  in.  long. 


Ficus  retusa, 

URTICACE.E. 
F.  S.  I.  v.  511 

The  Plains. 


large  ;  a  few  aerial  roots  ;  leaves  2-4  in.,  leathe- 
ry, broadly  ovate,  leaf  stalk  \-\  in.,  stipules  narrow, 
|  in.  long  ;  fruit  small  sessile  in  pairs,  £  in.  diam., 
yellow  or  reddish,  bracts  at  base,  broad  ovate. 


Leaf  Stalk  jointed  to  Blade. 


Ficus  infectoria, 

War,  jangli  pipli. 
Urticace^:. 
F.  B.  I.  v.  515. 

Salt  Flange.  The  Plains. 


smali  ;  all  parts  smooth,  sometimes  sendiug  down  a 
few  aerial  roots,  leaves,  shining,  on  long  slender  stalks 
abruptly  pointed,  stalk  l|-2  in.,  stipules  J  in.  broad 
ovate,  fruit  in  sessile  pairs  round,  when  ripe  }  in. 
diam.,  white  tinged  with  red  dotted,  basal  bracts 
3  minute. 


Ficus  Rumphii, 

Pulak,  pilkhan. 
URTICACEjE. 

F.  B.  I.   v.    512. 

The  Plains  to  5,000  ft. 


often  epiphytal,  all  parts  smooth  ;  leaves  minutely 
warty  above,  broadly  ovate,  leaf  stalk  2£-3J  ins., 
stipules  ovate  |-1  in.  ;  fruit  sessile  in  pairs,  globose, 
smooth,  when  young  whitish  with  dark  spots,  when 
ripe  nearly  black  h  in.  diam.,  basal  bracts  3  round 
smooth. 


Ficus  religiosa, 

Pipal. 

Drticace^:. 

F.  B.  I.v.513. 

The  Plains  to  5,000  ft. 

Valley      below     Simla 

(Oollett). 


usually  epiphytal,  smooth,  leaves  leathery,  shining 
above,  base  broad,  point  long,  leaf  stalk  3-4  in., 
slender  ;  fruit  sessile  in  pairs,  smooth,  depressed, 
spheroidal  dark  purple  when  ripe,  j  in.  diam.  ;  basal 
bracts  3  broad,  spreading,  leathery. 


Ficus  clavata, 


see  Shrubs,  Alternate,  Stipulate,  Simple. 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 
Petals  none. 


Ficus  cunla, 

Kassa-,  ghui. 
Urticace^:. 
F.  B.  I.v.  523. 

Himalaya,  4,000  ft. 
Valley  below  Simla 
(Collett). 

Ficus  nemoralis. 

Ubticace-s:. 
F.  B.  I.  v.  534. 
Himalayajl^OO-T.OOO  ft. 
Simla   below   Annandale- 
Shah.  (Collett). 

Ficus     Roxburgbii, 

Urbal,  timbal. 
Urticace-s:. 
F.   B.I.  v.  534. 

Himalaya  to  5,000  ft. 
Sutlej  Valley  (Collett). 


Ficus  glomerata, 

Rathgular^  dadhuri. 

URTICACE.E. 

F.   B.   I.  v.  535. 

The  Plains  to   3,000  ft. 


Villebrunea 

frutoscons, 

Debregeasia 

hypolcuca, 


small  ;  never  epiphytal,  leaves  unequal  sided  at 
base.  6-10  in.  long,  oblong  lanceolate,  leathery  ;  stalk 
1-f  in.  ;  stipules  £-1  in.,  linear  fruit  in  pairs  or  clusters 
on  scaly  usually  leafless  branches,  round  or  pyriform, 
hairy,   reddish   brown    when   ripe. 


small,  not  epiphytal  ;  leaves  narrow,  pointed  mar 
gin  even,    stalk    g-1    in.,    stipules    narrow,    pointed, 


smooth,  edges  rolled  up  ;  fruit,  shortly  stalked,  roun- 
dish or  club-shaped,  ^  in.  diam.,  smooth,  reddish  when 
ripe,  basal   bracts  3  broad,  united. 

low,  spreading  ;  leaves  broad  ovate  or  rounded, 
above  smooth,  beneath  somewhat  woolly,  base  heart 
shaped,  5-15  by  4|-12  in.,  stalk  1-4  in.  ;  stipules 
|-1  in.,  ovate  pointed  ;  fruit,  top  shaped,  2  in.  diam.. 
smooth,  or  velvety,  when  ripe  russet,  brown  or 
purplish  and  spotted  ;  basal  bracts  3,  rather  large, 
triangular,  fruit  stalk  f-1^  in.,  velvety,  on  leafless 
branchlets  from  the  trunk  in  clusters. 


large  ;  bark  smooth,  reddish  brown  ;  leaves  4-7 
in.  long  ovate,  margin  even,  smooth  above,  velvety 
beneath,  base  romid,  tapering  to  the  point  ;  stalk 
1-2  in.,  stipules  ^-1  in.,  OTate  narrow  velvety 
soon  falling  off  ;  fruit  1|  in.  diam.,  reddish, 
top  depressed,  top  shaped,  stalked  in  clusters  on  short 
leafless  scaly  branchlets  on  the  trunk  and  large  bran- 
ches,  basal   bracts  3  or  4  ovate,  small,  overlapping. 

see  Shrubs,  Alternate,    Stipulate,  Simple. 


see  Shrubs,  Alternate,  Stipulate,  Simple. 


Flowers  minute  close  set  on  Hanging  or  Erect  Stalks. 

Betula  UtiliS,  Bircb..  bark   brownish  white,  inner   layer  pink,   thin  with 

Cupolifer^j.  horizontal   lentil   shaped   excrescences,   stripping    off 

F.  B.  I.  v.  599.  in   thin   broad   sheets  ;     leaves,     2-3   in.    long,    thin 

Himalaya,  7-10,000  ft.  light   green,  when  young,  pointed  ;  fruit  a  one  seed- 

The  Cher,  Huttu  ,                ,    ,      , .,   ...            . 

'  ed    winged   lentil  like   nut. 

(Collett).  & 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 
Petals  None. 


Setula  alnoidos, 
Birch, 

C0Ptri.IFER.a3. 

F.  B.  I.  v.  599. 
Himalaya,  5-10,000  ft. 

Ainus  nepalensis, 
Alder, 
Ctjpulifer^:. 
F.  B.  I.  v.  600. 
Himalaya,  3-9,000  ft. 


bark  thicker  and  excrescences  shorter  and  stripping 
off  in  narrower  bands  than  the  last  species,  leaves  3-6 
in.  long,  long  pointed  ;  nut  with  broader  wings 
than  the  last. 

bark,  compact,  silvery  grey  :  fruit,  a  woody  cone, 
with  a  winged  nut. 


AlnuS  nitida,  bark  dark  brown,  deeply  furrowed  ;  fruit,  a  woody 

CupulifeRjE.  cone,  nut  with  a  thickened  margin. 

F.  B.  I.  v.  6000. 
Himalaya  5-9,000  ft. 

Fruit,  a  Nut  (Acorn)  seated  in  a  Cup  of  Hardened  Bracts. 

QuerCUS       SOmccarpi-        leaves,  brown  and  woolly  beneath  ;   acorn,   globose, 

folia,  Evergreen  oat,    black,  when  ripe,  enclosed   only  a  third  in  the  cup  of 

X/4ao/iM-  overlapping  scales. 

Cupulifer^j. 

F.  B.  I.  v.  601. 
Himalaya,  6-12,000  ft. 

QliercuS  dilatata,       large  ;  leaves,  quite  smooth  and  green  ;  acorn,  ovoid 

Moru.  pointed  solitary,  smooth,    brown  when    ripe  ;  cup  of 

Cupulifer-*:.  over-lapping  (imbricate)  scales  covering  half  the  nut. 

F.  B.  I.  v.  602. 

Himalaya,4,500-9,000ft. 


Quercus  lies, 


see  Shrubs,  Alternate,  Stipulate,  Simple. 


leaves,  when  young  pinkish  and  woolly    all    over, 

when   mature  dark  green  and  smooth  above,  white  or 

grey  woolly  beneath  ;  acorn  ovoid,  generally  Solitary, 

white  and   woolly   when  young,  brown   and  smooth 

Salt    range,       Himalaya,    when    •  of  overiappiag  scales   at   fc^  aimo8t 

4-8,000  ft,  Simla  (Collett}  .    r    '       F  a        i     u  i* 

covering  the  acorn,  afterwards  only  halt. 


Quercus  iacaaa, 

Sana. 

Cupulifek^:. 
F.B.I,  v.  603. 


Quercus  glauca, 

OtJPDLIFERiE. 
F.  B,  1.  v.  604. 
Himalaya,        3-6,000    ft. 
Kimla  (Collett). 


large  ;  leaves,  smooth  and  green  ;  acorn  single 
or  in  pairs,  ovoid,  half  buried  in  a  cup  of  scales 
arranged  in  thin  velvety  rings  of  scales. 
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Trees  with  Alternate  Stipulate  Simple  Leaves. 

Petals  None. 
Nut,  ribbed,  contained  in  Leafy  Scales. 


Oorylus  Coluraa. 

Hazel, 

CuPULIFEB.dE. 
F.  B.  I.  v.  625. 
Himalaya,     6-10,000      ft. 
Simla,    rare,      Narkanda 
(Collett). 


small  :  bark  dark  grey,  ihin,  sometimes  peeling  up- 
wards; leaves,  doubly  toothed,  somewhat  lobulater.  nut, 
§-%  long,  flattened  pointed  ovoid,  hard,  deep  brown, 
2-3  together  in  a  ribbed  leathery  cup  of  long   scales. 


vimiaea 


Carpinus 
Horabeam, 

CUPOLIFER.E. 

F.   B.  I.  v.   626. 

Himalaya,         East 
Chamba,  5-7,C00  ft. 


branches  warted,   slender  drooping  leaves,  tips  very 
long,  tail-like  ;  nut  very  small,  to  in.  long,  ribbed. 


of 


Carpinus        fagiaea, 
Cupulifer^e. 
F.  3.  I.  v.  626. 
Hicalaya,  4-7,000 ft. 


bark  dark  brown,  smooth  except  for  some 
wrinkles  ;  leaves  without  long  tips  ;  nut,  j0  in.  long 
ribbed. 


Seeds  several,  each  enveloped  in  a  Tuft  of  White  Silky  Hairs. 
Leaves  shortly  stalked. 


Salis   tetraspenaa, 

Bedleila,  bed. 

Salicineje. 

F.  B.  I.  v.  626. 

The  Plains  to  4,000  ft. 

Sutlej  Valley  (Collett). 

Saliz     acmopaylla, 

Bisu,  bada. 

SALICINEiE. 

F.  B.  I.  v.  628. 
The  Plains. 

Saliz  "Wallicaiana, 

Salis     alba,  "Waits 
■willo-w, 

Biz,  changma. 

Salicine^:. 

F.    B.   I.    v.  629. 

Himalaya,    Simla, 

introdiiced  (Collett). 


small  ;  bark  greyish-brown  or  blackish,  rough  with 
deep  vertical  furrows  ;  leaves  3-6  in.  long,  four 
times  longer  than  broad,  narrowed  at  both  ends, 
flowers  appear  after  the  leaves  on  leafy  stalks,  flower 
stalks  (spikes)  2-5  in.  long. 

medium  size,  bark  reddish  brown  ;  leaves  2-5  in. 
long,  five  times  longer  than  broad,  narrowed  at  both 
ends  ;  flowers  appear  after  the  leaves  on  leafy  stalks  ; 
flowering  stalks  (spikes)  1-2  in.  long. 

see  Shrubs,  Alternate,  Stipulate,  Simple. 

branchlets  green,  yellow,  red  or  purple,  leaves  2-6 
in.  long,  narrow,  white  with  silky  hairs  beneath, 
minutely  toothed  ;  flowers  appear  after  the  leaves  on 
leafy  stalks  ;  flowering  stalks  (spikes)  1-3  in.  long. 
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Salis      babylonica. 
"Weeping  willow, 

Beda,  majnun, 

Salicine^;. 

F.   B.   I.   v.  629. 

The  Plains  to  9,000ft. 

Sails  fragilis, 
Qrack  -willow, 
Salicine^e. 
F.  B.  I.  v.  630. 
Lahoul. 

Salis     daphnoides, 

Bell,  sh?in,  thail. 
Salicine^:. 
F.  B.   I.    v.  631 
Himalaya,  3-15,000  ft. 
Simla,  Mahasu. 

Sails  osycarpa, 


Trf.es  with   Alternate   Stipulate   Simple   Leaves. 
Petals  None. 
like   S.    Alba     but    with  long  drooping   branches 


and  the  leaves  not  so  white  beneath  as  in  S.  alba. 


medium  size  ;  branches  smooth  polished,  fragile  at 
their  insertion  ;  leaves  3-6  in.  long  ;  flowering  after 
leafing,  flowering  stalks  (spikes)  leafy  ( cultivated 
only  in  Lahoul  and  Western  Thibet). 

bark  smooth,  greenish  grey  ;  flowers  appear  before 
the  leaves  ;  flowering  stalks  (spikes  )  1-4  in.  long- 
silky. 


see  Shrubs,  Alternate,  Stipulate,  Simple. 


Fopulus    nigra,   var 
pyramidalis, 

Lombard?  Poplar, 

Frast ,  safeda . 

SaliciNe^;. 

F.  B.  I.  v.  638. 

The  Plains  to  10,000  ft. 
Kashmir,  Lahore. 

Populus  ciliata,   The 
Himalayan  Poplar. 

Pahari  pipal. 
SALICINE.E. 

F.  B.  I.  v.  638. 
Himalaya.      4-10,000     ft. 
Simla  (Collett). 


Leaves  long  stalked. 

large,  sometimes  planted,  is  easily  recognised  by  its 
pyramidal  shape,  other  characters  like  the  following 
species  of  Populus,  but  leaf  2-4  in.,  stalk  l-2£  in. 
long,  male  flowering  spikes  short,  stamens  15-30,  female 
spikes  4-6  in.  long. 


large  bark  grey,  smooth  on  young  plants,  vertically 
wrinkled  on  old  ;  buds  viscidly  resinous ;  branches 
angled  ;  leaves  3-7  in.  long,  ovate,  stalk  2-5  in. ; 
flowering  before  leafing  ;  flowering  stalks  ( spikes ) 
male  short,  female  branched.  2-9  in.  long  ;  seeds 
numerous  with  long  silky  hairs. 


PopullIS    balsamifera,  large,  strongly  scented  leaf  buds   viscidly  resinous  ; 

Pa7tfo,  biit.  branches  angled  ;    leaves  2-5    in.   long,    ovate,  stalk, 

Salicine>e.  2-5  in.  male    flowering    spikes  sessile,  stamens  20-3  0 

F.  B.  I.  v.  638.  female  5-6  in.  long. 
The  Plains  to  13,000  ft. 
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Trees  with  Alternate  Stipulate    Simple  Leaves. 

Petals  None. 

PoPUlUS  OUPhratica,  large  ;  leaf  buds,  velvety,  not  viscid  ;  branches    not 

Saf&dar,  palach,  bagnu         angled. 

Salicine^e. 

F.  B.  I.  v.  638, 

The  Plains  to  13,000  ft. 

FopulUS     alba,       The        large  ;  leaf  buds,  shoots  and  under  surface  of  leaves 

White  Poplar  Or  covered    with    short   dense   cottony  hairs  ;  leaves  2-4 

0  in.,  stalk     1-2    in. ;     flowering  stalks   (spikes)    male 

Chita  bagnu,  janglifrast.    ,  _   .  .  _  „_    „        ,        .,         , 

hairy  2-4  in.,  stamens  6-10,  female  spikes  shorter. 
Salicine^:. 

F.  B.  I.  v.  639. 
Himalaya,  4-10,000  ft. 
Simla,  Planted,  (Oollett). 


{To  be  continued.) 
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INSECT  LIFE  IN  INDIA  AND  HOW  TO  STUDYgIT, 

BEING 

A  SIMPLE  ACCOUNT  OF  THE  MORE  IMPORTANT    FAMILIES  OF    INSECTS 

WITH  EXAMPLES  OF  THE  DAMAGE  THEY   DO  TO   CROPS, 

TEA,  COFFEE  AND  INDIGO   CONCERNS,  FRUIT 

AND  FOREST  TREES  IN  INDIA, 

BY 

E.  P.  STEBBING. 

Chapter  VII  (with  Plates  III  and  IV). 

(Continued  from  page  446  of  Vol.  XVII.) 

Order  V.    COLEOPTERA  (BEETLES)— contd. 

Series  II. — Adephaqa  or  Caraboidea. 

Tarsi  five  jointed,  antennae  filiform  or  nearly  so.  Mouth  parts  high- 
ly developed,  with  slender  projecting  mandibles  ;  abdominal  segments 
visible  ventrally  usually  5  in  number.  These  beetles  are  usually  dark 
coloured,  active  and  slim,  with  long  powerful  legs  which  enable  them 
to  run  very  rapidly.  Both  beet  es  and  their  larvae  are  carnivorous. 
The  grubs  are  generally  dark  coloured,  with  a  group  of  ocelli  on 
each  side  of  the  head  and  with  well  developed  legs,  each  having  two 
claws.  This  distinguishes  their  larvae  from  all  other  coleopterous 
ones  which  have  only  one  claw  present.  The  grubs  live  beneath  the 
bark  of  trees  or  in  wood  where  they  follow  and  feed  upon  bark  and 
wood-boring  insects;  or  they  are  to  be  found  in  the  soil  feeding 
upon  root-eating  insects  or  on  or  in  plants  and  crops  engaged 
in  a  similar  manner.  The  group  is  probably  of  considerable  utility 
to  man. 

Fam.  IV.    Cicindelidse— Tiger-beetles. 

Bright  coloured  beetles  with  large  eyes  and  with  the  clypeus  (lower 
portion  of  front  of  the  head)  extending  laterally  in  front  of  the  inser- 
tion of  the  antennae,  the  latter  being  long  and  straight.  The  mandibles 
are  large  and  are  set  vertically  instead  of  horizontally,  which  gives  the 
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PLATE  III. 


Fig.  6.     Poimli.ia   copricollis. 


Horace  Knight  del 


Wetherman,  Kntield. 
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head  of  these  insects  a  striking  and  curious  appearance.  The  elytra  are 
often  brilliantly  coloured  and  spotted,  and  the  legs  long  and  powerful 
and  adapted  for  rapid  movement  (see  Fig.  121). 

The  Cicindelidse  form  one  of  the  smaller  families  of  the  Coleoptera, 
numbering  about  1,500  species.  Dr.  Walter  Horn  of  Berlin  is  now 
engaged  upon  a  classification  of  the  family. 

The  beetles  move  and  fly  rapidly  about  in  the  sunlight  and  are  some- 
what difficult  to  take  owing  to  their  wariness  and  rapid  movements. 
In  running  they  often  proceed  in  a  serpentine  manner.  The  family  may 
be  said  to  include  some  of  the  most  active  and  the  most  carnivorous  of 
the  beetles.  Its  members  feed  upon  insects 
of  all  kinds.  Bates  states  that  the  species 
he  observed  in  South  America  were  of  di- 
verse colours,  but  usually  agreed  in  colour 
with  the  general  colours  of  the  locale  they 
inhabit.  This  is  not  always  the  case  in 
India  ;  at  least  not  with  the  common  spe- 
cies. For  instance  the  common  brightly 
coloured  eight-spotted  tiger-beetle  is  to  be 
found  swarming  on  the  stony  river  banks 
of  the  Sunkos  River  in  Assam  near  the 
Bhutan  frontier  and  is  very  easily  seen  in 
such  a  locality.  On  the  other  hand  numer- 
ous forest-dwelling  species  will  be  found 
to  resemble  to  a  marvellous  degree  the  many  shaded  colouring  of 
the  forest  floor  over   which   they  run  on  flit   hurriedly   in  rapid   short 

flights.  The  larvse  of  earth-living  Cicindelidse 

1  ive    in   deep    burrows     sunk  more    or    less 

vertically  in  the   soil   and  probably  partially 

formed  by  the  female,  who  is  furnished  with 

powerful  and  elongate  excavating  instruments 

at    the   end   of    her   body,   at  the    time   of 

ovipositing.       In  these   pits  the  larvae   take 

up    a    peculiar      position    for    which    their 

shape  is  particularly   adapted  ;  the  head  and 

•p       -22  prothorax   are   broad,   the   rest  of  the    body 

Larva  of  a  Tiger-beetle.       slender,   the  5th  segment    of  the   abdomen  is 

20 


Fig. 


121.— The  Eight-spot- 
ted Tiger-beetle  (Ci- 
rindbla  octonotata) 
(Assam). 
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furnished  on  the  back  with  a  pair  of  strong  hooks  ;  the  larva  supports 
itself  at  the  top  of  the  burrow  by  means  of  these  hooks  and  its 
terminal  tube  and  blocks  the  mouth  of  the  tunnel  with  its  large 
head  and  prothorax  and  in  this  position  waits  for  its  prey  (vide  Fig. 
3  22).  This  consists  of  insects  which  may  alight  upon  it  or  run  over 
it.  When  an  insect  comes  within  reach,  the  head  of  the  larva  is 
thrown  back  with  a  rapid  jerk,  the  prey  is  siezed  by  the  long  sharp 
mandibles,  dragged  to  the  bottom  of  the  burrow  and  devoured. 
Readers  will  note  that  there  is  some  similarity  in  the  method  of 
capturing  their  prey  between  the  larva  of  the  Ant  Lion  (vide  supra) 
and  that  of  the  tiger-beetle.  Few  Cicindelid  larva?  are  known  but 
the  ones  studied  all  appear  to  possess  the  same  structure  and  to 
have  the  same  habits.  Little  unfortunately  is  at  present  known 
about  them  in  India. 

The  greater  majority  of  the  Cicindelas  are  inhabitants  of  the  tropical 
and  semi-tropical  regions  of  the  globe  and  beyond  the  fact  that  we 
are  aware  that  they  are  predaceous  upon  other  insect  life  their  life 
histories  have  been  very  inadequately  studied.  Whether  they 
confine  themselves  to  particular  forms  or  species  of  insect  life  or 
whether  they  are  omnivorus  in  this  respect  is  a  point  of  considerable 
interest  and  also  of  economic  utility  and  one  which  requires  close 
study.  Some  members  of  the  family  are  wingless,  whilst  others, 
such  as  C.  octonotata,  are  particularly  active  on  the  wing.  Some, 
it  is  thought,  only  frequent  '  white  ant '  or  termite  heaps  or 
nests. 

A  common  Indian  species  is  the  little  green  six-spotted  tiger-beetle, 

Cicindela  punctata,  with  green  elytra  each  with 

o  orange  red  spots  on  them  (Fig.  123)  which  is 

predaceous  upon   the  rice  bug  in  the  rice  fields 

of  Bengal   where  it  can   be   found   numerously 

in    the    rains.      It    flies    and   runs   with    great 

activity.       Cicindela    octonotata,  the    8-spotted 

tiger-beetle  (Fig.  121)  (brilliant  green  with  red 

Fig.  123.  spots),  already  alluded  to  is  to  be  found  plenti- 

,  "  Jf  ,„  e        ful    on    the    stony  river   beds    of  the    Sunkos, 
Tiger-beetle  (C«V?»-  .  J 

dela  sex-punctata)      Reidak  and  other  rivers   in   Assam   near    their 
(Bengal).  debouchment  from  the  Bhutan  Hills. 
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C.  whithilli  is  a  dark  sea-blue  species  common   in  Poona  (Fig.  124). 


Fig.  l^.—Cicindela  whithilli  (Poona). 
C.  hcemorrhoidalis  (Fig.   125)  is  the  black   species  with    two  round 


<f~^ 


orange 


spots  on 
each  elytra;  it  is  an 
inhabitant  of  Ben- 
gal, and  othe 
parts  of  the  coun- 
try, whilst  C.  au- 
rulenta,  a  Sikkim 
species,  has  a 
green  head  and 
thorax  with  cop- 
pery   blotches    on 

r>r-     l       J 

the  latter  and  cseru- 
lean  blue  elytra  with  3  yellow  spots  on  each  as  shown  in  Fig.  126. 
I  have  taken  this  insect  often  in  the 
Chittagong  Hill  Tracts  and  South  Lushai 
Hills  where  it  is  common.  Collyris 
caviceps  has  a  very  long  narrow  thorax, 
the  whole  insect  being  brilliant  shining 
blue.  Another  Sikkim  species  is  the 
curious  Tricondyla  maerodera  which 
is  dark  shining,  blue  black  in  colour 
and   resembles   a    long    black  ant.     It 


FIG.  125. —  Cieindela  hcemoi 
rhoidalis  (Calcutta). 


Fig.  126.— Cicindela  auru- 
lenta  (Sikkim). 


is  shown  in  Fig.  127. 


Fig.  127 .—Tricondyla 
maerodera  (Sikkim). 
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Fam.  V.    Carabidae— Ground  Beetles. 


These  beetles  resemble  the  Cicmdelidfe  but  the  mandibles 
are  set  horizontally  instead  of  vertically.  The  insects  are 
usually  blue  or  black  in  colour  and  are  carnivorous  in  their  habits. 
The  clypeus  does  not  extend  laterally  in  front  of  the  antennae  (Fig. 
128) ;  the  upper  joints  of  the  latter  are  covered  with  a  minute 
pubescence. 

The  Carabidce  form  one   of  the  largest  families  of  the  Coleoptera 

containing    over    13,000     described 
species.     The  family  is  of  very  con- 
siderable   economic     importance    to 
man  owing  to  the  carnivorous  habits 
of  many    of     its  members.     In  the 
tropics    and   semi-tropics   the   forms 
are  generally  winged,    but   in  other 
parts   of    the    world   they  are   often 
entirely  terrestrial  being  rarely   seen 
on  the  wing,  many    species  having 
merely     rudimentary    wings.      The 
larvse  are  usually  elongate   in  form 
and  run  freely  :  they  can  be    recog- 
nised easily  by    the   fact    that   their 
tarsi    end    in    two    claws    and    by 
their   exserted  sharp  long    calliper- 
like mandibles,  and    by    the    body    ending    in   two  processes    (some- 
times jointed)  and  a  tube  of  vary- 
ing length  projecting  backwards. 
Fiff.  129  shows  a  larva  of  one   of 
the   ground  beetles  feeding    upon 
a  beetle  grub. 

The  Carabidse  are  predaceous  both  as  grubs  and  beetles,  and  live 
in  various  ways.  They  attack  and  feed  upon  living  insects,  soft 
grubs  and  even  dead  animal  matter.  The  grubs  may  live  in  the  soil, 
the  beetle  on  maturing  issuing  from  the  soil  and  either  remaining  a 
terrestrial  insect,  rarely  taking  to  flight,  or  it  may  search  for  its  prey 
ctively   on    the     wing.     The     grubs     of    other    species   live     above 


Fig.  128.— The  Six-spotted  Ground- 
beetle  (Anthia  sexgwttata) 
(India). 


Fig.  129.— Larva  of  a  Ground-beetle. 
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FlG.    4.       A.GESTRATA    OKICHALCKA. 


Horace  Knight  del. 


Wetherman,  Enfield. 
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ground  running  about  the  surface  of  the  soil  or  of  vegetation  or 
they  may  live  beneath  the  bark  and  in  wood  in  the  tunnels  of 
bark  and  wood-boring  insects  feeding  upon  the  larvse  of  these 
latter.  Little  is  at  present  known  about  these  bark  and  wood  living 
forms  but  it  is  quite  certain  that  there  are  a  considerable  number 
of  species  living  in  the  forests  in  this  manner.  A  few  species 
have  been  detected  eating  growing  corn  and  even  immature  seeds 
of  Umbelliferous  plants  ;  these  belong  chiefly  to  the  genera 
ffarpahis,  Zabrus,  and  Amara.  Nothing  is  known  of  any  Indian 
forms  living  in  this  manner. 

There  are  a  considerable  number  of  blind  members  of  this  family  ; 
those  living  in  caverns  belong  to  the  genus  Anophthalmus,  species  of 
which  have  been  detected  in  the  caves  of  the  Pyrenees,  of  Austria 
and  of  North  America  and  may  not  unlikely  be  found  in  caves  in  the 
Himalayas.  Other  blind  Oarabidse  have  been  discovered  in  various 
parts  of  the  wo rl  d   living   under  large    stones    buried   deep   down   in 

the  earth,  the  insects  probably  passing 
through  many  generations  under  the  same 
stone.  Other  minute  species,  of  the  genus 
Aepus,  live  under  stones  below  high  water 
mark,  emerging  only  when  the  tide  uncovers 
them.  Some  Carabidee  frequent  the  nest  of 
termites  and  of 
these  there  are 
one  or  more  at 
present        u  n- 

identified     spe- 
Fig.  130.  •       t    r 

Calosme  oriental?  (India),     cies      in     India. 

Of  carnivorous  Carabidaj  a  common 
small  black  one  in  India  is  Calasome 
orientale  (Fig.  130)  which  attacks 
and  feeds  upon  the  young  of  the  mi- 
gratory or  North-West  Locust  (Acri- 
dium  peregrinum)  destroying  them 
in  large  numbers  when  the  locust  is  FiQ  m^Pheroptophug  margi. 
spreading  through    the  country    on    its  naug  (Calcutta.) 
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great  flights.  The  large  black  Anthia  se.vguttata,  with  six  large 
cream  yellow  spots  on  the  elytra  shown  in  Fig.  128,  is  common 
throughout  India.  I  found  it  feeding  upon  the  caterpillars  of  the 
hawk  moth  Psendosphinx  discistriga  in  Berar  in  July  1901.  These 
larvae  were  defoliating  teak  trees  in  the  Melghat  forest.  Fig.  131 
shows  Pheroysophus  marginalis,  inhabiting  the  neighbourhood  of 
Calcutta,  which  has  the  elytra  widened  apically,  the  head  and 
thorax  with  yellow  blotches  on  them  and  each  elytra  with  two 
yellow  patches  on  them,  the  largest  behind.  A  closely  allied 
species  with  a  red  head  and  thorax  and  dark  blue-black  elytra 
with  3  yellow  blotches  on  each,  the  basal  small,  median  ones 
large  and  rounded  and  apical  ones  transverse,  is  common  in 
the  N.  W.  Himalayas  and  in  the  Terai  region  at  the  foot  of 
the  mountains. 

Catascopus  whithilli,  shown  in   Fig.   132,  is  a  Carabid  beetle  fairly 

common     in     Sikkim. 

I  have  also  taken  it  in 

Assam.    The  head  and 

thorax      are       shining 

green,  the  latter  hav- 
ing a  V-shaped  depres- 
sion situated  centrally  ; 

the   elytra   are    purple 

black  and   channelled. 

Fig.    133     depicts     a 

common  black  ground 

beetle  of  Bengal  named 

Trigonotoma      viridi- 

collis.  This  insect  has  a 

metallic  green  thorax. 
The  most  curious  insects  of  the  group  are,  however,  the  3  known 
species  of  the  genus  Mormolyce  which  as  Fig.  134  shows  have  some 
resemblance  to  the  remarkable  leaf-insect  (PhyUium  set/the)  shown 
in  Fig.  14  of  these  papers.  The  Mormolyce  have  an  extraordinary 
shape  for  Carabtdce  ;  the  sides  of  the  elytra  form  large  crinkled  ex- 
pansions and   the   head   is   unusually   elongate.     These  insects    live 


Fla.   132.— Catascopus 
whithilli  (Sikkim    and 
Assam). 


Fig.  133.— Common 
black  ground  beetle 
{Trigonotoma  viridi- 
oollis)  (Maldab.) 
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on   the   underside    of   fallen    trees    in    the    Malay    Archipelago     and 

Peninsula  and 
i  n  Tenas- 

serim.  It  is 
possible  that 
heir  flat 
shape  may  aid 
them  in  their 
pursuit  o 
their  insect 
prey  as  is 
known  to  be 
the  case  with 
other  forms 
of  insect  life 
preda  c  e  o  n  s 
upon  bark 
and  wood- 
boring  insects. 
Morm  o  I  y  c  e 
phy Modes,  the 
insect  depicted 
in  Fig.  134, 
comes  from 
Tavov. 


Fig.  134. — Mormolyce  phyllodet,  (Tavoy). 


Fam.  VI.    Dytiscidse— Water-beetles. 

This  is  the  only  aquatic  family  of  beetles  which  will  be  briefly  con- 
sidered in  these  papers. 

The  Dytiscidse  have  their  antennae  bare  ;  the  hind  legs  are  formed 
for  swimming  and  cannot  be  used  for  ordinary  walking ;  the 
metasternum  has  no  transverse  line  across  it  and  is  closely  united  behind 
with  the  extremely  long  coxae. 

The  Dytiscidfe  or  true  water-beetles  are  of  interest  because  they 
differ  from  the  aquatic  Neuroptera,  in  that  they  live  in  water  both  in 


870  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XV1I1. 


the  larvse  and  imaginal  stages  of  their  lives  ;  there  is  reason  neverthe- 
less for  believing  that  they  are  modified  terrestrial  insects.  Jn  their 
general  organisation  they  are  similar  to  Carabidce.  They  are  perfect- 
ly at  home  in  water  but  they  must  come  to  the  surface  to  breathe. 
The  wing  cases  fit  perfectly  to  the  body,  except  at  the  tip,  so  as  to 
form  an  air-tight  space  between  themselves  and  the  dorsal  surface 
of  the   body  ;  this   space   forms  an   air  reservoir.     When  the  insect 

requires  more  air  it  rises  to  the 
surface  and  exposes  the  tip  of  the 
body  exactly  at  the  level  of  the 
water,  separating  at  the  same  time 
the  abdomen  from  the  wing  cases 
so  as  to  open  a  broad  chink  at  the 
spot  where  the  parts  were,  during 
this  insect's  immersion,  so  well 
held  together  as  to  be  air  and 
water-tight. 

Something  over  1,800  species 
are  at  present  known,  the  insect 
being  most  plentiful  in  the  cooler 
regions  of  the  globe.  Cybister 
iimbata  (see  Fig.  135)  is  a 
predaceous  water-beetle  which 
has  been  described  by  An- 
nandale  from  Behrampur  in 
Bengal. 


Fig.  134. — A   predaceous    water-beetle 
(.Cybister  Iimbata)    (Bengal). 


Insect  Life  in  India. 
Correction  Slij). 

As  it  was  found  impossible  to  place  all  the  beetles  depicted  in  the 
coloured  Plates  III  and  IV  on  one  Plate,  the  following  corrections  are 
necessary  in  the  text  of  Chapter  VII : — 

Vol.  XVII.  No.  2.— p.  137— lines  28,  29— delete  the    words    "It 

is  depicted  in  Plate  III,  fig.  3." 
p.  139— line  1,  for   '  Plate   III,  fig.    1  '    read 
'  Plate  III,  fig.  3.' 

p.  Ill — last  line,  for  '  Plate   III,  fig.  5  '  read 
'  Plate  III,  fig.  1.' 
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Vol.  XVII.  No.  2.— p.    443— line    3,  for   'Plate    III,  fig.  6'  read 

'  Plate  III,  fig.  5.' 

p.  443 — line  4,  for  '  Popilea  cupricollis  '   read 
'  Popillia  cupricollis.' 
p.  443 — line  6,  for  '  fig.  7  '  read  '  fig.  6.' 
p.  444.— line  35,  for  '  Plate  III,  fig.  2'  read 
'Plate  IV,  fig.  ].' 

p.  445.— line  38,  for  '  Plate  III,  fig.  8'  read 
'  Plate  IV,  fig.  2.' 

p.  446.— line  2,  for   '  Plate  III,   fig.   9'    read 
'  Plate  IV,  fig.  3.' 

p.  446.— lines  10, 11  for  '  fig.  10  in  Plate  III' 
read  '  fig.  4  in  Plate  IV.' 


(To   be   continued.) 
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THE  PRESENT   EPIDEMIC   OF   MALARIA   IN   THE   PORT 

OF   BOMBAY  :  A  DESCRIPTION  OF  THE  MOSQUITO 

WHICH  IS  CARRYING  THE  DISEASE,  WITH 

SOME  REMARKS  ON  PREVENTIVE 

MEASURES. 

BY 

Capt.  W.  Glen  Liston,  I.  M.  S. 

( With  4  Illustrations.) 

[Read  before  the  Bombay  Natural  History  Society  on 
Mth  September  1908.) 

In  a  paper  which  I  read  before  this  Society  in  1905,  entitled: 
'  Plague  Rats  and  Fleas,'  I  put  forward  reasons  why  a  subject 
like  this,  which,  at  first  sight,  appeared  to  be  a  medical  one,  should 
be  considered  by  a  Natural  History  Society.  To-day,  in  asking  you 
to  bear  with  me  while  I  tell  you  something  about  malaria,  similar 
reasons  have  prompted  me  to  claim  your  indulgence.  The  reasons 
are  briefly  these  :  Malaria,  as  I  will  show  you,  is  as  closely  con- 
nected with  Natural  History  as  it  is  with  medicine,  for  while 
quinine  can  generally  cure  the  disease  it  is  nevertheless  more 
important  to  prevent  the  spread  of  the  malady  than  to  attempt  to 
cure  it,  and  this  can  only  be  done  by  those  who  have  some  know- 
ledge of  Natural  History. 

Malaria  is  one  of  the  most  potent  causes  of  sickness  and  death 
in  tropical  lands  ;  it  has  been  the  greatest  hindrance  to  the  civiliza- 
tion of  these  lands ;  it  has  cost  the  British  Empire,  in  the  attempt 
to  accomplish  this  noble  object,  millions  in  men  and  money.  The 
cause  of  this  loss,  since  the  cure  is  now  in  our  hands,  is  much  to  be 
deplored  and  must  be  attributed,  at  least  in  great  measure,  to  ignor- 
ance of  the  cause  and  prevention  of  the  disease.  This  subject,  there- 
fore, is  well  worthy  of  consideration  not  only  by  the  medical  profes- 
sion but  by  the  whole  human  race.  It  is  a  study  which,  when  the 
lessons  it  teaches  have  been  applied,  will  be  of  the  greatest  benefit 
to  man.  Briefly,  it  may  be  said  that  the  cause  and  prevention  of 
malaria  resolves  itself  into  a  study  of  the  malaria  parasite  in  man  and 
mosquito,  such  a  study  necessarily  involves  a  knowledge  of  the 
haunts   and    habits    of   mosquitoes,  particularly  those  species  of  them 
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which  are  responsible  for  the  communication  of  the  disease  from  man 
to  man.  You  will  thus  understand  that  it  is  a  subject  well  worthy  of 
consideration  hy  this  Society. 

Malaria  is  a  very  ancient  disease.  It  was  well-known  even  at  the 
time  of  the  Roman  Empire,  but  it  was  not  carefully  differentiated 
from  other  fevers  till  the  discovery  of  Cinchona  bark  in  the  begin- 
ning of  the  17th  century.  The  fevers  which  were  found  to  yield  to 
treatment  with  this  drug  were  thus  more  definitely  distinguished  from 
other  fevers  and  were  found  to  possess  peculiar  features  of  their  own. 
The  fact  that  quinine  destroyed  the  poison  of  this  malady  led  to 
the  assumption  that  the  poison,  which  produced  the  disease,  must 
be  of  a  specific  kind.  Many  wild  guesses  were  made  as  to  its 
nature.  On  the  one  hand,  it  was  thought  to  be  a  gas,  evolved, 
it  might  be,  from  decomposing  vegetable  matter ;  on  the  other 
hand,  it  was  held  to  be  a  parasite.  Various  fungi  and  bacteria 
were  from  time  to  time  believed  to  be  the  cause  of  the  disease, 
among  the  most  famous  of  these  was  the  bacillus  malarias  of  the 
Italian  School.  Meanwhile,  however,  a  more  minute  scientific 
study  of  the  disease  showed  that  it  was  associated  with  the 
appearance  of  a  black  or  brown  pigment  in  the  blood  and 
organs  of  the  sick.  How  came  this  pigment  to  be  produced  was 
the  question  next  to  be  solved.  It  remained  for  Laveran  to  show 
that  the  pigment  was  formed  in  the  bodies  of  minute  animal  para- 
sites (quite  distinct  from  bacteria)  which  infested  the  red  blood  cells 
of  persons  afflicted  with  the  disease. 

The  life  history  of  this  parasite  in  man  was  soon  worked  out  and 
at  least  three  varieties  of  the  parasite  were  recognised.  Then  arose 
the  question:  How  could  the  parasite  gain  an  entrance  into  the 
blood  of  the  sick,  and  how  could  it  escape  from  the  sick  to  infect 
other  persons  ?  A  minute  study  of  the  various  forms  of  the  parasite 
as  it  appeared  in  the  blood  of  man  showed  that  in  each  particular 
variety  of  parasite  two  series  of  forms  could  be  differentiated.  One 
series  of  forms  appeared  to  be  associated  with  an  asexual  process  of 
multiplication  within  the  body  of  man,  while  another  series  of  forms 
appeared  to  be  differentiated  into  males  and  females.  Further,  it 
was  observed,  that  after  the  parasites  had  been  removed  from  the 
body  of  man  together  with  the  blood,  the  male  and  female  forms 
conjugated.     Here  evidently  was  a  clue    to   the  continuance    of  the 


874  JOURNAL, BOMB  AY  NATURAL  HISTORY  SOCIETY,  Vol.  XV III. 

life  of  the  parasite  outside  the  body  of  man.  But  it  was  still  an  open 
question  in  what  situation  further  development  took  place.  The  fact 
that  conjugation  occurred  after  the  blood  was  drawn  from  the  sick 
suggested  the  idea  that  the  parasite  might  find  an  alternate  host  in 
the  body  of  some  blood-sucking  insect.  The  observation  that  the 
disease  was  most  frequently  found  in  marshy  places  and  in  latitudes 
where  mosquitoes  were  prevalent  pointed  to  this  insect  as  the  most 
probable  host  of  the  parasite.  While  this  was  a  theory  accepted  by 
many,  even  before  Boss'  brilliant  and  painstaking  work  converted 
the  theory  into  a  fact,  few  have  yet  fully  appreciated  the  significance 
of  his  work.  The  fact  cannot  be  too  clearly  impressed  upon  you  that 
it  is  not  every  mosquito  which  is  capable  of  spreading  the  disease. 
Had  this  been  the  case,  Ross'  task  would  have  been  a  comparatively 
easy  one,  but  he  had  to  find  the  mosquito  which  alone  among 
hundreds  of  others  was  capable  of  harbouring  the  parasite.  Hundreds 
upon  hundreds  of  mosquitoes  were  carefully  examined  by  him 
without  success,  till  one  lucky  day  he  observed  a  new  kind  of  mos- 
quito with  "  dappled  '  wings.  Success  attended  this  discovery, 
for  in  this  mosquito  with  spotted  wings  the  human  malaria 
parasite  developed.  I  well  remember,  as  I  was  coming  out  to 
India  for  the  first  time,  reading  on  board  ship  with  great  fasci- 
nation Ross'  new  discovery.  I  then  realised  the  importance  of 
knowing  something  about  mosquitoes,  but  you  will  be  surprised 
to  learn  that  some  years  elapsed  before  I  was  able  to  acquire 
even  the  most  elementary  knowledge  of  these  insects  despite  the  faci 
that  I  made  every  effort  to  obtain  literature  on  the  subject.  Indeed, 
at  that  time,  so  little  was  known  about  mosquitoes,  that  one  had  to 
learn  about  these  insects  by  studying  them  for  oneself.  While  I  was 
stationed  on  military  duty  at  Ellichpur  a  splendid  opportunity  pre- 
sented itself  for  working  at  mosquitoes,  especially  that  family  of  them 
which  is  associated  with  human  malaria — I  mean  those  mosquitoes 
which  are  generally  known  as  Anopheles.  At  Ellichpur,  among  a 
number  of  other  anopheles  which  I  found  there,  I  was  able  to  re- 
cognise five  new  species,  one  of  these  is  the  mosquito  which  is  res- 
ponsible for  spreading  the  epidemic  which  at  present  afflicts  thi 
Port  and  about  which  I  propose  to  tell  you  more  to-day.  But  be- 
fore I  can  pass  on  to  this  part  of  the  subject,  I  must  detain  you  for 
a   minute    while  I    describe,  as  briefly  as  I    can,  the  various   stages 
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through  which  the    malaria  parasite  passes   in    the  course  of  its   de- 
velopment. 

The  malaria  parasite  occupies  a  very  humble   position    in    the  ani- 
mal kingdom,  being  classed   among    the    Protozoa.     Let    me  intro- 
duce you  to  this  creature  as  you  will  find  it  in  the  blood  of  a  patient 
suffering  from  the  disease,  just  at  the  commencement  of  an  attack    of 
fever.      The  parasite  then  appears,   after    suitable   preparation,  as  a 
minute  ring  living  within  the  substance  of  a  rod  blood  cell*    (Fig.  2). 
Hour  by  hour  it  grows  in  size  converting  the  red  colouring  matter    of 
the  red  blood  cell  into  a  black  pigment  till  the  whole  «f  the  substance 
of  the  cell  is  destroyed  and-the  parasite  has  reached  maturity  (Figs.  3 
to  6).     This  may  occupy  a  period  of  from  48  to  72  hours.     The  para- 
site then  divides  into  a  number    of  segments,   spores,  or  seeds  which, 
separating  from  one  another,  attack  and  enter  fre«b  red  blood  cells  to 
repeat  in  them  a  similar  cycle  of  development  (Figs.  7  to  10).     A  time, 
however,  soon  comes  in  the  course  of  the  disease,  when  certain  indivi- 
duals are  developed  which,  as  they  grow  larger,   in  place  of  dividing 
into  a  number  of  spores,  become   differentiated  into  male  (Figs.  11, 
12)  and  female    (Figs.  15,  16)   elements.     These  latter  forms  of  the 
parasite  remain  in  the  blood  awaiting  a  favourable  opportunity  to  be 
transferred  to  the  body  of   a  mosquito  when  that  insect  comes  to  suck 
the  blood  of  our  patient.     If  by  good  luck  this  mosquito  happen  to  be 
a  particular    kind  of  anopheles  and  if  it  has  had    a  good  feed  on  the 
patient's  blood  the  male  and  female  parasites,  which  have  been  taken 
into  the  mosquito's  stomach  with    the  blood,   conjugate  there  (Figs. 
13,  14  and  17,  18),    producing  by  their  union  a  minute  motile  worm- 
like   body    (Fig.     19),    which    immediately    proceeds  to    pierce  the 
stomach  wall  of  the  mosquito.     Having   entered   the  stomach  wall  cf 
the  mosquito  the    parasite    comes  to    rest    surrounding  itself   with    a 
capsule  among  the  cells  of  that  organ   (Fig.  20).     Here    it  gradually 
increases  in  size  and  by  n  process  of  multiple  division  produces  a  vast 
number    of  very    minute    spindle    shape    forms    within    its     capsule 
(Figs.  20  to  26).     When  mature  these  spindle  forms  escape  into  the 
body  cavity  of  the   mosquito   and   make  their   way  to  the  salivary    or 
poison  glands    of  the  insect.     In  these   glands  they    find  lodgment, 
particularly    in    the    gland    secretion,    and    are    now    ready,    when 
the  mosquito  thus  infected  bites  man,  to  be  injected  beneath  his  skin 
*  The  reader  should  follow  the  development  of  the  parasite  in  the  diagram  (Plate  A). 
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together  with  the    insects   stinging    secretion.     These  spindle    forms 
(Fig.  27)  placed  beneath  the  human  skin  seek  out  the  red  blood  cells 
(Fig.  1),  attack  and  enter  them  reproducing  in  them  those  stages 
of  development  which  I  have  already  described  to  you  (Figs.  2  to  10). 
The  malaria  parasite  thus  passes  through  two  very  distinct  periods 
of  development  which  we  can    separate    by    a    line   in   the    diagram 
I  have  made.      One  period  is  passed  in  the  body  of  man,   while   the 
other  is  passed  in  the  body  of  a  suitable    mosquito.     For   the    main- 
tenance of  its  existence  the  parasite  must  pass  through  each    of  these 
stages   successively.     Certain    conditions   are     required    on    the    one 
hand  for  the  transference   of   the    parasite    from    man    to    mosquito, 
while  on  the  other  hand  certain    other   conditions   are  necessary    for 
its  transference  from    mosquito  to    man.     The    most   important   con- 
ditions necessary  in  the  former  case  are:  first,  the  presence  of  definite 
species  of  anopheles,  and  second,  the    presence   of    suitably    infected 
man,  i.e.,  with  male   and  female  forms  of  the  parasite  in  the  circulating 
blood.     In  the  latter  case  the  necessary  conditions  are  first,   the    pre- 
sence  of   suitably    infected    anopheles,  i.e.,    with  the   spindle   shaped 
bodies   (sporozoites)  in  the  salivary  secretion,  and  second,  the   presence 
of  susceptible   man.     With  these  somewhat  long,  though   necessary, 
preliminary     remarks   we    are    now   in    a    position    to   consider    the 
immediate  subject  of  this  paper — the  present  epidemic  of  Malaria  in 
the  Port  of  Bombay. 

My  attention  was  first  directed  to  this  epidemic  by  certain  remarks 
made  in  the  Municipal  Corporation  by  Mr.  D.  E.  Watcha  and  Dr. 
Sukhia.  These  gentlemen  a  few  months  ago  declared  that  so  severe 
was  the  epidemic  of  Malaria  in  the  Frere  Road  and  in  certain  parts 
of  the  Fort  that  the  houses  there  were  being  vacated  and  people 
were  leaving  the  place.  These  statements  so  excited  my  curiosity 
that  I  determined  to  make  an  enquiry  into  the  matter.  Investiga- 
tion proved  that  the  statements  were  correct  and  that  a  very  severe 
epidemic  of  Malaria  was  raging  in  these  districts,  as  the  following 
facts  will  show  you. 

There   are     four     ways     by     which    it  is    possible   to    ascertain 
to    what   extent    Malaria     is    present    in    a    particular    place.      Wo 
may    firstly    scrutinise   the    vital    statistics     or     secondly     we    may 
examine  the  children  of  the  place,  observing  to  what  extent  enlarge- 
ment of  the  spleen  is  present  among  them.     Thirdly  we  can  examine 
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microscopically  the  blood  of  the  children  living  in  the  locality  and 
note  the  number  which  harbour  malaria  parasites.  Fourthly,  we 
can  seek  for  anopheles  in  the  district  noting  the  species  and  es- 
pecially the  number  which  show  malaria  parasites  in  their  bodies. 

With  the  assistance  of  Captain  Mackie  I  have  been  able  tc 
gauge  the  severity  of  the  disease  in  the  present  instance  in  each  oi 
these  four  ways,  and  I  shall  deal  with  each  method  separately. 

It  was  difficult  to  obtain  reliable  statistics  of  the  extent  to  which 
malaria  prevailed  for  accurate  records  had  not  been  kept  in  the 
past.  Many  cases  of  the  disease  however  came  to  our  notice  and  I 
may  mention  particularly  three  cases  of  that  grave  and  fatal 
form  of  the  malady  known  as  cerebral  malaria.  These  cases 
all  occurred  within  a  period  of  three  weeks.  But  I  am  in  a 
position  to  give  some  figures  which  carry  with  them  some  force, 
they  have  been  kindly  supplied  to  me  by  the  Superintendent 
of  the  P.  &  0.  Company.  He  writes  :  "  Each  steamer  after 
"  being  in  the  Victoria  or  Prince's  Docks  for  a  few  days  returns  its 
"  cases  of  malaria  with  painful  regularity  and  not  only  does  the 
"  sickness  last  the  whole  time  the  ships  are  in  port  here  but  the 
"  fever  appears  to  be  of  such  a  malignant  character  that  it  continues 
"  throughout  the  whole  voyage  to  London  and  consequently  in- 
"  capacitates  a  large  number  of  our  crews  from  rejoining  thei;- 
"  vessels  there.  This  state  of  things  has  become  so  serious  that 
"  my  General  Managers  have  telegraphed  to  me  from  London  that 
"  cases  of  malaria  are  increasing  to  an  appalling  extent  amongst  the 
"  crews  of  the  Bombay  mail  steamers,  the  '  Arabia  '  which  sailed  from 
"  Bombay  on  the  1st  August  last  having  had  82  cases  on  the 
"homeward  vovage,  the  'Persia'  which  sailed  on  the  15th 
"  idem  landed  100  cases  in  London  and  a  similar  number  occurred 
"  on  the  'Marmora  '  which  left  on  the  29th  August.  This  will  give 
"  you  some  idea  of  the  seriousness  of  the  epidemic." 

Secondly,  we  have  examined  a  considerable  number  of  the 
children  living  in  the  Frere  Road  in  order  to  ascertain  to  what  extent 
enlargement  of  the  spleen  prevailed  among  them.  No  less  them  80 
per  cent,  of  the  children  suffered  in  this  way.  Thirdly,  a  microscop- 
ical examination  of  the  blood  of  a  number  of  children  was  made, 
which  revealed  the  fact  that  as  many  as  50  per  cent,  of  them  were 
harbouring  the  malaria  parasite. 


878  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XVI II. 

Fourthly,  we  collected  a  number  of  mosquitoes  in  the  neighbour- 
hood ;  we  observed  that  anopheles  were  abundantly  present.  An 
examination  of  these  showed  that  two  species  were  found,  viz., 
Anopheles  rossii  and  Anopheles  stephensi.  Now  the  former  mosquito 
can  be  captured  all  over  Bombay  :  moreover  it  has  been  examined  in 
large  numbers  on  many  occasions,  but  has  never  been  observed  to  be 
infected  in  nature,  so  that  this  mosquito  did  not  seem  to  play  any  part 
in  spreading  the  disease.  Anopheles  stephensi  on  the  other  hand 
has  never  been  found  by  me  in  Bombay  before.  It  has  since  been 
captured  only  within  the  limits  of  the  present  epidemic  area.  We 
have  dissected  a  large  number  of  these  mosquitoes,  caught  chiefly  m 
the  Frere  Road  :  nearly  25  per  cent,  of  them  harboured  the  malaria 
parasite  in  some  stage  of  development.  This  discovery  is  particularly 
interesting,  not  only  because  it  is  the  first  time  that  this  mosquito  has 
been  observed  to  be  infected  in  nature,  but  also  because  the  other 
species  which  have  been  found  infected  in  India,  viz.,  Anopheles 
listoni  and  Anopheles  cvlicefacies  have  been  mosquitoes  which  breed 
in  flowing  water— in  streamlets  and  irrigation  canals,  while  this 
mosquito,  Anopheles  stephensi,  generally  breeds  in  still  water — in 
wells,  in  cisterns,  in  chatties  and  in  tinpots.  Moreover,  it  assumes 
an  additional  interest  in  view  of  the  fact  that  the  present  epidemic 
seenis  to  be  associated  in  some  way  with  the  construction  of  the  New 
Docks.  Earthworks  of  this  nature  have  very  often  been  associated 
with  severe  malaria,  and  if  for  no  other  reason  than  to  guard  against 
such  eventualities  in  the  future,  the  present  epidemic  ought  to  be 
thoroughly  investigated. 

I  have  said  that  this  epidemic  of  Malaria  is  associated  with  the 
presence  of  two  species  of  anopheles,  the  one  harmless,  while  the 
other  is  responsible  for  spreading  the  disease.  It  is  of  importance, 
therefore,  to  distinguish  these  mosquitoes  from  one  another.  They 
can  be  diiferentiated  from  one  another  in  the  stages  of  imago,  larva, 
and  egg.  The  fully-developed  mosquitoes,  as  you  will  see,  somewhat 
closely  resemble  one  another  (  Plates  B  and  C  )  ;  but  a  more  careful 
inspection  will  reveal  the  fact  that  Anopheles  stephensi 'is  rather  greyer 
than  Anopheles  rossii  which  has  a  somewhat  brownish  hue.  With  the 
naked  eye  or  a  hand  lens  you  can  readily  observe  that  the  marking  on 
the  palpi  of  the  two  mosquitoes  differs.  Anopheles  stephensi  has  two 
broad  white  bands  towards  the  tips  of  the  palpi  separated  by  a  narrow 
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Plate  B. 


ANOPHELES   STEPHENSI. 
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Plate  C. 


ANOPHELES    ROSSI. 
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dark  band  (see  Plate  B),  while  rossii  has  a  single  broad  white  band 
at  the  tips  of  the  palpi  followed  by  a  broad  dark  band  which  again  is 
followed  by  a  narrow  light  band  (see  Plate  C).  The  legs  of  Anopheles 
stephensi  too  are  speckled,  especially  the  tibia  and  femora,  while  this 
is  not  the  case  with  Anopheles  rossii  (see  Plates  B  &  C).  The  larvse  can 
be  distinguished  by  the  shape  of  the  leaflets  of  the  palmate  hairs,  the 
terminal  filament  of  each  leaflet  in  rossi  is  very  long  (see  Plate  I)), 
while  it  is  comparatively  short  in  the  case  of  stephensi  (see  Plate  D). 
The  eggs  of  the  two  species  differ.  In  the  case  of  stephensi  the 
lateral  floats  encroach  upon  the  deck  surface  of  the  Qgg,  so  that  this 
surface  has  the  shape  of  a  figure  of  8  (Plate  D).  The  floats  in  the 
egg  of  rossii  are  placed  well  down  upon  the  lateral  surfaces  (Plate  D). 

Let  us  now  see  whether  the  favourable  conditions  necessary  for 
the  multiplication  of  the  malaria  parasite  are  to  be  found  in 
the  infected  area.  First  the  conditions  suitable  for  the  transference 
of  the  parasite  from  man  to  mosquito  are  fulfilled  in  the  abundant 
presence  of  a  suitable  species  of  anopheles,  viz.,  Anopheles  stephensi 
and  in  the  presence  of  a  human  population  suitably  infected 
with  parasites  working  on  the  new  docks,  many  of  whom,  especially 
"  the  ghatis,"  coming  from  malaria-infected  country  villages,  carry 
in  their  blood  the  parasite  ready  to  develop  in  mosquitoes.  Secondly, 
the  conditions  for  the  transference  of  the  parasite  from  mosquito  to 
man  are  fulfilled  in  finding  a  large  number  of  suitablv  infected  mos- 
quitoes  among  the  susceptible  population  of  the  Port.  These  are  con- 
ditions suitable  for  the  epidemic  spread  of  the  disease. 

I  have  left  myself  little  time  to  speak  about  preventive  measures. 
These  measures  can  conveniently  be  considered  as  personal  and  pub- 
lic measures.  A  word  or  two  on  personal  measures  will  suffice.  The 
object  of  these  measures  is  twofold.  First  to  destroy  the  malaria  par- 
asite in  the  human  body  by  the  administration  of  quinine  :  se- 
cond, to  avoid  being  bitten  by  mosquitoes  by  the  use  of  mosquito 
curtains  at  night  and  protective  coverings  for  the  feet  and  hands 
during  the  evening  hours.  The  use  of  Wellington  boots  in 
the  evening,  in  place  of  slippers,  is  a  very  simple  and  effective 
precaution  against  infection. 

Public  measures  for  the  prevention  of  malaria  are  more  important 
in  this  country,  because  poverty  and  ignorance  seldom  permit  the 
personal  measures  being  properly  carried  out.     These    measures    aim 
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chiefly  at  the  extermination  of  the  malaria  carrying  mosquito,  and 
this  is  generally  effected  by  destroying  the  insect  in  its  larval  stage 
when  it  is  found  living  in  various  collections  of  water.  A  gang  of 
men  is  organised  and  trained  to  detect  and  destroy  these  mosquito- 
breeding  places.  Major  Ross  has  given  the  name  '  Mosquito 
Brigades'  to  these  gangs,  The  work  undertaken  by  a  mosquito 
brigade  can  be  done  intelligently  or  otherwise.  On  the  one  hand, 
having  ascertained  which  particular  mosquito  is  spreading  the  disease, 
they  can  seek  out  and  remove  the  breeding  places  of  this  mosquito,  or, 
on  the  other  hand,  they  may  blindly  attempt  to  destroy  all  mosquito- 
breeding  places.  This  latter  is  the  plan  of  working  generally 
adopted.  To  my  mind,  in  a  city  like  this,  such  a  plan  of  operations  is 
not  only  foolish  but  likely  to  yield  very  unsatisfactory  results.  A 
knowledge  of  the  habits  of  mosquitoes  soon  teaches  us  that  each 
species  selects  particular  types  of  breeding  places,  so  that  it  is  possible 
to  say,  for  example,  that  in  this  puddle  we  shall  find  Anopheles  rossii; 
in  this  irrigation  canal  we  shall  find  Anopheles  culicifacies  ;  in  this 
tank  we  shall  find  barbirostris,  or  it  may  hefuliginosus.  We  can,  in 
this  way,  seek  out  any  particular  species  of  mosquito  we  may  want  and 
naturally  save  ourselves  an  immense  amount  of  trouble.  If  we  mean 
to  exterminate  any  particular  species  of  mosquito  it  is  blind  folly  to 
attempt  to  destroy  all  mosquitoes,  for  not  only  will  the  task  be  a 
herculean  one,  but  the  expenditure  both  in  time  and  money 
will  be  enormous.  It  is  necessary,  therefore,  having  first 
ascertained  which  mosquito  is  carrying  malaria  to  seek  out 
and  destroy  its  breeding  places.  In  the  present  case  we  know 
that  Anopheles  stephensi  is  the  mosquito  which  is  spreading  the 
disease  and  it  is  important  to  learn  something  about  its  breeding 
places. 

In  Bombay  I  have  found  this  mosquito  breeding  in  iron  cisterns 
on  the  roofs  of  the  houses  and  in  concrete  water  troughs.  In  Madras 
it  has  been  found  in  old  disused  wells,  and  in  the  Punjab  in  earthen- 
ware gharras  of  water  and  in  tin  pots  containing  clean  water.  In 
short,  Anopheles  stephensi  is  a  mosquito  which  breeds  in  small 
collections  of  clear  water.  Having  discovered  the  breeding  places, 
each  one  will  require  to  be  dealt  with  rationally.  It  is  absurd  to 
paint  kerosine  or  pesterine  over  every  pool.  Thus,  for  example,  to 
prevent  Anopheles  stephensi  breeding  in  the  iron  cisterns  in  our  houses 
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in  the  Fort,  the  hinged  trap-door,  now  generally  used  on  these 
cisterns,  must  be  replaced  by  a  more  accurately  fitting  cover  to  pre- 
vent mosquitoes  gaining  an  entrance  to  the  water.  Again  the  best 
treatment   for  disused  wells  is  to  have  them  filled  up. 

Dealing  with  the  breeding  places  of  stephensi  in  this  rational  way 
we  can  appreciate  what  effect  our  measures  are  having  by  collecting 
the  adult  insects  from  time  to  time  and  observing  whether  they  are 
more  or  less  easily  found.  If  still  they  continue  to  be  easily  captured, 
then  we  must  seek  some  other,  yet  undiscovered,  breeding  place. 

In  bringing  this  paper  to  a  close  and  thanking  you  for  your  patient 
hearing,  I  feel  sure  that  you  will  agree  with  me  that  the  time  has 
arrived  when  a  thorough  enquiry  should  be  made  into  the  conditions 
which  have  brought  about  this  epidemic,  and  that  measures  should  be 
at  once  taken  to  deal  with  the  situation  in  some  more  thorough  way 
than  has  been  attempted  in  the  past. 
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AN  INDIAN  STOAT. 

BY 

R.  C.  Wroughton,  f.  z.  s. 

Blanford  records  that  a  stoat  taken  by  Dr.  G.  Henderson  at  Dras, 
beyond  the  Koji  La,  is  in  the  Indian  Museum,  Calcutta.  This  is, 
I  believe,  the  only  authenticated  case,  a  stoat  having  been  taken  in 
India,  and  even  this  scarcely  comes  strictly  under  that  category. 

Mr.  0.  H.  T.  Whitehead  has  recently  presented  to  the  National 
Collection  a  small  collection  of  mammals,  among  which  are  three 
specimens  of  a  stoat  (1  $  and  2  $  ),  which,  by  their  size,  are  evidently 
of  a  different  species  from  M.  erminea  of  Europe.  I  have  much 
pleasure  in  naming  this  new  species  after  Mr.  Whitehead. 

MlJSTELA    WHITEHEADI,  Sp.  11. 

A  mustela  of  the  erminea  type  but  of  markedly  smaller  size. 

Fur  and  colour  pattern  as  in  M.  erminea. 

Dimensions  of  the  type  taken  in  the  flesh  (the  figures  in  brackets 
are  those  of  an  adult  female  of  the  same  species)  :— 

Head  and  body,  21.0  (173):  tail,  85  (63);  hindfoot,  37  (28); 
ear,  21  (16). 

Skull  ;  greatest  length,  43  (37)  ;  basilar  length,  38'7  (32-1)  ; 
zygomatic  breadth,  23  (19*6) ;  braincase  breadth,  20*5  (17) ;  length 
B^  4-9  (4)  :  length  2^  3*6  (3-1). 

Hah.:  Hazara  Dist..  N.  W.  Frontier  Province  (Type  from  Kagan 
Valley). 

Type  :  Adult  male.  No.  49.  Collected  by  Mr.  C.  H.  T.  Whitehead 
on  24th  July  1908  and  presented  to  the  Natural  History  Museum, 
South  Kensington. 

In  1895,  Mr.  Thomas  (Ann.  Mag.  N.  H.,  p.  452)  described  a  form 
still  smaller  than  whitehead},  from  Ferghana,  which  he  temporarily 
classed  as  a  sub-species  of  M.  erminea,  the  typical  European  stoat. 
This  latter  species  has  been  broken  up  into  quite  a  number  of  geogra- 
phical races,  the  differences  between  these  however  are  very  small 
compared  with  the  gap  which  separates  all  of  them  from  the  present 
form  and,  a  fortiori,  from  ferghance. 

Accepting  ferghan cs  as  a  good  species,  and  ignoring  the   local  races 
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of  erminea,  the  following  table  gives  the  comparative  sizes  of 
M.  erminea  (represented  by  English  specimens),  M.  lohiteheadi,  and 
M.  fer  ghanoe. 


M.  erminea. 

M.  white- 
headi. 

M.  fer- 
ghanoe. 

Dimensions. 

i 

Remarks. 

$ 

9 

1 

$ 

9 

$ 

Head  and  body 

_L  ii  1 1           •  •  •           •••           ••• 

270 
115 

1 

220 
105 

210 

85 

173 
63 

200  * 
63 

*  This  measure 
was  taken 
from    a    skin 

Hindfoot 

L.iHl                      •••                   •••                    ••• 

45 
22 

40 
22 

37 
21 

28 
16 

31 

specimen  and 
is  almost  cer- 
tainly exces- 
sive. 

Skull:  greatest  length  ... 

52 

46-3 

43 

37 

35-4 

basilar  length 

48 

42 

38-7 

32-1 

29-7 

zygomatic  breadth 

30 

26 

23 

19-6 

18-2 

braincase  breadth 

22 

20-4 

20-5 

17 

17-8 

length  lM 

5-1 

4-6 

4-9 

4 

4-1 

length  m-  1- 

4-9 

3-6 

3-1 

3-3 

, 
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FURTHER  NOTES  ON  THE  BUTTERFLIES  OF  THE 

KONKAN. 

BY 

G.  W.  V.  deRhe-Philipe. 

In  an  earlier  number  of  the  Journal  (Vol.  XV.,  page  42),  Messrs.  Comber 
and  Aitken  published  a  list  of  the  Butterflies  of  the  Konkan  ;  and  the  former 
added  a  few  further  notes  in  a  later  number  of  the  same  Volume  (page  356). 
May  I  supplement  these  and  add  a  few  more  species  to  the  lists — the  result  of 
a  couple  of  years'  somewhat  occasional  collecting  in  the  areas  in  question. 

Euplcea  Icollari,  Felder. — This  species  is  far  more  common — on  the  Ghats 
at  any  rate — than  is  generally  thought.  Its  similarity  to  E.  core,  especially 
during  flight,  is  however  so  great,  that  it  escapes  notice  as  a  rule.  It  certainly 
escaped  mine  for  two  years  ;  but  netting  a  somewhat  larger  and  heavier  look- 
ing Euplcea  than  usual  for  examination  on  one  occasion,  I  found  it  to  be  a 
'  hollari ';  and  thereafter  I  took  several  at  Khandala  in  October  and  November 
last  year.  There  was  one  particular  corner  just  below  the  Khandala  Hotel 
camping  ground  where  they  fairly  swarmed. 

Ypthima  baldus,  Fabricius  (=  Y.  philomela,  Johanssen). — Common  on  the 
Ghats  in  October  and  November  ;  less  so  during  the  rains. 

Ypthima  asterope,  Klug. — This  species  does  not  appear  in  Mr.  Comber's  lists 
A  female  was  taken  at  Andheri  in  October. 

Apatura  camiba,  Moore. — Common  at  Khandala  after  the  rains.  It  particu- 
larly affects  the  flowers  of  the  Lantana. 

Byblia  itithyia,  Drury. — May  occasionally  be  taken  on  the  Ghats  but  is  not 
very  common. 

Ergolis  ariadne,  Linnaeus. — One  specimen  taken  at  Khandala  in  June. 
Ergolis  taprobana,  Westwood.— This  is  a  race  or  form  of  E.  merione,  Cramer, 
not  of   E.  ariadne  as  is  implied  in  the  list  published.     It   is  the  common  form 
on  the  Ghats  and  quite  replaces  '  merione '  the  usual  form. 

Libythea  myrrha,  Godart,  variety  rama,  Moore.— Not  in  Mr.  Comber's  list. 
Is  decidedly  rare.     One  taken  near  Khandala  in  October  1907. 

Papilio  helenus,  Linnaeus,  or  rather  the  local  race  P.  dahsha,  Hampson. — 
Comparatively  common  on  the  Ghats  during  and  after  the  rains.  Have  also 
seen  more  than  one  at  Vehar. 

Papilio  polytes,  Linnaeus. — I  have  to  record  a  fourth  type  of  female  inter- 
mediate between  the  '  romulus'  and  'polytes''  types.  It  has  the  discal  markings 
on  the  hind  wing  white  as  in  the  'polytes  '  form,  but  at  the  same  time  approach- 
es the  'romulus1  type  in  having  the  broad  white  band  on  the  forewing. 
The  specimen,  which  was  taken  at  Khandala  in  October  1905,  is  the  only  one 
of  the  kind  I  have  seen. 

Papilio  teredon,  Felder. — Col.  Bingham  separates  this  as  the  local  western 
and  southern  form  of  P.  sarpedon,  Linnaeus.     The  differences  noted  by  him  are 
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unmistakeable  ;  and,  judging  by  the  fairly  long  series  of  both  forms  that  I  have 
examined,  are  absolutely  constant. 

Huphina  remba,  Moore. — I  cannot  understand  this — the  local  race  of 
H.  nadina,  Lucas— not  appearing  in  Mr.  Comber's  lists.  The  species  is  almost 
as  common  on  the  Ghats  as  H.  phryne  ;  and  the  difference  between  them 
is  abundantly  distinct  even  during  flight.     Females  are  very  rarely  taken. 

Ixias  nola,  Swinhoe. — According  to  Col.  Bingham,  this  variety  is  confined 
to  Mahablesbwar,  but  I  took  an  unmistakeable  specimen  at  Khandala  in  Octo- 
ber last  year.  In  addition  to  the  differences  between  this  species  and  i".  mari- 
amne given  by  Col.  Bingham  (Faima  of  India- Butterflies,  Vol.  II,  page  197), 
the  following  are  noticeable  : — 

Termen   of  forewing  of    /.   nola  slightly  but  appreciably  concave.     Up- 
per side,  ground  colour  a  light  creamy  white,  not   the  chalk  white  of     I. 
mariamne.     The  blue-black  shading  at  the  base  of  the  wings,   so  noticeable 
in  nearly  all  specimens  of  '  mariamne  '  is    very   much  restricted  ;   and   the 
terminal  black  border  ceases  at  vein   1   in  '  nola '  whereas  in  '  mariamne  ' 
it  always  extends  right  up  to  the  posterior  angle,  and  in  many  cases  partly 
up  the  dorsal  margin.     The   black   edging   on    the   inside  of  the  orange 
apical  patch  on   the  forewing  sub-obsolete  below  the  sub-costal    vein,  an 
intensely  black  spot  partly  covering  the  discocellulars.    Underside,  a  much 
lighter  yellow  than  in  '  mariamne^  especially  on  the  apical  area  of  the  fore- 
wing, which  in  the  latter  has  always  a  reddish  tinge  owing  to  the  orange  of 
the  upperside  showing  through,  but  which  in  '  nola  '  is  pure  light  yellow. 
The  above  gives  the  insect  a  noticeably  distinct  fades  from  all  specimens 
of  '  mariamne  '  I  have  seen;  while,  of  course,  it   is  altogether  different  from 
any  of  the    various  forms  of  /.    pyrene.     I  have  not  seen  Swinhoe's  original 
description  of  '  nola  ',  and  the  Khandala   specimen — a  male — is  the  only  one  of 
its  kind  that  has  come   my   way  ;  but  it   would   be    interesting   if   observers 
who  have  the  opportunity  would  ascertain  whether  the  differences  I    find   hold 
good  through  a  long  series  of  Mahableshwar  specimens. 

Appias  albina,  Boisduval. — New  to  the  list.  A  male  was  taken  near  the 
Bhore  Ghat  Reversing  Station  in  October  1906. 

Catopsilia  florella,  Fabricius. — This  form,  as  separated  from  C.  pyranthe  by 
Bingham,  is  fairly  common  everywhere. 

Hebomoia  australis,  Butler. — The  western  and  southern  race  of  //.  glaucippt 
Linn.  The  points  of  difference  noted  by  Bingham  do  not  seem  to  be  very 
constant,  especially  in  regard  to  the  presence  or  absence  of  the  inner  black 
edging  to  the  orange  apical  patch.  Specimens  taken  in  the  limits  assigned 
to  H.  australis  are  sometimes  all  but  indistinguishable  from  some  of 
H.  glaucippe  from  Sikkim  and  Burma. 

Everes  argiades,  Pallas. — Not  in  the  original  lists.  Occurs  very  sparingly 
in  the  Ghats  after  the  rains. 

Caslalius  decidea,  Hewitson. — Is  far  more  common  than  C.  rosimon,  Fabr. 
both  in  the  hills  and  the  plains.     Keeps  as  a  rule  to  damp  shady  glens. 
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Nacaduba  atrata,  Horsfield. — Not  uncommon  on  the  Ghats,  but  very  local. 
Seldom  found  far  away  from  damp  water  courses. 

Curetis  dentata,  Moore.— A  female  of  this  variety  of  C.  bulls,  Doubleday  and 
Hewitson,  taken  at  Khandala  in  October  1905.  The  species  is  not  included 
in  Mr.  Comber's  lists  and  is  probably  very  rarely  found. 

Amblypodia  anita,  Hewitson. — This  species  has  apparently  not  hitherto  been 
recorded  on  the  Bombay  side  further  north  than  Karwar.  Though  I  took 
several  males  on  the  Ghats,  I  cannot  say  they  are  common.  They  were  only 
to  be  found  at  the  end  of  October  and  then  only  on  one  particular  tree  grow- 
ing in  one  of  the  ravines  above  the  Khandala  Hotel  ;  and  though  I  got  one  or 
two  on  nearly  every  occasion  I  went  to  this  tree,  I  never,  though  I  explored 
the  country  round  Khandala  pretty  extensively,  saw  the  species  anywhere  else. 
All  the  specimens  had  the  undersides  darker  and  more  blotched  than  is 
typical  ;  but  this  was  probably  due  to  dry  weather  dimorphism. 

Aphnceus  concunus,  Moore. — New  to  the  lists.  One  taken  at  Khandala  in 
October. 

Itapala  orseis,  Hewitson. — Rare.  One  female  on  the  Ghats  near  Khandala 
(October). 

Parnara  narooa,  Moore. — New  to  the  lists.  A  couple  taken  near  Andheri 
after  the  rains. 

Parnara  plebeia,  de  Niceville. — Not  hitherto  recorded  on  the  Bombay  side. 
A  female  taken  below  Khandala  in  October  last  year  agrees  very  closely  with 
de  Niceville's  description  of  the  species  (Watson's   Hesperidce  Indicce,  page  40). 

Odontop ilium  sura,  Moore. — Also  an  addition  to  the  list,  and  new  to  Western 
India.     One  near  Khandala,  October  1907.     Very  scarce. 

Coladenia  tissa,  Moore. — Khandala,  October  1907.     Scarce. 

Celcenorrhmus  fu*ca,  Hampson  (?). — The  description  of  this  species  given  in 
Watson's  book  (page  141)  is  somewhat  scanty,  and  the  specimen  taken  by  me 
at  Khandala  in  October  1907  is  unfortunately  rather  a  damaged  one.  It  is, 
however,  undoubtedly  a  Celanorrhinus ,  and  agrees  most  nearly  with  the 
description  of  'fusca  '.     Only  a  single  specimen  taken. 

The  hills  of  the  Konkan  are  undeniably  rich  in  species  of  the  '  Skipper  ' 
family  ;  and  a  thorough  exploitation  of  them  would,  I  have  not  the  least  doubt, 
bring  to  light  a  number  of  forms  new  to  the  district  if  not  to  India  as 
well.  But  to  get  these  scarcer  Hesperidce  one  must  leave  the  beaten  track 
altogether  ;  they  are  to  be  found,  as  a  rule,  only  in  heavy  jungle  or  in  rocky 
wooded  nullahs  and  ravines,  where  rough  scrambling  is  necessary — scrambling 
which  the  climate  does  not  encourage.  Unfortunately,  too,  the  literature  on 
the  Hesperidce  is  scanty  and  the  family  cannot  easily  be  dealt  with.  Watson's 
book  is  most  valuable  ;  but  the  absence  of  a  key  makes  it  difficult  to  work 
with  unless  one  has  fairly  long  series,  not  only  of  the  different  species  but  of 
the  family  as  a  whole,  available  for  the  purposes  of  comparison.  And  there 
are  few  collections  where  the  Hesperidce  are  well  represented. 
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SOME  BEAUTIFUL  TROPICAL  TREES  AND  THEIR  USES. 

BY 

H.  F.  Macmillan. 

The  selection  of  this  subject  I  owe  chiefly  to  the  Hon'ble  Mr.  Ferguson, 
who  has  been  lately  collecting  information  about  flowering  trees  in  the  neigh- 
bourhood of  Colombo.  I  have  for  the  present  included  under  the  above 
heading  only  fine  flowering  trees,  not  however  that  there  are  not  many  trees 
which  are  also  very  handsome  on  account  of  their  foliage  ;  but  these  might 
well  form  the  subject  of  another  paper.  The  former  may  be  distinguished 
by  the  convenient  term  Flowering  Trees,  which  does  not  of  course  apply  in 
a  botanical  sense,  since  all  trees  normally  produce  flowers,  whether  these 
are  showy  or  inconspicuous.  Many  flowering  trees  of  the  tropics  are  of 
surpassing  beauty  and  magnificence,  and  the  more  they  are  seen  and  the  larger 
their  number  together,  the  greater  do  their  beauty  appeal  to  one.  They 
have,  with  few  exceptions,  no  counterparts  in  temperate  countries,  unless  they 
might  by  a  stretch  of  the  imagination  be  considered  as  greatly  magnified  forms 
of  the  more  showy  annuals  and  perennials  which   so  effectively    adorn  gardens 

and  parks  in  cooler  climes. 

*  *  ss  o  *  o  o 

The  following  are  some  of  the  most  beautiful  flowering  trees  of  the  tropics, 
given  in  alphabetical  order.  By  coincidence  the  first  on  the  list  is  perhaps 
the  finest  flowering  tree  in  the  world,  viz. : — 

Amherstia  nobilis  (Leguminosce),  named  in  honour  of  Lady  Amherst. 
A  medium-sized  tree,  native  of  Burma,  and  considered  the  most  beautiful 
of  all  flowering  trees.  Its  immense  candelabrum-like  sprays  of  red  and 
yellow  flowers,  drooping  from  every  branch  of  the  tree  among  the  handsome 
foliage,  present  an  appearance  of  astonishing  elegance  and  loveliness.  It  is 
in  flower  during  the  greater  part  of  the  year,  but  its  chief  flowering  season  is 
January  to  March.  The  tree  thrives  in  the  moist  low-country  up  to  1,600 
feet,  and  requires  good  rich  and  well-drained  soil.  It  does  not  seem  to 
flourish  near  the  sea,  and  I  believe  is  seldom  met  with  about  Colombo. 
Introduced  to  Ceylon  in  1860. 

Bauhinia  triandra  (Legiimhiosce) — "  Mountain  Ebony  ". — A  small  tree 
with  very  showy  large  flowers,  borne  in  racemes,  pink  merging  into  purple. 
Each  of  the  leaves  is  composed  of  two  leaflets  joined  at  the  base  ;  hence  the 
genus  takes  its  name  from  Bauhin,  twin  brothers  and  botanists. 

Brownea  ariza  (Leguminosa.) — A  small  spreading  tree  with  pinnate 
drooping  foliage,  native  of  Tropical  America,  and  introduced  to  Ceylon  in 
1884.     It  bears  from  the  ends  of  the  branches   large  clusters  of  blossom  which 

S  —  After  the  common  name  means  Sinhalese. 
T  =  Tamil. 
23 
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weigh   the    branches   down.     The  flowers  are    of  a  deep    rose  colour,  of  great 
beauty,  resembling  large  Rhododendron  flowers. 

Brownea  coccinea  (scarlet"). — A  short  spreading  tree,  native  of  South 
America  and  introduced  to  Ceylon  in  1849.  It  is  distinguished  from  the  other 
Browneas  by  the  small  but  numerous  clusters  of  scarlet  flowers  produced  on 
the  stem  and  older  branches. 

Brownea  grandiceps  (large-headed). — A  larger  and  handsomer  tree  than 
either  of  the  former  two,  native  of  Venezuela,  introduced  into  Ceylon  in  1870. 
A  very  beautiful  tree  when  in  blossom,  the  flowers  being  borne  in  very  large 
heads  at  the  ends  of  the  branches,  bright  red  in  colour.  The  foliage  too  is 
very  handsome.  The  young  leaves  are  produced  in  long,  drooping  branches 
similar  to  those  of  Amherstia. 

Brownea  macrophylla  (large-leaved). — A  strong  growing  species, 
introduced  in  1894.  It  is  of  a  less  free-flowering  habit  than  those  already- 
named,  but  the  flowers  are  the  largest,  and  are  of  a  pleasing  shade  of  rose- 
colour  ;  the  long  coloured  stamens  also  distinguish  the  flowers  from  those  of 
the  other  species  of  Brownea. 

Botea  prondosa  (Leguminosce). — "Bengal  kino -tree"  ;  "  Gas-kel,"  S.  ; 
"  Parasu,"  T. — An  erect  tree  with  trifoliate  leaves  indigenous  to  the  forests 
of  the  dry  region  of  India,  Ceylon,  and  Burma  ;  reaches  a  height  of  about  4G 
feet,  and  bears  in  the  dry  months  a  profusion  of  orange-scarlet  flowers.  The 
tree  furnishes  a  resin  ("  Kino  ")  and  a  useful  fibre  ;  a  lac  is  produced  on  the 
young  twigs,  and  the  flowers  are  used  n  India  for  dyeing  yellow  and 
orange-red. 

Cassia  fistula  (Leguminosai).^-"  Indian  laburnum  "  ;  "  Puddingpipe"  ; 
"  Ehela, "  S.  ;  "  Tirukkontontai,  "  T. — A  small  upright  tree,  common  in  the 
forests  of  the  dry  region  of  Ceylon  and  India.  A  beautiful  object  when  iij 
blossom,  the  flowers  being  bright  yellow  borne  in  numerous  long  pendulous 
racemes.  The  flowers  are  used  in  temple  ceremonies,  and  the  astringent  bark 
for  tanning  and  in  native  medicine.  The  black  cylindrical  pods  grow  from  21) 
to  30  inches  in  length  ;  the  pulp  of  these  is  a  well-known  purgative.  Suited 
chiefly,  to  the  rather  dry  country,  but  with  good  drainage  will  thrive  in  the 
moist  districts  up  to  2,U00  feet, 

Cassia  grandis  (great) — "  Horse  Caccia. " — A  native  of  South  America 
growing  to  a  height  of  40  to  50  feet  ;  bears  a  profusion  of  pink  infloresence 
during  the  dry  months  of  February  and  March,  when  the  tree  is  completely 
deciduous.  The  thick,  curved  pods,  the  pulp  of  which  has  an  offensive  smell, 
are  produced  in  abundance  in  June. 

Cassia  marginata  (marginated  leaf). — "  Ratu-wa, "  S.  ;  "  Vakai, "  T. — A 
small  graceful  tree  with  spreading  drooping  branches,  common  in  the  dry 
region  of  Ceylon  and  also  in  Sonth  India  ;  very  ornamental  when  bearing 
its  racemes  of  rose-coloured  flowers,  produced  in  July  and  August. 

Cassia  multijcga  (many-yoked  j — A  slender  quick-growing  tree  of  Tropical 
America,  introduced  to    Peradeniya  in    1851.    Remarkably  beautiful   when  in 
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full  flower  during  August  and  September,  beiug  practically  smothered  with 
very  large  racemes  of  bright  yellow  flowers,  suggesting  a  magnified  Calceolaria. 
The  tree  luxuriates  in  the  moist  climate  of  Peradeniya,  but  does  not 
produce  seed  here.  At  Anuradhapura,  however,  in  the  drier  region,  it  bears 
fruit. 

Cassia  nodosa  (knotted,  referring  to  tbe  knotted  stems). — A  moderate- 
sized  tree,  native  of  Eastern  Bengal  and  Malaya,  very  beautiful  when  bearing 
its  profusion  of  bright  pink  and  rose-scented  flowers,  during  April  and  May. 
The  flowers  are  followed  by  cylindrical  pods,  12  to  15  inches  long.  The  tree 
is  deciduous  in  the  dry  weather. 

Cochlospermum  gossypium  {Bixacece). — "  Kinihiraya  "  or  "  Ela-imbul,  " 
S.  ;  "  Kongu, "  T. — A  rather  small  tree,  native  of  Central  India.  It  has 
become  semi-naturalised  in  dry  districts  in  Ceylon,  and  is  often  found  planted 
near  Buddhist  Temples.  A  beautiful  tree  when  in  blossom,  during  February 
or  March,  with  its  large  bright  yellow  flowers,  which  are  esteemed  as  temple 
offerings.  The  tree  is  deciduous  in  the  dry  weather  :  thrives  in  either  dry 
or  moderately  wet  districts  below  2,000  feet. 

Colvillea  racemosa  {LcguminosaT).—  Named  in  honour  of  Sir  Charles 
Colville  when  Governor  of  Mauritius.  A  medium-sized  tree  (30  to  40  feet 
high)  with  handsome  pinnate  leaves,  native  of  Mauritius  and  Madagascar.  It 
bears  in  September  large,  erect  close  racemes  of  bright  scarlet  flowers, 
presenting  a  very  showy  appearance.  Suited  to  the  moist  or  moderately 
dry  low-country. 

Gliricidia  maculata  (Leguminom)—"  Madre.  "—A  small  quick-growing 
elegant  tree  introduced  from  the  West  Indies  about  1889.  It  bears  long 
arching  feathery  leafy  branches,  which  in  the  dry  weather  drop  nearly  all 
their  leaves  and  produce  along  the  greater  part  of  their  length  masses  of 
pinkish  purple  flowers,  making  the  tree  a  striking  object  for  a  time.  It  thrives 
up  to  2,000  feet,  and  may  be  seen  flourishing  in  the  Victoria  Park  and  elsewhere 
about  Colombo.  Its  quick  growth  and  light  feathery  habit  recommend  it  as 
an  excellent  shade  and  green  manure  tree.  It  belongs  to  the  nitrogenous  class 
of  Leguminosas  ;  also  forms  good  support  for  vanilla  vines.  The  introduction 
of  this  into  Ceylon  was  effected  by  Mr.  C.  Drieberg  when  Superintendent  of 
the  Agricultural  School. 

Jacaranda  mimos^polia  (Bignoniacece). — A  very  elegant  tree  both  on 
account  of  its  leaves  and  flowers.  It  reaches  a  height  of  40  to  50  feet,  and 
bears  a  profusion  of  blue  bell-shaped  flowers  all  along  the  older  wood  of  the 
branches.  Flowering  seasons,  February  to  May,  and  August  to  September. 
The  elegant  bi-pinnate  mimosa-like  leaves  make  the  tree  well  worth  growing 
as  small  foliage  plants  for  pots  in  verandahs. 

Kleinhovia  hospita  (Sterciliaceoc). — A  large  handsome  Malayan  tree, 
introduced  to  Ceylon  about  1820  ;  it  bears  large  terminal  panicles  of  pink  or 
rose-coloured  flowers,  which  appear  during  July  and  August.  Thrives  in  the 
moist  low-country. 
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Lagerstrusmia  flos-reginje  (Lythracetu)— "  Pride  of  India  "  ;  "  Murutu,"  S. 
— A  tree  of  extraordinary  beauty,  about  50  to  60  feet  in  height,  native  of 
Ceylon,  India  and  Malaya.  It  is  undoubtedly  one  of  the  most  strikingly 
showy  of  flowering  trees.  It  is  deciduous  for  a  short  time  in  the  dry  weather, 
but  from  April  to  July  or  later  it  bears  from  the  ends  of  the  branches 
huge  panicles  of  large  mauve  or  pink  flowers.  There  are  two  or  more  varieties 
with  the  flowers  varying  from  shades  of  mauve  to  a  lovely  bright  pink. 

Lagerstrcemia  tomentosa  ( Lythraceai  ). — A  moderate-sized  handsome 
tree,  native  of  hot  and  moist  parts  of  Burma,  introduced  at  Peradeniya  in  1891. 
It  blossoms  twice  a  year,  April  and  October,  bearing  large  erect  panicles  of 
lovely  white  flowers,  produced  from  the  end  of  every  branch.  A  very  orna- 
mental tree  when  in  blossom. 

Lysidice  riiodestegia  (  LeguminoscB ). — A  large  handsome  tree,  native  of 
Southern  China,  introduced  at  Peradeniya  in  1882.  It  thrives  here  and  bears 
from  December  to  February  masses  of  pink  or  rose-coloured  inflorescence,  pro- 
duced at  the  extremities  of  the  branches.  The  persistent  coloured  calyces 
render  the  tree  very  showy  for  several  weeks.     A  handsome  tree  when  in  flower. 

Mesua  ferra  (Gutttferce).—"  Iron-wood  "  ;  "  Na-gaha,"  S. ;  "  Naka,"  T.— A 
moderate-sized,  broadly  conical,  slow-growing  tree,  native  of  the  hot  and  moist 
regions  in  Ceylon,  India  and  Malaya.  A  very  handsome  tree,  much  in  favour 
for  planting  near  Buddhist  temples.  It  blossoms  profusely  in  the  months  of 
April  or  May,  the  large  white  flowers  with  yellow  stamens,  being  delicately 
scented.  The  young  leaves,  which  appear  twice  a  year,  are  of  an  intense  blood- 
red  colour,  passing  through  delicate  shades  of  pink  into  the  dark  green  of  the 
adult  growth. 

Millingtonia  HORTENSIS  {Bignoniacece). — "  Indian  Cork-tree." — An  erect  tree 
with  deep-green  finely  divided  foliage,  reaching  a  height  of  fifty  feet  or  more  ; 
bears  in  November  and  June  a  profusion  of  long,  pure  white,  fragrant  flowers. 
The  tree  is  a  favourite  in  Indian  gardens  ;  thrives  up  to  2,000  feet  in  Ceylon. 

Oncoba  spinosa  ^Bixacea). — A  small  bushy  tree  of  Arabia  with  light  green, 
small  ovate  leaves.  It  bears  in  April  from  the  underside  of  the  young  branches 
large  single  white  flowers  with  yellow  stamens,  very  delicately  scented  and 
suggesting  in  appearance  wild  dog-roses  of  a  large  size.  Introduced  at  Pera- 
deniya in  1883.     It  has  not  yet  set  fruit. 

Peltophorum  ferrugineum  (Legumiuosce). — "Iya-vaki,"  T. — Avery  large 
quick-growing,  symmetrical  tree,  with  a  spreading  top  and  very  graceful  fine 
foliage,  indigenous  to  Ceylon  and  Malaya.  The  young  leaves  and  shoots  are 
covered  with  a  brown  velvet  tomentum,  from  which  the  tree  takes  its  specific 
name.  It  flowers  twice  a  year,  but  during  different  months,  being  remarkable 
for  the  fact  that  when  one  tree  is  in  flower,  another  (of  the  same  kind)  side  by 
side  may  be  in  fruit,  another  may  be  deciduous  ;  the  flowers  are  rusty  yellow, 
sweet-scented,  and  borne  in  large  erect  panicles.  Dr.  Trimen  states  : — "  It  is 
a  magnificent  sight  when  in  full  blossom."  It  is  suited  to  the  dry  region,  but 
also  thrives  to  perfection  in  the  moist  region,  up  to  1.800  feet  elevation. 
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Plumeria  acutifolia  (Apocynaceaf).—  "Temple  tree";  "'Pagoda  tree" 
sometimes  called  "  Frangi-pani"  ;  "  Everiya  "  or  "  Arahya,"  S.— A  low,  spread- 
ing succulent  tree  or  shrub,  introduced  from  Tropical  America  and  now 
naturalised  in  Ceylon,  India,  &c.  It  is  a  familiar  tree  in  the  Eastern  tropics  at 
low  elevations,  and  in  the  low-country  of  Ceylon  generally,  especially  near  tem- 
ples. It  is  bare  of  leaves  throughout  the  dry  weather,  when  it  bears  large 
corymbs  of  white  and  highly  fragrant  flowers. 

Plumeria  rubra  (Red). — A  tree  similar  to  the  latter  but  of  a  less  spreading 
habit,  bearing  bright  crimson  flowers.     Very  showy. 

PoiNClANA  recua  (Legnmluosa;). — "  Flam-boyante  ;  "  "  Flame  tree;"  "  Gold 
Mohur." — A  gorgeous  tree  when  in  full  flower,  bearing  during  the  months  of 
March  to  May  immense  panicles  of  scarlet  or  orange  and  yellow  flowers.  It  is 
a  very  striking  object  in  and  about  Colombo  at  this  time  of  year.  The  tree 
grows  from  50  to  60  feet  in  height,  and  has  handsome  fine  feathery  leaves. 

Posoqueria  longiplora  (Rub/aceas).—A.  moderate-sized,  quick  growing  tree, 
with  large  deep-green  leaves,  native  of  Tropical  America  It  produces  long 
tubular  white  and  sweet-scented  flowers,  borne  in  pendulous  clusters,  during 
May  and  September.     Suited  to  moist  districts  up  to  2,000  feet. 

Pterocarpus  echinatus  (Leguminoso'). — A  moderate  sized  spreading  tree, 
native  of  the  Philippines,  introduced  at  Peradeniya  in  1882;  bears  large 
racemes  of  pale  yellow  flowers  at  the  end  of  the  branches  during  April  and 
May.     Very  ornamental  when  in  blossom.     Suited  to  the  low-country. 

Saraca  declinata  (Leguminoscc). — A  small  tree,  native  of  Sumatra,  intro- 
duced at  Peradeniya  in  1870.  It  forms  a  beautiful  sight  when  bearing  its  huge 
heads  of  bright  orange  yellow  flowers,  produced  on  the  stems  and  older  bran- 
ches during  February  and  March.  Thrives  best  in  partial  shade  in  the  moist 
low-country. 

Saraca  indica  (Indian) — "  Diya-ratmal"  or  "  Diya-ratambala,"  S.  ;  "  Asoca 
Britsch,"  Hind. — A  small  spreading  tree,  native  of  Ceylon  and  South  India. 
On  the  stems  and  branches  are  produced  in  January  to  March  large  sessile 
clusters  of  sweet-scented  flowers,  which  change  from  yellow  to  orange  and  red. 
The  young  leaves  are  pendulous  as  in  Brownea  and  Amherstia.  Thrives  in  shady 
situations,  especially  near  water,  in  the  wet  or  semi-dry  districts  below  1,800  feet. 

Schizolobium  excelsum  (Leguminosiu\ — A  very  large  quick-growing  tree, 
with  fine  bi-pinnate  feathery  leaves,  native  of  Brazil.  Introduced  in  1872  at 
Peradeniya,  where  it  luxuriates,  blossoming  and  producing  fruits  regularly. 
The  flowers  are  borne  in  enormous  erect  racemes,  of  a  bright  yellow  colour, 
during  February  and  March,  when  the  tree  is  quite  bare  of  leaves.  The  flowers 
are  at  once  followed  by  beautiful  feathery  young  foliage.  Thrives  up  to  1,500 
feet  in  the  moist  region. 

Solanum  macranthum  (Solanacece). — "  Potato  tree." —  Amedium-sized  quick- 
growing  and  soft-wooded  tree  of  Brazil,  reaching  a  height  of  30  to  50  feet 
introduced  to  Ceylon  hi  1884.  It  is  a  handsome  object  on  account  of  its  large 
und  rather  spiny  leaves  but  is  particularly  ornamental  when  in  full  blossom. 
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The  large  blue  and  white  flowers,  with  conspicuous   yellow  anthers,  are  pro- 
duced  at   most  seasons  of  the  year,  but  more  especially  after  dry   weather 
Thrives  best  in  particularly  shaded  situations  at  elevations  below  3,000  feet. 
This  is  the  only  species  of  the  potato  order  that  grows  into  a  tree  form. 

Spathodea  campanulata  (Bignoniacece). — A  tall  erect  tree  from  western 
Tropical  Africa,  introduced  into  Ceylon  in  1873,  and  now  fairly  commonly 
planted  about  Kandy  and  elsewhere  as  an  ornamental  shade  tree.  Its  large 
bright  orange-red,  erect  flowers  produced  at  the  tips  of  the  branches  throughout 
the  wet  season,  render  it  strikingly  handsome  and  conspicuous  at  a  distance. 
The  unexpanded  flowers  contain  a  quantity  of  water,  hence  the  tree  has  been 
christened  the  "  Fountain-tree."    Thrives  up  to  1,600  feet. 

Stekculia  COLorata  (Sterculiacece). — "  Malarparutti,"  T. — A  moderate- 
sized  tree  of  40  to  50  feet  in  height,  indigenous  to  the  dry  region  of  Ceylon  but 
thrives  also  in  the  moist  districts.  The  brilliant  orange  scarlet  flowers,  appearing 
in  great  profusion  when  the  tree  is  leafless  (February  to  March  at  Peradeniya), 
render  the  tree  a  handsome  and  conspicuous  ornament.  The  veddas  (aborigi- 
nals of  Ceylon)  are  said  to  call  the  tree  "  Kenawila,"  and  sing  odes  to  it. 

Stereospermdm  xylocarpum  (Bignoniacece). — "  Padri  tree  "  of  India. — A 
large  spreading  tree,  native  of  South  India,  deciduous  for  a  short  time  in  the 
dry  weather.  It  bears  for  a  week  or  two  a  profusion  of  white  bell- shaped 
flowers.     Thrives  up  to  1,500  feet. 

Tabebuia  spectabilis  (Bignoniacece).  —A  small  tree  of  Venezuela  and  the 
West  Indies,  introduced  at  Peradeniya  in  1881.  For  a  short  period  in  April 
or  beginning  of  May,  when  bare  of  leaves,  the  tree  is  an  exceedingly  beautiful 
sight,  being  literally  covered  with  masses  of  yellow  flowers,  which  as  they 
drop  form  a  golden  carpet  on  the  ground.  Thrives  at  Peradeniya  (1,500  feet) 
but  as  yet  only  rarely  produces  seed  here. 

(The  above  article  is  from  "  The  Tropical  Agriculturist  and  Magazine  of  the 
Ceylon  Agricultural  Society"  for  June  1908.) 


NEW  SUB-SPECIES  OF  BLANFORD'S  BUSH- WARBLER 

(HOREITES  PALLIDIPES.) 

At  a  recent  meeting  of  the  British  Ornithologists  Club  Dr.  Hartert  described 
a  new  sub-species  of  Horeites  pallidipes  as  follows: — 

"  Horeites  pallidipes  osmasioni,  subsp.  n. 

Adult  male. — Differs  from  H.p.  pallidipes.  Blanf.  (a  species  breeding  in  the 
Himalayas),  in  having  the  upper  surface  much  deeper  (almost  sepia)  brown, 
and  the  bill  altogether  larger. 

Hah. — Andaman  Islands. 

Type  in  the  Tring  Museum:  $  Port  Blair,  11,  XII,  1906 :  B.  B.  Osmaston 
coll. 

Obs. — This  form  was  found  breeding,  and  Mr.  Osmaston  obtained  its  eggs.'' 
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REVIEW. 

"  THE  WORLD'S  BIRDS  "—by  FRANK    FINN  (HUTCHINSON. 

LONDON,    5s.  net). 

The  writer  of  this  book  is  well  known  to  many  members  of  this  Society  as 
the  former  Deputy  Superintendent  of  the  Indian  Museum  and  the  author  of 
several  small  works  on  Indian  birds.  From  such  an  ambitious  title,  one  might 
imagine  that  mention  would  be  made  of  all  the  different  kinds  of  birds  found 
throughout  the  world,  but  this  is  obviously  impossible  when  it  is  taken  into 
account  that  there  are  only  some  180  pages  in  which  to  deal  with  the  14,000 
different  species  which  are  known  to  exist.  In  his  preface  Mr.  Finn  tells  us 
that  "  the  aim  of  this  work  is  to  afford  a  practical  and  comprehensive  survey 
of  the  living  birds  of  the  world  for  the  benefit  of  those  who  have  not  time  or 
inclination  to  engage  in  dissection  or  detailed  museum  work, "  and  he  also 
states  his  reasons  for  taking  the  various  families  in  alphabetical  order  instead  of 
adopting  any  definite  scheme  of  classification. 

The  names  of  the  principal  parts  of  birds,  both  internal  and  external,  are  ex- 
plained in  a  short  introductory  chapter,  and  a  general  comparative  survey  is 
given  of  the  various  kinds  of  nests  made  by  birds  together  with  a  few  remarks 
on  seasonal  change,  migration  and  geographical  distribution.  Each  family  is 
treated  under  a  number  of  sub-headings,  such  as  size,  eggs,  flight,  distribution 
and  important  species,  and  the  information  is  given  as  concisely  as  possible. 
In  more  than  one  instance  Mr.  Finn  places  several  families  under  one  heading, 
especially  in  the  case  of  the  Passerine  birds,  which  he  calls  Passeridae;  and  this 
method  does  not  lend  itself  to  the  system  of  sub-headings,  as  it  is  hardly 
possible  to  treat  such  a  large  number  of  birds  with  very  distinct  habits  in  this 
wfey. 

It  may  be  that  this  work  will  fulfil  the  purpose  suggested  in  the  prospectus, 
but  we  doubt  if  the  book  will  be  of  much  use  to  "  museum-curators  or  bird- 
keepers." 

The  book  is  illustrated  with  a  number  of  good  photographs,  chiefly  taken 
from  living  examples  in  the  Zoological  Societies'  gardens,  together  with  a  few  of 
smffed  specimens.  They  have  been  selected,  as  far  as  possible,  to  show  repre- 
sentative birds  of  the  less  familiar  families  and  uncommon  species.  It  is 
unfortunate  that  no  guide  is  given  to  the  size  of  the  different  birds  illustrated  ; 
for  instance,  few  people,  we  think,  could  recognise  the  bird  on  the  plate  facing 
page  114,  without  seeing  the  name. 
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CORRESPONDENCE. 

PROPOSED  ALTERATION  TO  THE  FOREST  RULES  IN  REFERENCE 

TO  THE  CLOSE  TIME  FOR  QUAIL  AND  BUSTARD 

IN  THE  BOMBAY  PRESIDENCY. 

Some  correspondence  with  the  Bombay  Government  on  the  above  subject 
was  published  in  the  last  Journal  (page  665  of  this  Volume),  and  the  resolution 
given  below  will,  it  is  considered,  prove  more  satisfactory  than  the  present  dates 
of  the  close  season. 

Rides  under  the  Indian  Forest  Act. 

Proposal  to  change  the  date  of  the  close  season  for  Quail. 

No.  8105. 

Revenue  Department, 
Bombay  Castle.  8th  August  1908. 

Resolution. — On  mature  consideration  Government  do  not  find  that  suffi- 
cient reason  has  been  shown  for  altering  the  dates  of  the  close  season  fixed  in  the 
Appendix  to  Government  Notification  No.  5627,  dated  18th  August  1903.  It 
does  not  seem  necessary  to  prescribe  a  close  season  for  the  grey-quail.  As 
regards  the  rain-quail,  the  close  season  proposed,  namely,  15th  July  to  30th 
November,  is  much  too  late.  A  vast  majority  of  these  birds  breed  in  June 
and  July,  but  they  are  already  mated  in  April,  and  Government  consider 
that  they  should  be  protected  from  that  month.  They  are  mature  by  October 
and  therefore  need  no  protection  then.  Moreover,  as  grey-quail  and  rain- 
quail  are  commonly  shot  together,  the  former  in  considerably  large  number's, 
and  it  requires  <a  very  quick  eye  to  distinguish  one  from  the  other  on  the 
wing,  it  would  not  be  possible  to  enforce  the  rule  if  the  close  season  were 
extended  to  30th  November.  Of  the  other  quail,  the  bush-quail  is  the  only 
one  of  importance,  and  though  exceptionally  late  broods  are  not  uncommon. 
Government  consider  that  the  30th  September  is  late  enough  for  it.  All 
gallinaceous  birds  will  nest  a  second,  and  even  a  third  time  if  the  entire  nests 
are  destroyed,  and  this  fact  accounts  for  the  many  instances  of  late  breeding 
which  have  been  observed.  The  rules  ought  not,  however,  to  be  framed  to 
meet  exceptional  cases  and  seasons,  and  great  scrupulosity  will  defeat  the 
object  of  the  rules.  If  the  close  season  now  prescribed  is  enforced,  it  will,  in 
the  opinion  of  the  Governor  in  Council,  meet  all  reasonable  requirements  and 
serve  all  practical  purposes. 

J.  E.  C.  JUKES, 

Under  Secretary  to  Government. 
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PROPOSED  INVESTIGATION  AND  PROTECTION  OF  THE 
FISHERIES  OF  WESTERN  INDIA. 

As  the  result  of  the  correspondence  with  the  Bombay  Government  on  this 
subject,  the  following  Resolution  has  been  published  : — 
Fisheries — 

Measures  for  the  improvement  of — in  the  Bombay  Presidency. 

No.  5472. 

Revenue  Department, 
Bombay  Castle,  2nd  June  1908. 

Resolution. —  Government  have  read  with  interest  the  papers  on  "Estuary 
fishing — some  remarks  on  its  decadence,  as  an  industry,  in  the  Konkan,  Western 
India,"  and  "  Protective  Legislation  for  Indian  Fisheries  "  forwarded  by  the 
Bombay  Natural  History  Society.  In  the  former  of  these  papers  the  writer 
Mr.  Wallinger  of  the  Bombay  Forest  Department,  depicts  the  evil  effects  of  the 
methods  employed  by  fishermen  in  the  Konkan  in  catching  fish  in  estuaries  and 
creeks.  In  his  opinion  the  methods  are  far  too  destructive  in  their  operation 
without  any  compensating  results  either  to  the  fishermen  or  to  the  fish-con- 
suming population,  and  have  brought  about  the  extinction  of  what  was  some  few 
years  ago  a  flourishing  industry.  The  paper  ends  with  an  enumeration  of  some 
of  the  legislative  measures  adopted  from  time  to  time  in  England,  Scotland  and 
Wales  for  the  preservation  of  fish.  The  second  paper  is  a  reproduction  of  an 
article  that  appeared  in  The  Field  of  2nd  and  9th  May  1903,  in  which  the  writer 
complains  of  the  deterioration  in  the  fish  supply  of  Northern  India  brought 
about  by  what  he  considers  to  be  an  absence  of  protective  measures,  and  con- 
cludes with  a  powerful  appeal  to  Lord  Curzon,  the  then  Viceroy  and  Governor- 
General  of  British  India,  to  have  recourse  to  legislation  to  put  a  stop  to  a  state 
of  affairs,  which,  if  allowed  to  continue,  will,  in  his  opinion,  lead  to  an  extinction 
of  the  fresh  water  fisheries  of  that  part  of  India. 

2.  In  forwarding  these  papers,  the  Bombay  Natural  History  Society  express- 
ed the  hope  that  Government  may  be  able  to  see  their  way  to  introduce  some 
legislation  for  the  protection  of  the  fishing  industry  in  Western  India,  with 
the  view  of  preventing  what  they  consider  to  be  the  wholesale  des- 
truction of  the  fry  of  estuary  and  fresh  water  fish,  and  point  out  that  the 
beneficial  results  of  any  effective  legislation  would  be  apparent  in  most  creeks 
and  rivers  in  a  few  years.  The  Society  further  suggest  the  expediency  of 
creating  a  Fisheries  Department  for  the  purpose  of  enforcing  the  legisla- 
tive measures  recommended  by  them,  and  observe  that  if  further  inquiries 
are  deemed  to  be  necessary  to  justify  the  introduction  of  legislation,  the 
desirability  of  appointing  a  Commission  or  an  Officer  to  continue  the  investi- 
gations already  started  may  be  considered.  These  recommendations  and 
suggestions  of  the  Society  are  supported  by  the  Chamber  of  Commerce, 
Bombay. 
24 
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3.  Government  have  given  careful  consideration  to  the  representations  of 
the  Bombay  Natural  History  Society  and  the  Chamber  of  Commerce,  Bombay, 
as  well  as  to  the  two  papers  forwarded  by  the  former  body.  While  not 
unmindful  of  the  great  importance  of  the  fishing  industry,  Government  are  un- 
able to  subscribe  to  the  opinion  that  the  estuary  and  fresh  water  fisheries  of 
the  Bumbay  Presidency  are  being  so  overworked  or  are  threatened  with  such 
imminent  destruction  as  to  necessitate  recourse  to  legislation.  To  make 
this  point  clear,  it  is  necessary  to  refer  to  the  existing  condition  of  fisher- 
ies— marine,  estuarine  and  fresh  water — in  the  different  parts  of  the  Presidency. 

4.  The  Governor  in  Council  considers  it  desirable  to  make  a  passing  refer- 
ence to  what  appears  to  him  to  be  a  prevailing  misapprehension.  It  seems 
to  be  argued  that  because  the  Governments  of  Madras  and  Bengal  have 
undertaken  inquiries  into  the  fisheries  of  their  respective  provinces  and  have 
entertained  special  establishments  for  the  purpose,  the  Bombay  Government 
should  follow  the  same  coarse  as  regards  the  fisheries  within  their  territorial 
jurisdiction.  It  is,  however,  forgotten  that  conditions  in  this  Presidency  differ 
widely  from  those  which  obtain  in  the  other  two  provinces.  The  fish-eating 
population  of  Bombay  is  not  so  large  as  that  of  either  Madras  or  Bengal,  while 
the  fishing  industry  of  the  first  named  province  has  already  reached  a  high 
stage  of  development. 

5.  With  the  exception  of  a  few  mountain  torrents,  which  do  not  count,  the 
fresh  water  fisheries  of  Sind  are  furnished  exclusively  by  the  Indus,  and  back 
waters,  lakes  and  canals  supplied  with  water  from  the  Indus.  The  people  are 
great  fish  eaters,  and  the  supply  of  fish  is  abundant,  there  being  no  sign  of  any 
diminution,  although  the  means  of  capture  employed  are  as  effective  as  any 
that  have  been  devised  in  any-country.  Sea-fishing  is  carried  on  from  Karachi 
and  the  mouths  of  the  Indus  on  a  great  scale,  in  large  boats,  equipped  for  all 
practical  purposes  as  well  as  English  fishing  boats.  A  great  deal  of  fish  is  cured 
in  the  fish-curing  yards,  and  there  is  a  flourishing  trade  in  fish  maws  and 
shark  fins  in  the  port  of  Karachi.  Large  quantities  of  oysters  and  fish  in  ice 
are  sent  up-country. 

6.  In  Gujarat,  though  it  possesses  two  noble  rivers,  the  Narbada  and  the 
Tapti,  many  smaller  ones  and  numerous  tanks,  inland  fisheries  are  not  of  so 
much  importance,  as  owing  to  caste  prejudices  the  mass  of  the  population  away 
from  the  sea-coast  are  averse  from  eating  fish.  Many  of  the  tanks  and  some 
parts  of  the  rivers  are  jealously  guarded  by  the  dominant  castes  and  can  be 
fished  only  at  actual  peril  of  life.  Some  of  the  lower  classes  take  a  few  fish  out 
of  the  rivers  and  tanks,  and  in  the  upper  waters  the  aboriginal  tribes  eke  out  a 
precarious  livelihood  with  fish  which  they  catch  by  every  primitive  device.  It 
may  be  said  generally  that  the  tanks  and  rivers  swarm  with  fish  which  nobody 
touches.  On  the  other  hand,  the  sea-fishing  is  a  strong  and  flourishing  industry. 
Along  the  coast,  the  fishing  is  carried  on  in  small  boats,  and  the  fish  not  eaten 
fresh  is  sun-dried.  The  deep  sea-fishing  employs  large  well-equipped  vessels, 
which  fish   the   banks    in  the  Gulf  of   Cambay  and   off   the   Kathiawar  coast 
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They  keep  the  sea  for  weeks  together  in  the  fair  season,  running  into  Din 
for  supplies  of  salt.  The  catches  are  salted  at  sea  and  are  imported  at  the 
end  of  the  season.  Large  quantities  of  salted  fish  from  this  source  are  brought 
down  to  Bombay. 

7.  In  the  Northern  and  Southern  Konkan,  the  rivers  consists  mainly 
of  estuaries  running  from  inland.  The  fresh  water  courses  of  these  rivers 
are  short  and  of  no  great  volume,  except  in  the  rains.  The  beds  of  most 
of  the  tributary  streams  are  dry  during  a  great  part  of  the  year.  It  follows 
that  the  fresh  water  fisheries  are  not  of  so  much  importance,  though  a  certain 
quantity  is  taken  from  the  streams  as  they  fall,  by  means  of  weirs,  nets 
and  traps.  Much  of  the  fish  so  taken  would  die  in  any  case  owing  to 
the  drying  up  of  the  streams.  On  the  other  hand,  the  sea-fishing  is  of 
great  importance.  The  sea  is  thoroughly  exploited  to  a  distance  of  eight  or 
ten  miles  from  the  coast,  by  large  vessels,  whose  appliances  are  quite  as 
good  as  those  used  by  fishermen  on  the  South  coast  of  England.  Nearer 
land,  smaller  boats  are  used,  and  in  the  estuaries  and  on  banks  stake  nets 
are  permanently  fixed.  The  amount  of  capital  employed  is  considerable. 
The  fishermen  who  supply  the  Bombay  Market  have  learnt  the  use  of  ice, 
and  the  amount  of  fish  sent  from  Bombay  to  all  parts  of  India  must  be 
considerable. 

8.  To  sum  up,  the  sea-fishing  industry  in  this  Presidency  is  in  a  high  state 
of  development  ;  the  fresh  water  fisheries  are  important  and  flourishing  in  Sind, 
while  elsewhere  they  are  insignificant. 

9.  From  the  foregoing  short  sketch  it  will  be  evident  that  so  far  as  this 
Presidency  is  concerned  there  is  no  need  for  the  adoption  of  preventive 
measures.  Government  are  however  of  opinion  that  the  question  of  improving 
the  fishing  industry  can  be  considered  with  advantage.  The  subject  falls  natu- 
rally under  the  following  heads : — 

(1)  The  exploitation  of  the  fishing  grounds  ; 

(2)  The  preservation  of  the  supply  of  fish  ; 

(?>)  The  utilization  of  the  catches  by  access  to  markets,   curing,  smoking 
canning,  etc.; 
and  each  of  these  heads   must  be  considered    with  reference    to  fisheries  in  (1) 
fresh  water,  and  (2)  the  sea  and  estuaries. 

10.  It  does  not  appear  that  any  action  on  the  part  of  Government  is  called 
for  in  this  Presidency  in  respect  of  inland  fisheries,  or  in  i-espect  of  the  exploi- 
tation of  sea  fisheries  including  fishing  in  estuaries.  It  is  in  this  latter  respect 
that  the  great  difference  between  Bombay  on  the  one  hand  and  Bengal  and 
Madras  on  the  other  is  most  apparent.  The  sea-fishing  industry  of  this 
Presidency  is  in  a  high  state  of  development,  while  in  Bengal  it  has  apparently 
yet  to  be  created  and  in  Madias  the  reports  contain  much  evidence  of  the 
inferiority  of  the  enterprise  and  equipment  of  the  industry. 

11.  The  question  of  the  preservation  of  sea  fisheries  does  not  arise,  as 
owing  to  the  amazing  fecundity  of  the  fish,  the  harvest  of  the  sea  is  so  bounti- 
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ful  and  so  constant  that  overfishing  is  impossible.  No  means  of  destruction 
which  man  can  devise  can  effect  any  appreciable  reduction  in  the  supply. 
Bays  and  estuaries  may  be  overfished,  but  even  in  these  localities  it  is  generally 
the  distribution  of  the  catches  rather  than  their  amount  which  is  affected. 

12.  As  regards  the  last  branch  of  the  subject — the  utilization  of  the  supply 
of  sea  fish,  Government  consider  that  great  improvements  are  possible.  The 
fish-curing  yards  turn  out  large  quantities  of  fish,  but  methods  of  curing 
are  imperfect.  It  is  also  necessary  to  consider  whether  more  liberal 
arrangements  can  be  made  for  the  supply  of  salt  to  boats  for  curing  at  sea. 
The  question  of  establishing  a  canning  industry  not  only  for  sardines,  but  for 
other  varieties  and  their  transport  and  access  to  markets,  also  requires 
consideration. 

13.  It  is  desirable  that  all  these  and  cognate  questions  should  be  carefully 
examined.  Government  however  do  not  think  it  necessary  to  depute  a  special 
officer  to  carry  out  these  investigations,  which,  in  their  opinion,  can  be  under- 
taken by  the  Collector  of  Salt  Revenue,  Bombay,  in  addition  to  his  ordinary 
duties.  The  Salt  Department  furnishes  special  opportunities  for  an  inquiry 
of  this  nature.  Its  subordinate  Officers  all  along  the  coast  are  in  close  touch 
with  the  fishing  population,  and  the  fish-curing  yards  are  under  its  control. 
The  Governor  in  Council  accordingly  desires  that  the  Collector  of  Salt 
Revenue  should  carry  out  the  inquiries  indicated  in  paragraph  12  of  this 
Resolution.  Mr.  Lucas  should  visit  the  coast  during  the  fishing  season 
betweeu  October  and  January,  and  submit  his  report  as  soon  as  his  investi- 
gations are  complete.  On  receipt  of  this  report  it  will  be  considered  what 
measures  should  be  taken. 

J.  E.  C.  JUKES, 
Under  Secretary  to  Government. 
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MISCELLANEOUS  NOTES. 

No.  I.-STRANGE  ACCIDENT  TO  A  SNOW  LEOPARD   {FELIS 

UNCI  A). 

In  May  1906  whilst  shooting  in  Western  Hundes  I  came  on  a  dead  snow 
leopard  which  had  met  its  death  in  a  curious  way.  On  leaving  Nilang  village 
11,300  ft.  in  the  Jadh  Ganga  valley  and  which  was  deserted  at  the  time  of  the 
year,  my  wife  and  I  started  for  our  next  camp  up  the  valley. 

The  road  on  leaving  the  village  follows  the  river  bed  for  some  considerable 
way.  The  bed  of  the  river  here  is  broad  and  shingly  and  along  this  shingle 
bed  close  to  the  hill  side  a  small  stream  about  six  feet  wide,  having  its  origin 
in  some  springs  about  500  yards  or  so  from  the  village,  has  cut  its  way  joining 
the  main  river  close  to  the  village. 

The  load  coolies  were  ahead  of  us  and  as  they  crossed  the  small  stream  near 
the  springs  we  saw  one  of  them  stop  and  pull  out  something  which  looked 
like  a  leopard's  tail,  he  apparently  did  not  think  much  of  it  as  he  dropped  it  and 
went  on.  On  reaching  the  spot  we  saw  a  fine  snow  leopard,  which  turned  out 
to  be  a  female,  lying  in  the  water.  I  had  her  taken  out  of  the  water  and  told 
the  Shikaree  to  have  a  pull  at  her  hair  fully  expecting  the  animal  to  be  rotten 
and  the  hair  to  come  away  in  handfuls,  but  to  my  surprise  not  a  hair  came 
out  and  to  my  delight  on  carefully  examining  the  animal  we  found  her  to  be 
quite  fresh  ;  on  taking  the  skin  off  we  discovered  the  cause  of  death. 

There  were  bruises  all  down  the  back  and  the  forehead  had  a  large  dent 
and  was  smashed  in  evidently  by  a  large  stone.  Above  the  stream  on  the  hill 
side  there  was  a  stone  slide  and  a  fall  of  stones  must  have  caught  the  leopard 
unawares  either  whilst  crossing  the  slide,  in  which  case  she  must  have  rolled 
down  into  the  stream  below,  or  whilst  she  was  actually  drinking  at  the  stream. 
I  cannot  say  if  the  dent  in  the  forehead  actually  killed  her  or  only  stunned 
her,  in  the  latter  case  she  must  have  been  drowned  after  falling  into  the  water. 
The  skin  was  in  perfect  condition  and  has  been  beautifully  mounted  by 
Rowland  Ward. 

H.  C.  TYTLER,  Majou, 
17th  Infantry. 
Barrackpore,  10th  May  1908. 


No.  II.— A  LARGE  SAMBAR  HEAD. 

In  the  Society's  Journal  for  November  1907  (Vol.  XVIII,  page  188)  the 
measurements  of  a  very  massive  pair  of  Sambar  horns  are  given.  A  few  weeks 
ago  I  had  an  opportunity  of  measuring  a  very   large  and  massive  pair  of  horns 
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belonging  to  Mr.  William  Mclnroy  of  Lude,  Perthshire,  the  measurements  of 
which,  I  think,  it  may  perhaps  interest  yon  to  have  : 

Right  horn.     Left  horn. 


Round  burr 

12" 

12" 

Middle 

. . . 

84i" 

8j" 

Length  outside  curve    ... 

42  i" 

43  J" 

„        straight 

36" 

36" 

Span  between  top  points 

2<H" 

„             ..         brow 

15" 

The  above  pair  of  horns   were    presented    many    years   ago    to  the    present 
owner's  father.     Their  history  is  unknown. 

C.  MacI.    RITCHIE,  Captain, 

R.H.A. 

Woolwich,  England,  3rd  May  1908. 


No.  Ill —A  RECORD  MARKHOR  (CAPRA  FALCONER1)  HEAD. 
The  accompanying  photograph  represents   the   head    of  a   markhor   (Astor 
variety)  shot   by  me  on   the    23rd  February    1907,    in  the  Gilgit    District,  on  a 
hill  overlooking  the  Gilgit-Gupis  Road  about  13  miles  from  Gilgit. 
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The  measurements  as  recorded  by  Rowland  Ward  are  as  follows  :  — 

Right  horn  on  curve         ...         59£" 

„       straight 
Left  horn  on  curve 
„         „      straight 
Girth 

Spread  from  tip  to  tip 
The  age  of  the  animal  was   judged  by  the   shikari  with    me  to  be  about    12 

years. 

H.  BARSTOW,  Captain, 

(38th  Dogras,) 
Assist.  I.  O.,  Kashmir  Imperial  Service  Infantry. 
Gilgit,  Kashmir,  31s<  May  1908. 


42|" 
60f" 
39^" 
11|" 
46" 


No.  IV.— THE  PERIOD  OF  GESTATION  IN  MAMMALS. 

In  few  matters  connected  with  natural  history  is  our  information  so  vague 
and  unsatisfactory  as  it  is  with  regard  to  the  duration  of  the  period  of  gesta- 
tion in  different  species  of  mammals.  From  the  very  nature  of  the  case,  it  is, 
of  course,  a  subject  in  regard  to  which  there  is  great  difficulty  in  acquiring 
accurate  information,  and  as  a  general  rule,  such  information  can  be  obtained 
only  from  animals  in  captivity.  Even,  however,  in  the  case  of  species  which 
have  long  been  domesticated  remarkable  mis-statements  have  not  unfrequently 
been  made.  As  regards  the  guinea-pig,  for  example,  it  was  stated  by  Schreber 
that  the  period  of  gestation  was  only  three  weeks,  and  this  statement  seems 
to  have  been  generally  accepted  till  1891,  when  the  late  Professor  A.  Nehriug, 
of  Berlin  pointed  out  that  it  was  really  sixty-three  days.  In  the  case  of  wild 
species  errors  are  still  more  serious,  as  exemplified  in  the  case  of  the  tapir, 
whose  gestation  period  is  stated  in  the  second  edition  of  Brehm'a  lierhben 
to  be  four  instead  of  thirteen  months.  In  these  circumstances  it  is  satisfactory 
to  know  that  Dr.  O.  Heinroth,  of  the  Berlin  Zoological  Gardens,  has  taken 
up  the  study  of  this  subject  in  a  thorough  and  careful  manner,  and  that  the 
results  of  some  of  his  investigations  have  been  published  in  a  recent  issue 
of  the  Zoologischer  Beobachters  (vol.  xlix.,  p.  1),  wherein  he  expresses  his 
indebtedness  to  Dr.  Wunderlich  Koln  and  Mr.  Blaauw  for  many  details.  The 
list  includes  a  large  number  of  species  whose  gestation  periods  have  been 
determined  with  more  or  less  complete  accuracy  ;  and  from  these  the  following- 
items  are  selected  : — 

The  hoofed  or  ungulate  mammals  present  the  longest  duration  of  gestation 
in  the  whole  class,  and  it  is  noteworthy  that,  as  a  whole,  the  perissodactyles 
exceed  the  artiodactyles  in  this  respect,  the  period  of  gestation  in  the  rhino- 
ceroses, however,  being  still  unknown.  The  list  is  headed  by  the  Indian 
elephant,  in  which  the  period  ranges  from  20  months  21  days  to  '  2  months  ; 
next  comes  the  giraffe  with  14  months,  the  American  tapir  with  13  or  13^. 
the  Indian  tapir  with   13,  the  Somali  wild  ass  and  its  domesticated  relative. 
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together  with  the  mountain  zebra  and  the  Asiatic  wild  ass,  about  12  months  : 
Burchell's  zebra,  11|  to  13,  and  the  horse  11  months.  Camels  and  llamas 
also  occupy  a  high  place  in  the  series,  the  period  being  given  as  13  months 
in  the  case  of  the  two  species  of  camel,  from  11  ^  to  13  in  that  of  the  llama, 
and  11 5  and  11  respectively  in  the  guanaco  and  alpaca.  In  the  Bovidae  the 
longest  periods  occur  in  the  anoa  of  Celebes,  9^  to  10  months,  and  the 
beisa  oryx,  10  to  8i  months.  Then  comes  the  roedeer,  from  9  to  9|  months  ; 
Pere  David's  deer,  9^  ;  the  cow,  zebu,  gayal,  bison,  yak,  and  sambur,  9  ;  eland 
and  gnu,  from  8A  to  9  ;  wapiti,  8^  ;  hippopotamus,  nilgai,  elk,  hartebeest, 
sable  antelope,  and  waterbuck,  8  ;  bushbuck,  blesbok,  and  four-horned  ante- 
lope, 7|  ;  blackbuck  and  chamois,  6;  springbuck,  5§  ;  chevrotain,  5^  ;  Nubian 
ibex,  goats,  and  sheep,  5  ;  and  swine,  from  4  to  4^.  It  will  be  seen  from  these 
figures  that  while  as  a  rule  the  larger  species  have  the  longer  gestation  periods, 
there  are  numerous  exceptions  to  such  a  progressive  series. 

As  to  the  primates,  data  are  very  scanty,  but  the  anubis  baboon  is  stated 
to  go  7  months  (against  a  former  record  of  5),  which  suggests  that  the  alleged 
period  of  4^  months  for  the  mandril  is  much  too  short.  In  two  species  of 
lemur  the  gestation  period  is  given  as  3^  months. 

In  the  more  specialised  land  carnivora  the  gestation  is  very  short,  being 
about  3^  months  in  the  lion  and  tiger,  3^  in  the  jaguar,  3  in  the  puma,  leopard, 
and  striped  hyaena,  56  days  in  the  cat,  and  9  weeks  in  the  wolf,  jackal,  and  dog. 
On  the  other  hand,  the  brown  bear  goes  about  7,  and  the  polar  bear,  it  is  said, 
approximately  8  months  with  young,  while  in  the  common  seal  and  the  Cali- 
fornian  sea  lion  the  period  is  believed  to  be  11  and  11£  months  respectively. 

The  rat  and  the  house  mouse  claim  the  record  for  shortness  with  21  days 
each,  while  the  hamster  comes  next  with  22  days,  followed  by  the  domesticated 
rabbit  with  from  28  to  30  days.  In  the  Edentata  the  great  anteater  goes  6 
months,  and  the  hairy  armadillo  2  months,  while  the  only  available  record 
among  marsupials  is  the  great  grey  kangaroo  with  1}  months. 

{From  "  The  Field  "  of  Uh  April  1908.) 


No.  V.— NOTE  ON  THE  OCCURRENCE  OF  THE  INDIAN  CHEVROTAIN 
OR  MOUSE-DEER  (TRAGULUS  MEMINNA)  IN  BURMA. 

In  the  last  number  of  the  Society's  Journal,  Vol.  XVI,  No.  4,  page  739,  a  map 
is  given  showing  the  distribution  of  Tragulus  meminna,  the  Indian  Chevrotain, 
but  no  mention  is  made  of  its  occurrence  in  Burma.  It  is  excessively  common 
along  the  sea  coast  of  Moulmein  and  in  January  1887  I  shot  one  in  dense 
evergreen  forest  at  2,000  feet  elevation  which  is  rather  extraordinary. 

T.  A.   HADXWELL, 

Conservator  of  Forests. 
Forest   Lodge,  Maymyo.  Burma, 

8</j  December  1905 
[This  Note  was  mislaid  and  has  only  recently  been  found,  hence  the  date.— Eds.] 
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No.  VI— A  BEAR  ATTACKING  A  TIGER. 

The  following  will,  I  think,  interest  the  members  of  our  Society  : — 
Last  hot  weather  I  shot  a  large  male  tiger  in  a  beat.  Shortly  afterwards 
a  bear  (an  old  female)  came  up  the  same  path  the  tiger  had  come  and  close 
in  front  of  the  beat.  The  bear  did  not  see  the  dead  tiger  until  a  few  yards 
from  it.  She  stood  up  on  her  hind  legs  in  astonishment  apparently,  and  then 
with  a  roar  (I  think)  rushed  at  the  tiger,  and  began  biting  and  clawing  it 
furiously  behind.  My  sister-in-law,  who  was  sitting  with  me  on  a  rock,  shot 
the  bear.  I  send  a  bad  photograph  of  the  bear  biting  the  tiger,  taken  after 
death  of  course. 

F.  W.  CATON  JONES,  Lt.-Col.,  R.  A.  M.  C. 
Kamptee,  C.  P.,  July  18th,  1908. 

[The  photograph  referred  to  is  unfortunately  not  sufficiently  good  for  reproduction. 
On  page  707  of  Vol.  XV.  of  our  Journal  Capt.  W.  H.  Lane  recorded  a  fight  between  a  tiger 
ard  a  Malay  bear  in  which  the  tiger  ate  the  bear  and  this  note  produced  another  one  (page 
506,  Vol.  XVI )  from  Mr.  G.  K  Wasey,  in  which  he  refers  to  an  encoun'er  between  a  tiger 
and  a  Sloth-bear.     In  this  case  also  the  tiger  appears  to   have  devoured  the  bear. — Eds.] 


No.  VII— BIRTH    OF    HIMALAYAN    CAT-BEARS  (jELURUS  FUL- 

GENS)  IN    CAPTIVITY. 

Thanks  to  Mr.  Fritz  Moller  I  have  had  the  opportunity  of  examining  two 
young  cat-bears  born  in  captivity  in  the  Horticultural  gardens  in  Darjeeling. 

The  mother  recently  captured  was  acquired  on  the  10th  of  May  this  year. 
On  the  7th  July  she  gave  birth  to  two  cubs,  one  ft  and  one  $ .  I  examined 
these  when  only  two  days  old,  the  mother  had  become  so  tame.  While  the 
attendant  extracted  the  cubs  from  their  nest  she  squatted  on  a  beam  just 
above  our  heads,  gnawing  at  a  plantain,  and  though  she  attentively  watched  our 
proceedings,  showed  no  distress  for  her  little  ones,  so  that  I  had  ample  time  and 
opportunity  for  examining  them. 

The  first  thing  to  attract  attention  was  the  absence  of  the  very  distinctive 
colour  and  markings  which  are  so  conspicuous  in  the  adult.  Thus  the  glow- 
ing red  of  the  back,  from  which  I  suppose  it  owes  its  specific  title,  was  replaced 
by  a  pale  rufous  hue.  The  head  was  almost  uniformly  greyish  white,  the 
black  and  white  markings  which  contributes  to  the  quaint  character  of  the  adult 
faces  being  altogether  absent,  and  the  red  adult  face  patch  but  faintly  indi- 
cated by  pale  rufous.  The  black  patch  behind  the  ear  was  as  conspicuous  as  in 
maturity.  The  black  limbs  and  underparts  of  the  parent  were  obscurely 
suggested  in  the  off-spring  by  a  dusky  tinge  in  the  otherwise  greyish  fur  ;  but 
there  was  no  trace  of  the  red  rings  which  encircle  the  tail.  The  fur  appeared 
to  me  as  relatively  as  long  as  in  the  mature  animal.  The  tail  was  relatively 
conspicuously  shorter  than  in  the  adult.  On  the  4th  July  I  re-examined  the 
cubs  and  measured  one.  From  the  nose  to  the  vent  was  about  six  inches,  the 
tail  was  one  and  seven-eighths  inches,  and  the  ears  rather  more  than  half  ::n 
inch. 
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The  eyes  were  not  opened  until  the  6th  of  August  corroborating  native  tes- 
timony previously  received  to  the  effect  that  they  opened  a  month  after  birth. 

I  saw  the  family  again  on  the  '20th  of  August  and  the  cubs  then  showed 
decided  indication  of  the  adult  colouration.  The  fur  was  still  in  the  main 
greyish  dorsally  and  very  close  set  almost  woolly,  but  a  few  sparse  hairs  were 
appearing  showing  the  glowing  red  colour  of  the  parent.  Beneath,  the  fur  had 
acquired  a  smoky  black  tinge.  The  cat-bear  is  called  by  the  Panaris  about 
Darjeeling  "  Khunda." 

F.  WALL,  c.M.z.s.,  Major,  i.m.s. 

Darjeeling,  20th  August  1908. 


No.  VIII. -CROWS  AND  THEIR  SLEEPING  PLACES. 

As  is  well  known  the  crow  rarely  sleeps  where  he  spends  his  day.  He  is  a 
regular  city  man  going  into  town  for  his  day's  business  and  coming  out  at 
night  to  the  suburbs,  and  after  the  toil  of  the  day  he  likes  to  have  a  good  wash 
before  he  goes  to  bed.  The  writer  lived  for  years  in  a  well  shaded  compound 
about  a  mile  from  a  city.  There  were  always  some  crows  about  but  in  the 
evening  (he  compound  filled  up  with  crows. 

But  the  point  of  interest  is  the  distances  which  crows  will  go  to  spend  the 
night  in  a  favored  locality.  One  such  place  is  a  grove  of  trees  near  the  bridge 
of  boats  at  Lahore,  and  all  through  the  evening  hour3  crows  may  ba  seen 
making  for  that  spot  from  all  parts  of  Lahore  itself,  and  not  only  so  but 
we  have  stood  at  the  evening  hour  at  the  extreme  south  end  of  Mian 
Mir  and  watched  the  crows  from  there  making  for  tha'"<  particular  place, 
which  was  five  miles  distant,  and  not  only  so  but  as  one  looked  south  over  the 
treeless  expanse  of  jungle  from  that  end  of  Mian  Mir,  one  could  see  crows 
coming  from  beyond  the  horizon  and  making  straight  overhead  for  that  place. 

More    than   once  business    took  us  to  a  very  small   village  in  the    Amritsar 

district.     From  about  half  past  three  m  the   afternoon  till  about  half  past   five 

a  constant   stream   of   crows   passed    over.     They  were  joined  by  a  few  others 

from    the  neighbourhood  but    the  main  stream  came  out  of  the  horizon  in  one 

direction  and  passed    over  the  horizon  in  the  opposite.      Their  track  was  about 

200  yards  from  side  to  side  and  they  flaw  high  in  the  evening,  but  coming  back 

in  the  very  earliest   dawn  they  almost  skimmed  the  ground.      I  counted  350  in 

fifteen  minutes  one  evening.      The  place  in    question  was  about  3d  miles   from 

Lahore  and  they   disappeared  in  the  direction   of  Lahore.      Where  they  came 

from  I  have  no  idea. 

T.  BOMFORD  (Revd.). 

Dera  Ismail  Khan,    May  1903. 


No.  IX. -A  HOOPOE  INCIDENT. 
A  friend  of  mine  was  detained  in  the   upper  room  of  a  house  in  Kashmir 
whera   he   was   confined  to  his  bed.     There  were   gaps    between    thb    boards 
which  f oi  mod  the  floor  of  his  room,  and  there  was  a  space  beween  those  boards 
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and  another  set  of  boai'ds  which  formed  the  ceiling  of  the  room  below,  between 
these  boards  again  were  considerable  gaps.  A  pair  of  Hoopoes  had  found 
access  to  the  intervening  space  and  had  arranged  their  nest  there.  My  friend 
watched  them  with  some  interest  from  his  bed  and  in  due  time  4  young  ones 
were  hatched  out.  One  day  the  cock  came  in  when  the  hen  was  out  and  he 
had  evidently  felt  that  the  burden  of  catering  for  four  youngsters  was  too  much 
for  him  and  so  he  seized  his  opportunity  and  taking  two  of  them  he  pushed 
them  down  between  the  boards  on  which  his  nest  was  built  and  let  them  fall  into 
the  rooms  below  and  then  he  l'  made  tracks  "  not  turning  up  again  until  the  hen 
bird  was  at  home  and  wondering  what  had  become  of  half  of  her  family.  My 
friend  was  not  able  to  understand  the  conversation  that  followed  but  it  ought 
to  have  been  interesting. 

T.  BOMFORD  (Revd.)- 


No.  X.— NOTES  ON  THE  YELLOW-THROATED  BULBUL 
(PYCNUXOTUS  XA  NTHOL/EMi  S.) 

There  is  a  little  known  peak  of  the  Eastern  Ghats  situated  in  the  extreme 
south  of  the  Cuddapah  district  of  the  Madras  presidency,  in  Lat.  13u-4G'-45", 
Long.  78°-28/-30",  which  would  appear  a  sufficiently  interesting  ground  for  a 
naturalist  to  bring  to  the  notice  of  the  Bombay  Natural  History  Society  ;  and 
I  am  happy  to  be  able  to  do  this  and,  at  the  same  time,  afford  a  little  informa- 
tion about  a  very  beautiful  and  uncommon  bird,  the  Yellow-throated  Buibul 
(Pymynotui  xintholfem'is)  which  ocsurs  there. 

The  peak  is  called  Horsely  konda  (Horsely's  hill)  after  a  member  of  the 
Ind.an  Civil  Service  who  built  the  present  Forest  bungalow  and  laid  out  its 
pretty  grounds,  and,  generally  brought  the  cool  breezy  hill  top  to  notice  as  a 
local  hot-weather  resort.  The  height  runs  up  to  4  000  ft.  above  sea  level.  From 
tho  presence  of  a  temple  on  the  summit,  traces  of  a  rude  fort  wall  and  remains 
of  a  paved  track  leading  up  the  hill,  as  well  as  one  or  two  tanks  for  the  storage 
of  water,  the  hill  would  appear,  at  one  time,  to  have  been  of  greater  local 
importance  than  it  is  at  present.  It  is  now  all  included  in  reserved  forest  and 
as  the  water  supply,  though  scanty  at  times,  is  sufficient  and  fairly  distributed, 
the  hill  is  a  great  resort  in  the  hot  season  for  the  birds  of  the  surrounding 
country,  and  must  vie  as  such  with  any  other  on  the  Eastern  Ghats. 

I  visited  the  little  hill-top  late  in  April  last  and,  shortly  after  my  arrival, 
I  became  aware  of  the  presence  of  a  bird  with  which  I  was  unacquainted.  I  was 
not  altogether  surprised  at  this  as  I  had  already  seen  specimens  of  the  Black 
Eagle  Ict'mattus  malayensisj,  the  Ghat  Nightjar  (Caprimuhjus  wacrurvs)  the  Bay 
Banded  Cuckoo  (Penlhoceryx  sonnerati),  and  the  Spotted  Babbler  (I'ellorneum 
ruficep*).  None  of  these  are  very  common  birds  although  ihe  last  mentioned 
would  appear  to  have  a  more  extensive  distribution  than  Blanford  would 
lead  us  to  suppose.  Also,  later,  on  the  evening  of  the  29th  May,  we  heard  the 
English  Cuckoo  (CuculUs  canorus).    I  call  it  the  English  Cuckoo  because  it  is  so 
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intimately  associated  with  so  pleasing  a  side  of  English  life,  but  I  myself  have 
heard  it  between  such  wide  ranges  of  latitude,  conditions  and  climate,  as  the 
desolate  and  wind-swept  Lang  Fjeld  in  Norway  which  if  not  actually  within 
the  Arctic  circle  must  be  very  near  it,  and  the  oppressively  hot  jungles  of  the 
Meduck  and  Warangul  districts  in  the  Hyderabad  Dominions.  Its  occurrence 
so  far  south  as  Horsely  konda  must  surely  be  almost  a  record  ?  We  were 
all  much  pleased  to  hear  it. 

It  was  only  at  the  expense  of  some  little  trouble  combined  with  good  fortune 
that  I  succeeded,  on  the  29th  April,  in  obtaining  a  specimen  o£  the  yellow- 
throated  Bulbul.  The  bird  is  exceedingly  shy  and  restless.  No  sooner  does 
the  eye  light  on  it  than  it  is  gone,  and  its  flight  takes  it  sufficiently  far  away  to 
discourage  ideas  of  following  it  up.  I  secured  my  first  specimen  from  the 
verandah  of  the  little  Mission  bungalow  in  which  I  was  residing.  Later,  on 
the  20th  May,  I  secured  another  specimen,  but  by  then  more  birds  had  arrived, 
evidently  to  nest,  and  at  the  end  of  May  they  were  not  uncommon  on  the  hill. 

The  specimens  I  obtained,  tallied  exactly  in  dimensions  and  markings  with 
Oates'  description.     The  irides  are  brown. 

The  bird  frequents  the  upper  part  of  trees  and  its  presence  is  readily  de- 
tected by  its  note  to  which  it  is  constantly  giving  utterance.  This,  which  is  a 
very  pleasing  note,  whilst  readily  recognized  as  the  note  of  a  Bulbul,  is  louder 
and  mellower  than  that  of  any  other  Bulbul  I  am  acquainted  with.  The  birds 
go  about  in  pairs  and,  once  up  the  hill,  seem  to  take  up  their  quarters  in  some 
chosen  spot  where  they  are  usually  to  be  found:  large  boulders  shaded  by  trees 
being  especially  favoured. 

On  the  15th  May,  whilst  returning  from  a  stroll  in  the  jungle  with  the  Rev. 
W.  Howard  Campbell,  whose  name  is,  I  believe,  well  known  to  the  Society, 
I  found  a  nest  of  this  bird.  It  was  placed  on  the  ground  amongst  dead  leaves 
and  between  two  over-arching  granite  boulders.  We  were  in  thin  jungle  on  a 
sloping  hillside.  My  companion,  who  is  better  up  in  the  nesting  of  Indian 
birds  than  I  am,  was  not  a  little  astonished  at  seeing  a  Bulbul's  nest  on  the 
ground.  We  retired  some  distance  and  watched  the  bird's  return,  and  I  subse- 
quently observed  the  bird  on  the  nest.  It  was  a  very  ordinary  Bulbul's  nest 
containing  three  eggs  much  like  the  eggs  of  other  species  of  the  Bulbul  family. 
They  measured  83"  by  67". 

On  the  20th  May  I  found  another  nest  containing  two  eggs.  This  was  placed 
in  a  dwarf  date  palm  (PImnix  humilis) — a  common  feature  of  the  vegetation 
of  our  hills  of  this  altitude  in  Southern  India — on  a  fairly  open  hillside.  On 
this  occasion  also  I  made  sure  of  the  bird  by  watching  its  return  and  observing 
it  in  the  nest. 

Horsely  konda  would  seem  to  be  a  great  nesting  resort  at  this  time  of  year. 
In  the  small  compound  of  the  house  I  occupied  I  found  nests  of  the  Common 
Green  Barbet  {Thereiceryx  zeylonicus),  the  Coppersmith,  the  Magpie  Robin, 
the  Common  Pied  Bush-Chat,  the  Large  Grey  Babbler  {Argya  malcolmi'),  and 
tne    Madras   Red-vented    Bulbul.     A   patient   search    would,   I  believe,    have 
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rewarded  me  with  nests  of  the  Spotted  Babbler  {Pellorneum  ruftceps)  and  the 
Small  White-throated  Babbler  {Dumetia  albigularis).  We  did,  elsewhere  in  the 
hill,  find  nests  of  Dicrurns  ccerulescens,  the  Large  Cuckoo  Shrike  (Grancalus 
macii)  and  the  Paradise  Fly-catcher  (Terpsiphone  paradisi")  and  Mr,  Campbell 
found  a  nest  of  PeVomeum  ruficeps  containing  3  eggs.  Doubtless  the  foliage  on 
the  hill,  combined  with  the  want  of  it  elsewhere,  and  the  comparative  seclusion 
of  the  forest,  are  the  main  attractions.  In  any  case  the  birds  assembled  there 
in  considerable  numbers  and  afforded  us  much  interest. 

I  have  much  pleasure  in  sending  the  first  nest  found  together  with  the 
eggs  and  two  specimens  of  the  bird  to  the  Society's  museum.  I  have  to  thank 
Mr.  Campbell  for  kindly  curing  the  skins  of  the  birds. 

P.  EOSCOE  ALLEX. 

Bellary,  QthiJune  1908. 

[Since  the  above  was  received  from  Mr.  Roscoe  Allen,  a  previous  note  on  the  same  bird  by 
Col.  C.  L.  Wilson,  R.  A.,  dated  Mhow,  C.  I.,  19th  May  1906,  has  been  found.  This  note  had 
been  mislaid  and  runs  as  follows  : — 

"  Referring  to  No.  302,  Pycnonotus  xantholoemus  the  following  is  my  note  from  my 
diary  : — 

"  Shot  and  identified   one  of  these    Bulbuls  at  Bellary,   Madras,  on  13th   June  1901. 

1  noticed  quite  20  pairs  frequenting  the  rocky  halls.    Took  a  nest  of  Bulbul  on 

23rd  June  1901,  2  eggs  much  incubated,  only  one  preserved.    Shallow  nest  of 

very  coarse  twigs — bound  together  with  cobwebs  and  lined  fine  fibres— the  whole 

a  heavy,  clumsy,  structure   quite  unlike  an  ordinary   Bulbul's  nest.     The  2  eggs 

it  contained  were   white  with  a  very   slight  gloss — blotched   and  marked   with 

purple  and  brick  red,  the  markings  forming  a  very  decided  ring  round  the 

larger  end." 

I  took  these    Bulbuls  at  first   for  No.  305,   P.    luteolus  until  I  'shot  a    specimen  when   the 

species  was  beyond  doubt,  yellow  throat  and  yellowish  green  crown,  see  Key,  p.  286,  Vol. 

I.,  Birds,  Fauna  of  B.  J. 

Subsequently  a  clutch  of  3  eggs  was  brought  to  noe  purporting  to  be  No.  302,  but  they 
are  doubtful,  as  1  did  not  see  the  parent  bird.  From  my  observations,  early  June  and  July 
would  seem  to  be  the  breeding  season. — C.  L.  Wilson. — Eds.] 


No.  XL— NESTING  OF  THE  SPOT  TED- WINGED  GEOSBEAK 
(MYCEROBAS  MELANOXANTHUS)  IN  THE  MURREE  HILLS. 

I  am  writing  to  record  in  the  Journal  the  finding  of  the  nest  and  eggs  of  the 
Spotted-winged  Grosbeak  (HJycerobas  melanoxanihus)  in  this  place  two  days  ago. 
Col.  Rattray  does  not  mention  the  bird  in  his  "  Birds  nesting  in  the  Murree 
Hills  and  Gullies  "  in  Vol.  XVI.,  Nos.  3  and  4  of  the  B.  N.  H.  Society's  Journal, 
and  as  there  is  no  description  of  the  nest  and  eggs  in  the  Fauna  of  British 
India,  the  following  may  be  of  interest : — 

Nest  was  in  a  Yew  tree  about  15  feet  from  ground  on  side  of  a  steep  hill, 
built  on  a  branch  towards  the  end,  composed  of  a  base  or  platform  of  twigs 
from  the  silver  fir  (Abies  webbiani)  on  the  top  of  which  was  a  cup-shaped 
nest  of  moss  laid  with  maiden  hair  stems  and  fine  roots  ;   diameter  of  nest  3i", 
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depth  If",  internal  measurements.  The  outside  of  the  nest  was  lined  with 
some  green  stuff  which  remained  green  and  did  not  dry  up,  which  aided  its 
concealment  and  is  worthy  of  note  I  think.  I  sent  the  man  I  employed  (who 
had  been  lent  me  by  Col.  Buchanan)  up  the  tree  and  the  bird  remained  sitting 
till  he  cams  right  up  to  the  nest.  We  waited  for  ten  minutes  or  quarter  of  an 
hour  wh3ii  the  male  bird  turned  up  and  having  a  good  look  at  him  flew  away  ; 
the  female  came  soon  afterwards  and  I  shot  her  close  to  the  nest  and  not  being 
prepared  for  this  species  I  did  not  recognise  her.  There  was  a  full  clutch  of 
3  eggs  which  are  marked  in  the  same  way  as  that  of  the  Black  and  Yellow 
Grosbsak  (Pi/cuorhamphus  icleroidex)  with  streaks  and  blotches,  only  the 
markings  are  decidedly  more  reddish  brown  :  the  ground  colour  of  the  eggs  is 
light  green  :  the  eggs  were  quite  fresh. 

Size  1-08  by  -8    inches. 
1-07  „  -84       „ 
1-07  „   -8 
The  nest  was  found  building  by  my  searcher  about   10  days  ago  when  we 
were  working  in  nuliah,  height  8  000  ft.      At  the   time  of   taki  g  the  eggs 
Major  Magrath,  51st  Sikhs,  was  with  me  and  has  very  kindly  skinned  the  bird 
for  me  which  I  will  send  to  the  Society  when  dry, 

I  should  be  glad  to  know  if  these  eggs   have  ever  been  taken  and  recorded 
before  ? 

R.  B.  SKINNER, 

Capt..  R.  E. 
Dunga  Gali,  N.-W.  F.  P.,  2Uh  June  1908. 


No.  XII.-THE  QUETTA  ROSE  FINCH  (ERYTHROSPIZA 

0  BSD  LET  A). 

At  pages  520  et  seq.  of  Vol.  XVIII,  of  our  Journal  the  "  Report  of  the 
Baluchistan  Natural  History  Society  "  is  republished.  In  this,  a  note  appears 
on  fcryshrospiza  obaolela.  I  was  one  of  the  first  persons  to  record  finding  the  nest 
and  eggs  of  this  bird,  but,  through  error,  reported  it  as  Hume's  Hawfinch 
{Coccothravstes  humii).  I  was  led  astray  by  accepting  Captain  Marshall's 
identification.  In  this  I  was  foolish  as  the  eggs  were  not  Hawfinches,  but 
typically  Erythrowiza.  Mr.  Stuart  Baker  pointed  this  out  to  me,  and,  at  his 
suggestion,  I  visited  the  Museums  at  Kensington  and  Tring,  when  I  came  to  the 
conclusion  that  he  was  right.  I  wrote  to  the  Quetta  Museum  on  the  subject. 
Mr.  Cumming  very  kindly  sent  me  a  skin  of  the  bird,  which  he  had  identified 
correctly,  as  well  as  discovered  my  error,  which  he  brought  to  notice  in  the 
above  quoted  proceedings.  I  would  ask  all  my  friends,  to  whom  I  have  sen  t 
clutches  of  the  above  eggs,  to  kindly  accept  my  apologies  for  having  misled 
them.     My  Coccothruuates  humii  is  Erylhruspizaobsolita. 

R.  M.  BETHAM,  Lieut.-Colonel, 
102nd  (K.  E.  O.)  Grenadiers. 

Mhow,  C.I.,  28  th  June  1908. 
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No.  XIII.— BREEDING  OF  HODGSON'S  MARTIN  (CHELIDON 
NEPALENSlS)  AND  THE  RED-BILLED  CHOUGH  (GBACULCS 

ERE  MIT  A). 

I  have  been  on  the  look-out  round  Naini  Tal  for  several  years  for  the  nests 
of  0'ieViloii  nepalensis,  a  resident  species  apparently,  and  last  December  while 
taking  a  Lammergeyer's  nest  we  were  overjoyed  to  see  a  vast  number  of  mud 
nests  on  the  cliff  and  a  good  number  of  Chelidon  nepalmsis  hawking  round 
them.  The  nests  were  mostly  in  inaccessible  places,  but  afler  a  prolonged 
survey  we  decided  that  some  of  the  lower  nests  might  be  got  at.  So  on  April 
3rd  we  went  with  ropes  and  long  bamboos  but  found  to  our  horror  that  twelve 
enormous  bees'  nests  were  scattered  about  among  these  lower  nests  making  it 
quite  impossible  to  attempt  them.  Very  high  up  however  there  was  one  small 
new  colony  free  from  bees  and  although  it  seemed  impossible  to  get  at  th«-m, 
my  men  by  climbing  up  to  a  narrow  ledge,  drawing  up  bamboos  and  lashing 
them  together  succeeded  in  reaching  this  small  coiony  of  at  out  twenty  nests  ; 
it  was  a  fine  feat  of  climbing  and  our  grief  was  great  when  we  found  nearly  all 
the  eggs  too  hard-set  to  blow  and  only  eight  of  them  were  saved.  I  think  we 
should  have  been  a  fortnight  earlier.  I  calculated  there  were  over  3,000  nests 
in  sight,  there  being  three  main  colonies  of  about  seven  hundred  nests  in  each 
and  many  smaller  colonies.  The  nests  were  in  masses  touching  each  other, 
mostly  under  overhanging  cliffs  but  in  some  cases  they  were  exposed  to  the 
weather  and  the  foot  of  the  cliff  was  covered  with  a  debris  of  fallen  nests  and 
droppings  to  a  depth  of  several  feet.  The  nests  and  eggs  resemble  almost 
exactly  those  of  the  Kashmir  Martin  {Chelidon  kashmirienxis)  ;  the  elevation 
is  about  4,500  feet  above  sea-level.  I  had  not  expected  to  find  them  breeding 
so  low  down. 

The  Red  billed  Chough  (Graculus  eremita). — I  was  fortunate  this  year  in 
getting  the  eggs  of  the  Chough  from  a  nest  in  a  cave  at  about  12  000  feet  in 
Garwhal  that  I  discovered  some  years  ago.  The  four  eggs  were  very  hard-set 
on  April  22,  they  measure  1*65  by  1*12  inches  ;  the  ground  colour  is  greyish 
white  and  they  are  pretty  thickly  speckled  all  over  with  two  shades  of  slightly 
yellowish  brown  aid  pale  purplish  grey  ;  they  are  very  like  the  egg  of  the 
Chough  (No.  2 1 4)  as  figured  in  "  British  Birds  with  their  Nest  and  Eggs  ",  and 
are  not  unlike  some  eggs  of  the  Common  Magpie  but  are  of  course  very  much 
larger. 

S.  L.  WHYMPER. 

Jeolikote,  12th  July  1908. 


No.  XIV.— FLORICAN  SHOOTING  IN  KATHIAWAR. 

In  India  four  species  of  bustard  are  obtainable,  viz.,  the  great  Indian  bustard 
(Evpodotis  cdioardsi),  a  fine  bird  to  be  met  with  in  suitable  haunts  throughout 
India,  Sind  excepted  :  the  houbara  {Houbara  macquemi),  practically  coi  fined 
to  Sind;  the  lesser  florican  or  likh  (Sypheotis  aurila),  to  be  found  in  PeLinsular 
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India  ;  and  the  Bengal  florican  (Sypheotia  bengalensis),  which  replaces   the   last 
named  in  Northern  India. 

In  this  article  it  is  proposed  to  deal  with  the  lesser  florican,  the  smallest  of 
the  four,  which  is  about  the  size  of  an  ordinary  barndoor  fowl.  It  is  of  a 
lighter  build,  and  has  a  longer  neck,  and  legs  in  proportion  to  its  size.  The 
male  and  female  have  the  same  colouring,  viz.,  brownish  or  yellowish,  with  dark 
brown  or  black  bars  on  each  feather  ;  but  the  male  assumes  a  nuptial  dress, 
when  he  is  easily  distinguishable  from  the  female.  At  this  season  his  whole 
head,  neck,  and  breast  become  a  glossy  black,  a  patch  of  white  feathers  appears 
on  his  wings,  and  five  or  six  long  feathers,  terminating  in  "  eyes,"  forming  ear 
tufts,  develop.  He  is  then  a  most  comely  and  beautiful  bird.  The  female  is 
perceptibly  larger  than  the  male. 

I  have  shot  florican  in  Rajputana,  but  Kathiawar  is  the  district  in  which  I 
have  had  best  sport.  It  occurs  in  Central  India,  the  Dekhan,  and  other  parts  of 
Bombay,  but  I  have  not  had  any  shooting  of  this  description  in  those  parts 
The  florican  arouses  one's  curiosity,  as  it  is  a  mysterious  bird.  During  the 
monsoon — that  is,  from  the  latter  end  of  June  to  August  or  September — 
it  is  numerous,  not  to  say  abundant,  in  Kathiawar,  where  numbers  fall  to  the 
gun.  At  other  times  of  the  year  it  is  rarely,  if  ever,  seen.  I  have  spent  some 
twenty-four  odd  years  in  India,  and  have  always  been  interested  in  ornithology, 
but  I  have  discovered  little  about  this  bird  ;  nor  have  I  met  any  sportsman  who 
has  ever  made  a  bag  of  them,  except  during  the  monsoon.  An  odd  bird  or  two 
may  be  met  with  occasionally  ;  that  is  all.  Their  coming  and  going  is  equally 
mysterious.  Not  a  bird  is  to  be  seen  ;  the  south-west  monsoon  sets  in.  In  a 
few  days  your  shikari  comes  in  and  reports, "  Khurmor  [florican]  dekha,  sahib" 
(I  have  seen  florican,  sir.)  Sure  enough,  there  they  are,  but  whence  have  they 
come,  and  whither  do  they  go  ? 

Grass  lands,  known  as  "  bhirs"  or  "  kurans,"  interspersed  with  low  bushes 
jowari  and  millet  fields,  and  such  like,  form  the  haunts  of  florican.  During 
the  hot  weather  these  are  arid  plains,  but  very  little  rain  brings  up  the  grass, 
and  with  the  grass  comes  the  florican.  However,  every  bhir  will  not  hold  birds. 
To  the  ordinary  eye  two  bhirs  may  look  exactly  alike.  One  will  attract  flori- 
can, the  other  will  not.  In  all  probability  it  is  a  question  of  suitable  food 
being  obtainable.  To  be  sure  of  getting  birds  one  must  engage  a  shikari  who 
knows  their  favourite  haunts,  else  it  is  of  no  use,  for  one  may  wander  for  miles 
over  likely  looking  ground  and  not  flush  a  bird.  Another  thing  to  know  is  that 
a  certain  bit  of  ground  will  only  accommodate  a  limited  number  of  birds.  You 
may  leave  it  for  ten  days  or  a  month,  but  there  will  only  be  about  the  same 
number  of  birds  as  you  have  already  taken  off  it.  Instinct  seems  to  warn  them 
that  a  bit  of  ground  can  only  maintain  a  certain  number,  so  any  others  coming 
along  must  pass  on. 

Florican  only  being  about  during  the  breeding  season  necessitates  their 
being  shot  at  that  time.  This  does  not  seem  to  diminish  their  numbers  :  nor  do 
I  think  much  harm  would  be  done  if  hens  were   always   spared.     Fortunately 
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about  80  per  cent,  of  the  birds  shot  are  males.  There  can  be  no  doubt 
about  this,  for  they  are  as  distinct  from  each  other  as  the  wild  duck  is  from 
the  mallard.  Florican  have  very  peculiar  habits.  I  do  not  think  they  pair, 
or  that  they  are  polygamous.  They  would  appear  to  go  in  for  polyandry, 
if  one  can  apply  such  a  term  to  birds.  In  the  breeding  season  the  males  have 
a  most  peculiar  custom  of  leaping  several  feet  in  the  air,  at  the  same  t  me 
uttering  a  call  very  similar  to  two  sticks  hit  rapidly  together  or  the  croak  of 
a  frog.  This  is  done  with  a  view  to  attract  the  females.  The  latter  come  to 
the  males  for  the  purpose  of  mating,  but  once  eggs  have  been  laid  and  incuba- 
tion has  commenced  there  appears  to  be  no  companionship  between  them  ; 
therefore  it  does  not  matter  if  the  males  are  shot. 

Fortunately  florican  are  of  a  very  skulking  nature,  and  are  difficult  to  flush. 
A  female  is  rarely  put  up,  and  the  males  only  betray  themselves  by  their 
antics  while  love-making,  which  enables  them  to  be  easily  marked  down.  But 
for  this,  I  fancy  they  would  be  as  difficult  to  find  as  the  females.  A  florican 
is  not  a  difficult  bird  to  shoot,  unless  you  give  him  a  chance  by  missing  him  the 
first  time  he  is  flushed.  In  such  a  case  he  will  fly  some  distance,  and  will 
either  get  up  just  out  of  range  or  let  you  pass  over  him,  or  do  something 
equally  annoying.  To  bring  him  to  bag  will  then  probably  entail  a  good  deal 
of  walking  and  patience.  As  a  rule  he  gets  up  within  easy  range,  and  flies, 
very  slowly,  straightway.  One  pellet  seem  sufficient  to  bring  him  down.  I 
have  seen  some  marvellously  long  shots  made  at  them.  In  spite  of  this  there 
is  an  indescribable  charm  about  florican  shooting.  I  think  it  is  because  it 
comes  in  with  the  monsoon,  which  puts  an  end  to  the  long  hot  weather, 
brazen  skies,  hot  winds,  closed  doors,  and  the  like.  There  is  no  more  welcome 
sound  than  that  of  the  rain  ;  it  refreshes  the  earth,  which  gives  off  that 
delightfully  earthy  smell,  fills  wells  and  rivers,  makes  a  rushing  stream  of  a 
dried-up  nullah,  gives  hopes  of  cool  nights  and  days,  and  of  fodder  for  cattle, 
and  a  hundred  other  benefactions  for  mankind  in  general.  I  know  I  always 
looked  forward  to  it.  as  it  meant  cloudy  days,  and  being  able  to  be  out  at 
any  and  all  times. 

I  will  now  give  an  account  of  a  typical  day's  shooting.  Your  shikari  having 
reported  that  he  has  marked  down  a  certain  number  of  florican,  you  arrange  to 
go  out  on  Thursday,  always  a  brigade  holiday  in  India.  An  early  start  must  be 
made,  in  order  to  reach  the  ground  betimes,  for  once  it  begins  to  get  warm 
florican  cease  "  jumping,"  when  it  is  difficult  to  find  them.  The  country  cart 
cracks  are  usually  very  poor  indeed,  and  almost  impassable  in  parts.  I  usually 
made  use  of  a  district  or  shikar  tonga,  as  I  preferred  it  to  riding  a  long  dis- 
tance. This  trap  was  just  suited  to  the  roads  it  had  to  cross  :  in  fact,  it  would 
go  over  almost  any  road  (except,  perhaps,  Piccadilly  IX  Another  advantage 
of  this  conveyance  was  that  there  was  room  for  one  tiffin  basket  and  drinks 
in  it.  Having  completed  arrangements,  an  early  start  is  made,  and  the 
shooting  ground  is  reached  shortly  after  daylight.  Here  the  shikari  meets  you 
and  informs  you  that  he  has  five  birds  marked  down.  Coolies  are  engaged 
26 


912  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XV  111. 

to  be  out  in  the  "  bhir  "  at  streak  of  dawn  so  as  to  be  able  to  locate  the  male 
florican  as  soon  as  he  begins  jumping.  The  tongawallah  is  given  instructions 
where  to  take  the  tonga  and  tiffin  basket  for  your  midday  meal,  and  you  start 
off  after  the  nearest  marked  bird.  On  your  way  he  is  probably  heard  calling 
and  then  seen  jumping.  You  draw  closer  and  closer  between  the  jumps,  till  the 
bird  rises  and  flies  straight  away,  only  to  be  bagged  at  the  first  shot.  This  is 
satisfactory.  You  then  proceed  to  the  next  bird,  but  he  is  not  quite  so  easily  got. 
Something  disturbs  him,  and  he  gets  up  rather  unexpectedly  and  with  a  long 
rise.  Knowing  that  they  are  easily  brought  down,  you  blaze  at  him,  but  without 
success.  He  is  then  watched,  and  the  place  where  he  has  settled  is  marked. 
You  trudge  some  500  or  600  yards  after  him.  You  are  not  quite  sure  of  the 
exact  spot.  While  searching  round  he  again  gets  on  the  wing  out  of  range, 
and  is  marked  down  onoe  more.  The  same  procedure  is  then  followed  until  he 
is  bagged  or  flies  off  a  very  long  way.  The  next  bird  on  the  list  is  then  taken 
in  hand.  On  the  way  it  is  quite  possible  that  an  unmarked  bird  is  put  up  and 
accounted  for,  or  otherwise.  All  this  takes  time,  for  one  has  to  get  from  one 
place  to  another.  After  all  marked  birds  have  been  diposed  of,  a  line  is  formed 
and  the  "  bhir  "  beaten  out  on  chanse,  when  a  hare,  quail,  or  partridge  may 
also  be  accounted  for.  As  these  latter  birds  are  breeding  at  this  season  they 
should  be  spared  or  at  any  rate  not  shot  in  large  numbers. 

Lunch  is  taken  about  1  p.m.,  after  which  it  is  usually  a  case  of  home.  I 
have  on  two  occasions  got  seventeen  florican  in  a  day  ;  twelve  or  thirteen  were 
considered  very  good,  eight  or  nina  satisfactory,  while  anything  below  that 
number  did  not  please.  I  believe  in  days  gone  by  very  large  bags  were  made, 
but  I  was  quite  satisfied  with  the  above.  I  have  not  heard  of  late  whether 
these  birds  are  as  plentiful  now  as  they  used  to  be  in  my  day,  some  twenty 
years  ago. 

The  florican,  like  all  bustards,  lays  a  large  round  apple-green  egg  dashed  with 
rusty  red,  which  is  placed  on  the  ground  in  a  depression,  no  attempt  at  a  nest 
being  made.  Four  eggs  would  seem  to  be  the  full  complement.  As  a  table 
bird  the  florican  is  considered  a  delicacy,  but  when  the  Spanish  or  blister  fly 
(cantliarkkb)  is  in  season  he  should  be  eaten  with  caution,  as  he  is  very  partial 
to  that  insect  as  food. 

(From  "  The  Field;'  May  2nd,  1908.) 


No.  XV.— NOTES  ON  BIRDS  IN  THE  AMHE11ST  DISTRICT,    LOWER 

BURMA. 

I  think  the  following  worth  recording  in  the  Journal  : — 

1.  Last  year  when  coming  over  the  Dawna  range  in  this  (Amherst)  district 
I  found  Cerasophila  ihompsoni  at  about  3,500  feet.  I  lost  my  one  specimen 
then  obtained,  but  this  year  almost  at  the  same  spot  I  found  the  bird  again 
and  have  to-day  posted  a  skin  to  our  Society. 

2.  On  the  25th  April  1908  while  rafting  down  the  Thaungyin  river  I 
saw  a  Hobby  (  b\  severus)  disappear  into  the  cleft  of  a  giant  tree  on  the  Siamese 
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bank.  Next  day  although  it  was  12  miles  from  camp,  I  trusted  to  luck  and 
went  back  with  some  Burmans  prepared  to  scale  the  tree.  It  took  us  two 
hours  to  get  up  the  necessary  66  feet,  as  there  was  not  a  branch  below  the 
cleft,  and  pegs  had  to  be  driven  into  the  bark  at  each  foot  and  a  half,  but  I 
was  amply  repaid  by  finding  2  eggs  in  the  nest.  I  shot  the  birds  to  make  sure 
of  my  identification  and  send  you  the  skins  of  the  pair  of  Hobbies.  The  eggs 
were  laid  in  the  cleft  of  the  tree  simply  on  the  slight  accumulation  of  refuse 
that  had  gathered  there.  There  w;is  no  nest,  and  this  seems  to  be  the  general 
habit,  because  on  a  former  occasion,  although  then  in  a  hole  in  a  cliff  on  the 
Myittha  river,  as  recorded  on  page  518,  Volume  XVI  of  this  Journal,  tht  re  was 
no  nest.  The  eggs  are  of  the  ordinary  falcon  type.  The  shell  strong  and 
rough.  The  ground  colour  is  a  dirty  white  and  one  egg  is  washed  a  good  deal 
more  than  the  other  with  reddish  sepia,  thicker  and  more  in  blotches  at  the  big 
end.     They  measure  1-56    x  1*19  and  1*55  x  1*23. 

K.  C.  MACDONALD. 
Moulmein,  20th  May  1908. 


No.  XVI.— THE  CUCKOO  {CVCULVS  CANORUS). 
This  bird  is  very  common  on  the  ghats  in  the  vicinity  of  Mhow.  On  my 
birds'  nesting  expeditions  lately,  I  have  heard  it  call  constantly,  and  seen  it 
flying  about  singly  and  in  pairs.  I  have  not,  however,  obtained  any  eggs  at 
present  though  I  hope  I  may.  I  merely  report  this,  as  the  Vindhyas  are  not 
mentioned  as  one  of  its  haunts  in  the  "  Fauna  of  British  India?1  I  have  not 
heard  it  anywhere  near  the  station  but  out  in  the  jungles,  which  are  nowhere 
nearer  than  five  or  six  miles.  I  constantly  heard  the  Cuckoo  on  the  hills 
round  Quetta,  when  last  stationed  there. 

R.  M.  BETHAM,  Lieut.  Col., 

102nd  (K.  E.  O.)  Grenadiers. 
Mhow,  C.  I.,  18th  July  1908. 


No.  XVII.— THE   BEARDED   VULTURE   Oil    "  LAMMERGEYER  " 

(GYPAETUS    BARBATDS). 

Judging  from  his  note  on  Gypactus  barbatus  on  page  500,  Vol.  XVIII  of  the 
Journal,  General  Osborn  appears  to  have  accepted,  as  fact,  the  general  fallacy 
with  regard  to  the  killing  powers  of  the  Lammergeyer.  A  glance  at  his  nest 
and  its  environments  is  apt  to  raise  the  bird  considerably  in  one's  estimation  as  a 
mighty  hunter,  as  therein  may  be  found  a  miscellaneous  collection  of  all  kinds 
of  bones,  from  a  shin  bone  of  an  ox  to  that  of  a  muskdeer  or  a  tiny  lamb,  but 
how  many  of  these  are  the  result  of  his  own  killing  ?  Not  one,  I  fear,  unless  it 
be  the  latter  and  that  even  doubtful.  I  have  more  than  once  seen  a  Lam- 
mergeyer breaking  bones,  and  the  way  he  does  it  is  to  soar  up  about  300  feet 
from  the  ground  and  drop  the  bone  among  boulders.  I  watched  one  in  Kash- 
mir for  the  better  part  of  an  hour,  and  during  that  time  the  bone  must  have 
been   dropped   quite  50   times,  but  still   remained    unbroken,  when  I  left  the 
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place  !  That  Jerdon  found  large  bones  and  the  hoof  of  an  ibex,  inside  a  Lam- 
mergeyer, is  no  proof  that  the  bird  had  killed  the  sheep,  and  the  same  applies 
to  the  hair  and  fractured  shoulder  blade  of  a  ghooral.  found  by  General  Osborn. 
I  have  twice  seen  a  Lammergeyer  picking  out  tit  bits  from  the  remains  of  a 
panther's  kill,  and  it  is  not  an  uncommon  sight  to  see  one  waiting  close  at  hand,  or 
circling  over  a  carcase  at  which  vultures  are  making  merry.  Though  he  does 
not  often  fraternize  with  them,  he  is  none  too  proud  to  select  bones  from  what 
remains  of  their  feast,  after  the  vultures  have  left.  Nearly  all  birds  of  prey  which 
do  their  own  hunting  use  their  hind  talon  most  for  striking  their  prejr,  and  one 
glance  at  the  comparatively  weak,  though  enormous,  foot  and  small  blunt 
talons  of  a  Lammergeyer  precludes  all  idea  of  the  possibility  of  his  being  able 
to  hurl  anything  approaching  the  size  and  strength  of  a  ghooral,  much  less  an 
Otis  amnion  over  a  cliff.  Aquila  chrysaetus,  the  G-olden  Eagle,  of  all  birds  of 
prey,  is  the  only  one  capable  of  such  a  feat  and  compare  his  enormous  foot 
and  talons  with  those  of  a  Lammergeyer.  I  have  sent  specimens  of  both  birds 
to  the  Society's  museum,  and  the  Editor  can  see  and  judge  for  himself. 

In  captivity  the  Lammergeyer  rarely  attempts  to  use  his  claws  as 
a  means  of  defence  or  offence  and  much  prefers  biting.  Whereas  the  Golden 
Eagle  will  seldom  attempt  to  bite,  but  will  shoot  out  its  foot  at  every  oppor- 
tunity and  woe-betide  anything  that  comes  into  its  clutches. 

I  have  a  tame  eyass  with  me  now  and  knov«T  what  his  grip  is,  even  through  a 
very  thick  and  hard  cow-hide  gauntlet,  even  though  he  is  a  youngster  only 
just  beginning  to  fly. 

C.  H.  DONALD,  f.z.s. 

Bushahr  State,  Simla  District, 
23rd  July  1908. 


No.  XVIIL— MATERNAL     SOLICITUDE. 

With  reference  to  Major  Begbie's  article,  on  page  680  of  Yol.  XVIII,  "  On 
the  Habits  of  the  Bengal  Red  Whiskered  Bulbul,"  it  may  be  of  interest  to  some 
of  our  members  to  learn  that  lapwing,  plovers  and  bulbuls  are  by  no  means  the 
only  birds  which  simulate  broken  wings  or  legs,  to  delude  the  uninitiated  into 
following  them  and  so  getting  away  from  the  nests.  Doves  generally,  but  the 
little  spotted  dove  in  particular,  is  a  past  master  in  the  art  of  feigning  a  hurt 
wing.  I  have  also  seen  the  Indian  Grey  Shrike  (Lanius  lahtora)  play  the 
same  game,  but  not  quite  so  well  as  a  dove,  and  the  other  day  I  was  not  a  little 
surprised  at  seeing  a  black  partridge,  which  took  me  in  completely  for  the 
minute,  rise  about  2  ft.  out  of  a  patch  of  grass,  and  fall  back  sideways.  The 
bird  could  not  have  done  it  better  had  it  really  bad  a  broken  wing,  but  very 
nearly  paid  dearly  for  its  maternal  solicitude  on  this  occasion,  as  a  setter  of 
mine  made  a  rush  forward  and  only  just  missed  it  by  inches  before  I  had  time 
even  to  call.  As  the  mother  flew  off  I  looked  about  and  there  sure  enough  was 
a  brood  of  tiny  chicks  running  about  the  grass.  I  had  three  dogs  with  me  so  had 
to  beat  a  hasty  retreat  calling  them  after  me.    A  woodcock,  too,  will  go  flapping 
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along  the  ground  when  her  nest  is  approached,  but  I  do  not  remember  ever 
seeing  any  other  game  bird  do  so,  though  I  have  frequently  come  across  nests 
of  monal,  koklass  and  kalij  pheasants.  The  former,  when  with  chicks,  will 
often  run  along  ahead  of  a  dog  taking  short  flights  of  a  few  feet,  when  it  gets 
too  near,  but  never  have  I  seen  her  actually  simulate  a  broken  leg  or  wing 
or  even  flap  along  the  ground,  like  a  woodcock. 

C.   H.   DONALD,   F.z.s. 
Bushahr  State,  Simla  District. 
20th  August  1908. 


No.  NIX.— AN  ADDITION  TO  THE  INDIAN  AVIFAUNA. 
THE  MALAYAN  HAWK-CUCKOO  (HIEROCOCCYX  FUGAX). 

Amongst  a  number  of  skins  sent  to  me  from  South  Tenasserim  to  be  identified 
is  a  perfect  skin  of  the  Malayan  form  of  the  small  Hawk-Cuckoo.  The  skin 
sent  is  that  of  a  male,  shot  on  the  27th  January  1908.  This  little  Cuckoo  is 
very  closely  allied  to  our  Indian  bird  H.  nanus,  the  small  Hawk-Cuckoo,  and 
replaces  it  in  Malaya  and  possibly  in  the  extreme  south  of  Burma,  though 
this  is  the  first  specimen  yet  thence.  Hierococcyx  fur/ax,  the  Malayan  Hawk- 
Cuckoo,  extends  throughout  Malaya,  the  Bornean  Islands,  south  and  South- 
East  Central  China,  and  has  been  found  by  Alan  Owston  breeding  as  far  north 
as  Japan. 

It  has  been  generally  accepted  that  this  Hawk-Cuckoo  is  resident  wherever 
found  but  this  is  not  yet  proved  though  quite  probably  the  case.  It  differs 
from  our  bird  principally  in  having  a  proportionately  much  larger  bill,  but  is 
otherwise  very  much  the  same. 

E.  C.  STUART  BAKER.    t\z.s.,  P.L.S. 
Shillong,  21st  August  1908. 


No.  XX.— THE  OOLOGY  OF  PARASITIC  CUCKOOS. 

hi  the  last  number  of  our  Journal,  No.  3  of  Vol.  XVIII,  page  681,  Mr.  C.  M. 
Inglis  has  a  note  on  the  identification  of  certain  Cuckoos'  eggs  taken  by  himself 
and  Mr.  A.  M.  Primrose  on  the  nests  of  JEtliopyga  seheriai,  the  Himalayan 
Yellow-backed  Sunbird.  This  letter  was  written  prior  to  the  publication  of  my 
"  Additional  Cuckoo  Notes  "  which  appeared  in  No.  2  of  the  same  Volume  and 
Mr.  Inglis  will  have  seen  from  that,  that  it  has  been  proved  beyond  all  doubt 
that  some  at  least  of  these  eggs  are  those  of  Chrysococcyx  maculatus.  the 
Emerald  Cuckoo. 

As  I  mentioned  in  the  above  article  the  young  Cuckoo,  which  was  taken  by 
Mr.  Primrose  from  the  Sunbird's  nest  and  brought  up  until  fully  fledged,  was 
sent  to  me  for  identification  and  proved  to  be  a  young  Emerald  Cuckoo.  At 
the  same  time  it  is  quite  possible,  even  probable,  that  some  of  these  eggs  may 
have  been  laid  by  C.  xanthorhynchus,  the  Violet  Cuckoo. 
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The  identification  of  the3e  beautiful  little  Cuckoos  is,  with,  the  exception  of 
fully  adult  males,  an  extremely  difficult  matter  when  they  are  seen  only  on 
the  wing  or  high  up  in  trees.  Nor  is  it  possible,  I  should  think,  to  identify 
them  by  their  calls,  Therefore  though  Mr.  Inglis  obtained  one  specimen  of 
the  Violet  Cuckoo,  many  of  the  others  which  he  saw  and  heard  in  the  vicinity 
of  the  Sunbud's  breeding  haunts  may  have  been  Emerald  Cuckoos. 

E.  C.  STUART  BAKER,  p.l.s.,  f.z.s. 
Shillong,  21nt  August  1908. 


No.  XXL— INDIAN  DUCKS  AND  THEIR  ALLIES. 

In  the  newly  published  volume  on  this  subject  by  Mr.  Stuart  Baker,  he 
seems  to  have  omitted  to  msntion  two  records  of  the  Clucking  Teal  (Netlium 
for  mom  in)  which  were  got  in  India.  Finn  in  his  useful  little  book  "  How  to 
know  the  Indian  Ducks  "  on  page  89  mentions  having  got  a  female  Clucking 
Teal  in  the  Calcutta  bazzar  in  the  cold  weather  of  1898-99  and  Mr.  M.  Mackenzie 
of  Rajaputtee,  Chuprah,  obtained  a  male  in  the  Sarun  District.  These  have 
evidently  been  overlooked  by  Mr.  Stuart  Baker. 

I  mi^ht  also  mention  that  the  cold  weather  before  last  a  Marbled  Teal 
{Mnrin.ironptta  anrjuslirostris')  was  brought  here  by  a  Mirshikar  but  unfor- 
tunately it  got  away  while  the  man  was  showing  it  to  me.  I  am  quite  certain  of 
the  identification  as  I  know  all  our  Indian  ducks. 

CHAS  M.  INGLIS. 
Baghowine  Fcty.,  Laheria  Serai. 
bth  September  1908. 


No.  XXIL— THE  INJURY-FEIGNING  HABIT  OF  PARENT  BIRDS. 

I  have  read  with  much  interest  Major  Bcgbie's  account  on  page  680  of  Vol. 
XVIII  of  this  Journal,  of  the  imitation  by  a  Bengal  Red-whiskered  Bulbul  of 
a  badly-wouiided  bird  in  order  to  distract  attention  from  its  young.  I  should 
like  to  offer  a  few  remarks  on  this  subject  in  view  of  the  closing  paragrapns  of 
Major  Begbie's  note: — "  The  simulation  was  perfect,  and  it  is  interesting  to 
speculate  how  the  bird  acquired  its  knowledge  of  how  a  badly-wounded 
bird  would  behave  !  The  whole  occurrence  seems  to  me  to  point  to  reason 
rather  than  instinct — though  I  am  aware  that  I  tread  on  delicate  ground  in 
saying  so." 

In  my  opinion  the  action  is  purely  instinctive.  In  the  first  place  it  is  to  be 
noted  that  the  parent  birds  at  first  contented  themselves  with  scolding.  It  was 
only  later — "  after  a  few  seconds  " — that  one  of  the  bulbuls  feig<  ed  injury. 
Now, does  not  this  seem  rather  like  "locking  the  stable  dcor  after  the  steed  has 
been  stolen  ?"  Had  the  action  been  purely  intelligent,  one  would  have  expected 
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it   to   have   taken  place  immediately  Major  Begbie  and  his  friend  came  upon 
the  scene  and  not  after  they  had  time  to  obtain  a  view  of  the  young  buds. 

We  are;  in  my  opinion,  too  prone  to  put  anthropomorphic  interpretations 
on  the  actions  of  animals,  to  judge  their  doings  by  human  standards. 

In  order  to  show  huw  some  seemingly  most  intelligent  actions  of  birds  are 
really  instinctive,  I  should  like  to  reproduce  an  account  of  a  little  incident 
I  recently  sent  to  the  Madras  Mail. 

"  Some  time  ago,  while  walking  near  the  golf  links  at  Lahore,  I  noticed  a  rat- 
bird  or  Common  Babbler  KArgya  cuudata),  to  give  it  its  proper  name,  with  a 
greet  caterpillar  hanging  from  its  beak.  The  succulent  insect  was,  of  course 
intended  for  a  young  bird  in  a  nest  near  by.  Being  in  no  hurry  I  determined 
to  fiad  that  nest.  Under  such  circumstances,  the  easiest  way  is  to  sit  down 
and  wait  for  the  parent  bird  to  indicate  the  position  of  the  nursery.  The  bird 
with  the  caterpillar  had  seen  me,  so,  instead  of  flying  with  it  to  the  nest 
moved  about  from  bush  to  bush  uttering  his  or  her  note  of  anger  (I  do  not 
pretend  to  be  able  to  distinguish  a  cock  from  a  hen  rat-bird).  In  a  few 
minutes  the  other  parent  appeared  on  the  scene,  also  wiih  something  in  its  beak. 
Observing  that  all  was  not  well,  it  too  began  '  to  beat  about  the  bush,'  or  rather 
from  one  bush  to  another.  Meanwhile  both  swore  at  the  ungentlemanly 
intruder.  However  I  had  no  intention  of  moving  on  before  I  found  that  nest. 
After  a  little  time  the  patience  of  the  second  bird  became  exhausted  ;  it  flew 
to  a  small  bush  into  which  it  disappeared,  to  reappear  almost  immediately 
with  an  empty  beak.  I  thereupon  advanced  to  that  bush  of  which  the  top  was 
not  three  feet  above  the  ground.  In  the  bush  I  found  the  neatly  constructed 
cup-shaped  nest  which  contained  five  young  rat-birds.  I  handled  these,  taking 
one  ugly  naked  fellow  in  my  hand  in  full  view  of  the  parents  who  were 
scolding  vehemently.  I  was  careful  to  make  certain  that  the  mother  and 
father  could  see  what  I  was  duing,  for  I  was  anxious  to  find  out  how  far  their 
laudable  attempts  at  the  concealmen:  of  the  nest  from  me  were  due  to  the 
exercise  of  intelligence.  Uaving  replaced  the  baby  bird  in  the  cest,  I  returned 
to  the  place  where  I  had  waited  for  the  parents  to  direct  me  to  their  nursery, 
and  watched  their  future  actions.  If  they  had  been  acting  intelligently,  they 
wauld  have  reasoned  thus  :■ — '  The  great  ogre  has  found  our  nest  and  seen  our 
little  ones.  If  he  wants  them  we  are  powerless  to  prevent  him  taking  them. 
The  game  of  keeping  their  whereabouts  hidden  from  him  is  up.  There  is  nothing 
left  for  us  to  do  but  to  continue  to  feed  our  chicks  in  the  ordinary  way  with- 
out further  attempt  at  concealment.  '  If,  however,  they  were  acting  blindly 
merely  obeying  ihe  promptings  of  the  instinct  which  teaches  them  not  to  feed 
their  young  ones  in  the  presence  of  danger,  they  would  be  as  unwilling  now  to 
visit  the  nest  as  they  were  when  they  first  caught  sight  of  me.  M  hey  pursued 
the  latter  course,  thus  demonstrating  that  this  seemingly  most  intelligent  behav- 
iour is  prompted  by  instinct.  " 

To  return  to  the  injury-feigning  habit. 

Some  birds  feign  injury  when  there  are  eggs  in  the  nest,  and  by  so  doing 
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direct  attention  to  the  fact  that  they  have  a  nest.  Mr.  Edmund  Selous  in  his 
Bird  Watching  states  that  he  has  observed  the  snipe,  the  Arctic  Skua  and  the 
nightjar  act  thus  when  they  have  eggs. 

Similarly  most  people  have  heard  the  noise  which  all  bulbuls  make  when 
anyone  approaches  their  nest  ;  they  do  this  whether  it  contain  eggs  or  young 
ones.  Now,  the  making  of  such  noise  must  tend  to  be  harmful  since  it  attracts 
attention  to  the  nest  which  might  otherwise  pass  unobserved.  We  know  that 
at  the  nesting  season  birds  are  in  a  very  curious  mental  state.  Were  they  not, 
they  would  not  sit  for  hours  warming  their  eggs. 

No  bird  can  possibly  be  acting  intelligently  when  sitting  on  its  first   clutch    of 
eggs  ;  it  cannot  know  that  they  are  going  to  yield  young   birds.     Thus   at  the 
nesting  season  birds  are  seized  by  a  kind  of  mania.    In  such  a  state  their  mental 
balance  is  easily  upset,  hence  they  perform  strange  antics   when  a  dangerous 
animal  approaches    the    nest.     These    antics   are    the    outward  .expression  of 
the  fact    that  they  have  temporarily  lost  their  mental  .balance.     Such  actions 
tend  to  preserve  the  young  birds  by  distracting   attention    from  them,    natural 
selection  will  favour  those  animals  which  display  this  characteristic  in  the  most 
marked  degree,  but  such  actions  could  be  harmful  where  there  are  eggs   in    the 
nest,  and  being  harmful  would    tend    to   be  weeded  out   by  natural  selection, 
other  words  natural  selection  would  operate  so  as  to  preserve  those  indivi- 
duals in  which  the  mental  balance  is  more  easily   upset   after  incubation    than 
during  incubation. 

I  would  recommend  all  who   are   interested    in    this   subject    to  read  pages 
59  to  66  of  Bird  Watching. 

Mr,  Selous  is  of  opinion  that  such  actions  were  originally  instinctive,  but 
he  thinks  that  in  certain  instances,  notably  in  the  case  of  the  wild  duck,  the 
actions  of  the  mother  bird  are  blended  with  intelligence.  He  suggests  that 
natural  selection  has  not  only  picked  out  those  birds  who  best  performed  a 
mechanical  action  which,  though  it  sprang  merely  from  mental  disturbance,  was 
yet  of  a  beneficial  nature,  but  also  those  whose  intelligence  began  after  a 
time  to  enable  them  to  see  whereto  such  action  tended  and  thus  consciously  to 
guide  and  improve  it. 

This  view  appears  plausible,  but  I  do  not  think  it  is  correct.  It  appears  to 
me  to  be  both  unnecessary  and  unlikely.  Most  of  the  actions  of  birds  in 
the  vicinity  of  the  nest,  including  nest  building,  are  instinctive,*  and  it  does 
not  seem  probable  that,  in  the  midst  of  all  these  automatic  actions,  an  exceed- 
ingly intelligent  act  should  be  implanted.  But  the  subject  is  a  difficult  one 
and  I  have  therefore  no  wish  to  attempt  to  lay  down  the  law  thereon. 

If  any  members  of  the  Society  have  recorded  observations  which  throw 
light  on  the  subject,  I  trust  they  will  let  the  Society  have  the  benefit  of  them. 

D.  DEWAR. 

Lowestoft,  England,  10th  September  1908. 

This  I  have  endeavoured  to  demonstrate   in  an    article  which  appeared   in  The   Albany 
Review  for  Ansmst  1908. 
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No.  XXIII.— A  NEW  COLOUR  VARIETY  OF  THE  COMMON  GREEN 
WHIP- SNAKE  (DRYOPHIS  MYCTERIZANS). 

Our  Society  has  recently  acquired  a  very  interesting  specimen  of  the  Common 
oreen  Whip-snake  (Dryophis  myoterizans)  from  Major  H.  Delme-Radcliffe,  col- 
lected in  Shwebo,  Upper  Burma.  The  specimen  is  peculiar  in  the  colouration 
of  the  belly  which  is  bright  rosy  tint  between  the  white  lateral  ventral  lines. 
Otherwise  the  snake  accords  in  colour,  and  lepidosis  with  typical  specimens. 
I  propose  to  call  it  variety  rhodogaster.  The  ventrals  are  191.  Subcaudals'i 
Tail  imperfect.  Costals  2  headslengths  from  head  15,  midbody  15,  2  heads- 
lengths  before  vent  13.  This  latter  is  unusual,  the  rows  usually  coming  to  11 
at  this  situation,  however  I  have  had  other  specimens  of  variety  typica  from 
Burma  numbering  13.  In  variety  typica  the  belly  is  a  light  emerald  green,  and 
in  the  variety  I  have  lately  alluded  to  as  cincreoventer ,  it  is  ashy  grey. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Dar.teeling,  20th  July  1908. 


No.  XXIV.— FLYING  SNAKES. 

The  following  extract  from  my  diary  may  be  of  interest  in  connection  with 
Major  Wall's  interesting  remarks  re  "  flying  snakes"  published  in  the  last 
Journal,  Vol.  XVIII,  pp.  239—243. 

"  Etawah,  7th  August  1903.— Visited  the  Fisher  Forest  Reserve  rented  by 

Messrs.  Cooper,  Allen  &  Co.  of  Cawnpore I  found  a   young 

Echis  carinata,  a  foot  long,  curled  up  into  a  figure  of  eight,  and  resting  on  the 
finest  twigs  at  the  extreme  end  of  a  babul  branch,  5  feet  from  the  ground.  I 
killed  him  and  skinned  him.  My  orderly,  who  was  with  me,  tells  me  the 
natives  call  it  the  Urnawalla  Sanp,  which  signifies  '  the  flying  snake.'  He  says 
"  it  can  spring  from  tree  to  tree,  and  from  a  tree  on  to  its  quarry."  The  above 
mentioned  orderly  was  an  extremely  intelligent  man,  and  with  quite  an 
unusual '  shauq  '  for  natural  history.  Unfortunately  I  was  not  aware  at  the 
time  that  snakes  were  credited  with  these  springing  powers,  otherwise  I  would 
have  tested  them  before  killing  this  particular  one,  and  would  bave  questioned 
the  man  more  closely.  As  it  was,  his  information  came  too  late  for  practical 
demonstration,  and  was  then  regarded  by  me  as  merely  "  folk-lore  "  ! 

ARUNDEL  BEGBIE,  Major, 

8th  Rajputs. 
Lucknow,  1th  May  1908. 


No.    XXV— ABNORMAL   SCALES   IN    THE     SNAKES   Z  AMEN  IS 
MUCOSUS  AND    DIPSADOMORPHUS  TRIGONATUS. 

In  his   article   on    the  Common  Indian  Snakes  (Vol.  XVII,  No.  2,  page  262) 
Major  F.    Wall   says   about   Zamenis  mucosus  that  it   has  3   loreals  normally. 

27 


920  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XV 111. 

"  Occasional  aberrant  specimens  may  be  seen  with  only  2  loreals  or  even  with 
4  or  5."  In  a  young  specimen  in  my  possession  there  are  two  loreals  on  the 
right  side  and  only  one  on  the  left.     Is  not  this  very  extraordinary  ? 

Again,  in  a  specimen  of  Dipsadomorphus  trigonutus  the  shields  on  the  right 
side  are  normal,  whilst  on  the  left  side  there  is  a  small  wedge-shaped  shield 
between  the  2nd  and  3rd  supralabial.  It  touches  the  squarish  loreal  and  also 
the  supraocular.     Is  it  another  loreal  ? 


J.  P.  MULLAN. 


Bombay,  11th  August  1908. 


No.  XXVI.— NOTES  ON  A  GRAVID  FEMALE  OF  SIEBOLD'S 
WATERSNAKE  (HYPSIRR1NA  SIEBOLDll). 

I  have  lately  received  from  Mr.  N.  V.  Reid  a  fine  specimen  of  Sie- 
bold's  watersnake,  interesting  especially  in  that  it  is  a  gravid  female,  con- 
taining  5   foetus,  and  7    nonfertile   eggs. 

It  was  found  beneath  a  stack  of  wood  about  20  yards  from  a  lake 
on  the  21st  July  this  year  at  Champaran,  Bengal  ( the  extreme  North- 
West  District  of  Behar).  The  scale  rows  in  the  mother  are  29  two-heads 
lengths  behind  the  head,  29  in  midbody  and  22  two-heads  lengths  before 
the  vent  ;  the  ventrals  and  subcaudals  152x47.  The  lepidosis  of  the 
3  young  extracted  from  the  membrane,  all  of  which  are  females,  is  as  follows 
respectively  :— No.  1,  scales  29—29—25,  ventrals  148  +  47;  No.  2,  scales  29—31 
— 25,veutrals  147+46;  No.  3,  scales  27—29—21,  ventrals  143  +  ?,  tail  de- 
formed. 

The  length  of  one  foetus  is  7|  inches,  and  they  all  have  the  appearance 
of  being  ready  to  be  born. 

Members  of  the  family  HomolopsinEe  are  all  reputed  to  be  viviparous  in 
habit,  but  the  fact  that  oviparous  and  viviparous  species  are  to  be  found  in  the 
same  genus  (  Tropidonotus,  Lachesis,  etc.)  should  deter  one  from  making 
too  sweeping  assertions  with  regard  to  the  breeding  habits  of  other  gene- 
ra, and  more  especially  of  families.  I  am  not  aware  of  any  previous  re- 
cord   showing  that   this   species  is  viviparous. 

F.  WALL,  Major,  i.m.s.,  c.m.z.s. 
Darjeeling,  30th  August  1908. 
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No.  XXVII.— KRAITS    IN    INDORE. 

In  September  last  a  case  of  death  from  snake  bite  occurred  in  Indore.  The 
snake  was  a  Krait,  corresponding  closely,  as  will  be  seen,  with  the  description 
of  the  Bungarus  cceruleus  in  Boulenger,  from  which  it  differs  principally  in  the 
possession  of  17  rows  of  scales.  Major  Wall  cites  this  feature  to  differentiate 
the  Bungarus  sindanus  from  the  Bungarus  acruleus  ;  but  of  the  sindanus  he  says 
that  the  first  three  supralabials  are  equally  broad,  that  the  ventrals  are  220  to 
237,  that  the  colour  of  the  snake  is  black  with  white  cross-bars,  and  that  the 
vertebrals  are  slightly  longer  than  broad  in  the  middle  of  the  body.  These 
four  characteristics  are  all  wanting  in  the  snake  in  question  :  it  is  therefore  not 
Bungarus  sindanus.  If  the  possession  of  scales  in  17  rows  is  conclusive  against 
its  being  Bungarus  cairuleus.  the  only  alternative  left  seems  to  be  that  it  is 
Bungarus  walli. 

The  full  description  of  the  snake  (which  we  will  call  A)  is  as  follows  : — 
Scales  17,  vertebral  scale  broader  than  long. 
Ventrals  198. 
Sub-caudals  44. 
Supralabials  7  (3rd   and   4th  entering   eye).     The  second,  the  only  slightly 

narrower  than  the  first,  very  much  narrower  than  the  third. 
Prseocular  1. 
Postoculars  2. 

Pupil  of  the  eye  apparently  round. 
Total  length  3  feet. 
Colouring. — Deep  electric  blue.     Lower  half  of  rostral  and  supralabials  white. 
Marking. — A  series  of  white  spots  all  the  length  of  the  vertebrals  at  irregular 
distances,  but  more  or  less  f  inch  apart.     Two  white  spots  in  front  of  the  eye 
on  the  prseocular  and  3rd  supralabial.     An  arrangement  of  white   spots  tending 
upwards  from  the  ventrals  to  the   vertebrals  giving  the  effect  of  a  succession 
of  small  triangles,  the  base  being  on  the  junction  of  the  scale  with  the  ventral, 
and  the  apex  about  half  way  up  to  the  vertebral. 

Is  this  snake  to  be  classed  as  Bungarus  cosndeus  or  Bungarus  wollit 
With  a  view  to   ascertaining  how  many  species  of  Kraits  we  have  in  Indore,  I 
have  re-examined  two  specimens,  which  have  been  in  bottles  for  some  years, 
together  with  two  specimens  which  have  been  brought  to  me  within  the  last 
fortnight. 

Of  the  two  specimens  in  bottles,  the  first,  B,  corresponds  closely  with  A,  the 
snake  described  above. 

The  second,  C,  has  15  scales,  with  the  2nd  supralabial  slightly  narrower  than 
1  and  3. 

Of  the  two,  D  and  E,  killed  within  the  last  fortnight,  D  corresponds  with 
A  and  B,  though  the  marking  is  more  in  the  nature  of  regular  transverse  bars 
than  in  A, 
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E  is  as  follows  :  — 

Scales  17.     Vertebral  broader  than  long. 

Ventrals   189.      (There  were  probably  more,  but  the  snake  had  been 

badly  damaged  in  three  places  breaking  the  continuity.) 
Sub-caudals  50. 

2nd  supralabial  slightly  narrower  than  1  and  3. 
Length  2  ft.  -i  in. 

Col -m  ring. — Mercurial  black  (the  only  one  of  the  colour  I  have  ever  seen 
in  Indore)  with  white  bands,  formed  by  white  spots,  crossing  the  body,  but 
very  sparse  towards  the  head.  The  tail  could  hardly  be  said  to  be  mottled 
underneath  towards  the  tip,  as  indicated  by  Major  Wall,  bub  the  colour 
might  be  described  as  dirtier. 

In  A,  B,  D,  and  E,  a  clearer  distinction  between  the  head  and  neck  was 
discernible  than  in  0. 

I  take  C,  therefore,  to  be  a  distinct  variety  from  the  others,  probably 
Bungarus   ca'ruleus. 

A,  B,  and  D  are  probably  one  variety.  Queiy  what  ?  E,  having  regard  to 
its  colour,  differs  from  A,  B,  D,  and  corresponds  closely  with  the  description 
of  Bungarus  icalli. 

Assuming  that  A  is  to  be  classed  as  Bungarus  walli,  of  which  Major  Wall 
says  that  nothing  is  known  about  the  poison,  it  will  be  interesting 
perhaps,  if  I  give  the  symptoms  that  followed  the  bite,  up  to  the  time  of 
death. 

The  victim,  a  man,  was  bitten  while  in  bed  There  was  a  single  puncture 
near  the  nail  of  the  third  finger.  Ligatures  were  applied  to  the  finger  and 
arm  within  ten  minutes  ;  an  incision  was  made  and  permanganate  applied 
and  the  finger  was  kept  in  a  saturated  solution  of  permanganate  for  over 
an  hour. 

No  ill  effects  of  any  kind  manifested  themselves  for  2|  hours,  when 
vomiting  began.  Fifteen  minutes  after  the  commencement  of  vomiting, 
paralysis  of  throat  and  respiratory  organs  set  in.  Milk  and  brandy  were  given 
and  swallowed,  and  strychnine  injected  hypodermically.  From  this  point  till 
the  end  the  man  was  unable  to  speak.  The  pulse  kept  very  strong.  Paralysis 
of  the  throat  became  more  and  more  marked.  After  4|  hours  a  state  of  coma 
supervened,  the  pulse  weakened,  and  death  took  place  4|  hours  from  the 
time  of  the  bite. 

Since  writing  the  above,  I  have  examined  a  sixth  Bungarus  (F),  just  brought 
in.  It  is  a  fine  snake,  measuring  3  ft.  7f  in.  Tail  b%  in.  Ventrals  198.  Scales 
17.    Sub-caudals  48. 

It  has  all  the  general  characteristics  of  A. 

Colouring.— Head  black,  shading  off  to  blue.  One  white  (or  rather  yellow) 
spot  on  the  prasocular.  Lower  half  of  rostral  and  aupralabials  yellow, 
commencing  at   11  inches  behind  the  head,  white  transverse   bands   regular 
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as  far  as  the  end  of  tail,  47  in  all,   there  is    the  same  tendency     to   triangular 
formation  on  junction  of  scales  with  ventrals,  which  was  recorded  in  A. 

One  more  point  remains  to  be  noticed.  Major  Wall  says  in 
his  book  that  the  tail  of  the  JJuugarus  is  round.  A  cross 
section  of  this  snake's  tail  half  way  between  the  anal  and  the 
tip  would  present  this  outline. 

E.  C.  CHOLMONDELEY. 
Indore,  C.I..  7th  October  1908. 


No.  XXVIII.— SEXUAL  ATTRACTION  IN  LEPIDOPTEEA. 

Referring  to  the  Revd.  W.  Howard  Campbell's  note  in  the  Journal  (p.  511 
of  this  Volume)  on  the  "  Sexual  attraction  in  Lepidoptera"  in  which  he  re- 
cords the  capture  of  a  male  specimen  of  a  Psychid  moth,  Clania  crameri,  that 
had  been  attracted  to  an  unimpregnated  female  shut  up  in  a  tin  box  and  con- 
tained in  his  pocket,  it  may  interest  him  as  well  as  others  to  know  that  in 
order  to  capture  the  males  of  certain  species  of  Lepidoptera  by  "sembhng," 
it  is  not  always  even  necessary  for  the  presence  of  the  female. 

I  remember,  some  years  ago,  when  out  collecting  with  a  friend  in  the  South 
of  England  (we  were  then  sembling  for  the  males  of  Saturn? a  puvonia  minor, 
The  Emperor  Moth,  and  had  a  few  females  tied  up  in  muslin  bags)  that  he 
told  me  of  his  experiences  in  "sembling"  for  the  Oak  Eggar  Moth,  Lasiocampa 
quercus. 

He  had  been  out  on  two  consecutive  days  with  an  unimpregnated  female 
of  the  Oak  Eggar  Moth  sembling  for  males,  and  had  carried  the  insect  in  a 
box  in  his  satchel  to  and  from  the  field  of  his  operations.  Having  captured 
a  sufficient  number  of  males  during  the  two  days,  the  female  insect  was  left 
at  home  when  he  went  out  collecting  again  on  the  following  day.  He  took 
with  him,  however,  the  box  that  had  contained  the  female  Oak  Eggar  Moth, 
and  was  very  surprised  to  find  that  males  were  attracted  to  him.  These  he 
caught  but  liberated  again,  as  they  were  useless  to  him  as  specimens  being 
somewhat  worn.  After  some  time  it  suddenly  occurred  to  him  that  per- 
haps he  had,  after  all,  again  brought  out  the  female  eggar  moth,  but  on  open- 
ing the  box  it  was  not  there.  To  test  his  belief  that  the  empty  box  still 
contained  the  power  of  attracting  male  moths,  he  placed  it  on  the  ground 
and  stood  some  little  way  from  the  spot,  to  watch.  Two  male  moths  that 
had  been  flying  round  and  about  him,  presently  flew  away  but  returned  again 
shortly  afterwards  to  flutter  round  the  box  itself-  These  two  moths  were 
the  only  ones  attracted  which  seems  rather  extraordinary,  as  there  must  have 
been  others  about,  and  for  the  reason  that  a  fair  number  had  been  caught 
on  the  two  previous  days.  I  can  only  suppose,  that  so  long  as  the  man  kept 
moving  about,  there  was  just  sufficient  smell  from  the  box  left  behind  him  to 
attract  any  moths  that  he  would  be  passing  quite  close  to.  A  breeze  blow- 
ing in  a  certain  direction    might  have    carried    the   scent  from  the   box  only  a 
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short  distance  and  these  two  moths  were  the  only   ones   just   in  that  locality 
that  received  the  benefit  of  it. 

A  few  female  moths  are  entirely  apterous  as  in  the  case  of  the  Psychidae. 
others  have  wings  of  such  a  rudimentary  form,  as  to  be  quite  unfit  for 
flight.  In  instances  like  this  it  is  evident  that  the  sexes  would  experience 
some  difficulty  in  discovering  each  other  unless  they  were  in  possession 
of  some  peculiar  means  for  that  purpose.  But  as  is  usually  the  case,  when 
both  sexes  are  winged,  an  introduction  to  each  other  is  so  necessary  a  step 
that  it  cannot  be  left  to  the  chances  of  a  casual  encounter.  The  males,  there- 
fore, in  certain  species  possess  a  wonderful  acuteness  in  the  sense  of 
smell,  or  they  have  been  endowed  with  some  peculiar  instinct  (the  nature  of 
which  is  beyond  our  comprehension),  by  which  they  can  discover  the  opposite 
sex  at  great  distances. 

CHAS.  B.  ANTRAM, 
Entomologist,  Indian  Tea  Association. 
Kanny  Kooky,  Silchar, 

15th  May  1908. 


No.  XXIX.— A  LARGE  CRICKET  (CALL1MENELLUS  OP  AC  US, 
WALKER)  FROM  KHANDALLA,   WESTERN   GHATS. 

For  many  years  I  have  constantly  come  across  these  large  brown  Crickets  at 
Khandalla  when  turning  over  stones  or  examining  holes  in  the  ground  in 
search  of  snakes  and  lizards,  but  I  had  no  idea  that  they  might  be  of  any 
scientific  interest  till  our  Secretary  asked  me  for  some  information  about 
them.  Mr.  T.  R.  D.  Bell  has  recently  obtained  their  identification  at  the  Bri- 
tish Museum  and  tells  us  that  they  belong  to  the  sub-family  Phasgonuridce. 


Callimenellus  opacusy  Walker. 
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In  May  1906  we  found  many  of  our  young  trees  at  Khandalla  completely 
stripped  of  their  bark  ;  we  first  suspected  hares,  but  that  suspicion  was  evi- 
dently unjust  as  even  good-sized  trees  had  their  bark  eaten  off  to  a  height 
which  no  hare  could  have  reached  without  a  ladder.  My  suspicion  then 
naturally  fell  upon  the  Crickets  which  had  multiplied  in  our  compound  to 
quite  an  unprecedented  extent  and  the  question  was  soon  settled.  I  kept  a 
few  of  them,  over  night  in  a  glass  jar  together  with  some  green  branches  and 
found  the  branches  next  morning  gnawed  in  exactly  the  same  manner  as  our 
trees  had  been. 

The  habits  of  these  pests  are  of  course  nocturnal.  During  the  day  time 
they  hide  away  not  in  the  holes  dug  by  themselves  like  other  respectable 
Crickets  but  in  all  possible  places  which  they  find  ready  made.  They  also 
hide  themselves  not  singly  or  in  pairs  but  in  very  large  numbers  closely  packed 
together. 

They  have  apparently  very  few  natural  enemies  to  contend  with.  Two  of 
them  would  make  a  very  fair  meal  for  a  musk-rat  but  musk-rats  are  not  very 
numerous  at  Khandalla  and  I  know  of  no  other  animal  which  might  be  able 
and  willing  to  keep  down  then-  numbers. 

F.  DBECKMANN,  S.  J. 
St.  Xavier's  College,  Bombay,  August  1908. 


No.  XXX.— CLASSIFICATION  OF  LEPIDOPTERA. 

With  regard  to  Mr.  Comber's  query  in  the  Journal  as  to  the  modern  classifica- 
tion of  Lepidoptera,  the  following  remarks  may  be  of  value. 

The  most  notable  work  now  appearing  on  Lepidoptera  is  Sir  George 
Hampson's  Catalogue  of  Lepidoptera  Phalamo:,  published  by  the  British 
Museum,  of  which  6  volumes  have  been  issued. 

Hampsoa  therein  propounds  a  new  classification  of  Lepidoptera,  based 
largely  on  venation,  in  which  he  treats  the  order  as  a  whole  ;  in  his  phylogenetic 
table,  the  7  families  of  butterflies  are  shown  to  arise  from  the  Enschemonido 
and  to  be  connected  through  the  CastinadcB  to  the  moths  ;  in  his  key  to  the 
families  the  butterflies  are  separated  as  having  the  "  Antennae  clubbed  or 
dilated,  frenulum  absent."  The  butterflies  are  in  this  sense  alone  regarded 
as  a  distinct  group  and  the  line  of  separation  between  them  and  the  moths  is 
no  sharp  or  clear  one  ;  were  the  butterflies  not  day-flying,  large  and  conspi- 
cuous, it  is  doubtful  if  they  would  ever  have  been  separated  at  all,  as  there  is 
no  real  ground  for  this  separation  on  phylogenetic  grounds. 

If  we  accept  Hampson's  views  as  being  the  most  accurate  presentation  of  the 
relationships  of  the  groups  of  Lepidoptera,  the  old  groups  such  as  Bombyces, 
Noctues,  etc.,  disappear  and  we  have  a  large  series  of  the  highest  Lepidoptera 
represented  by  Syntomids,  Arctiids,  Noctuids,  Hypsids,  Sphingids,  Geometrids, 
Bombycids,  Saturniids  etc.,  at  one  end,  the  butterflies  at  the  other  end,  and  a 
number  of  families    between    (such    as  Castniids,  Lasio-campids,   Limacodids, 
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Uossids,  Psychids  ;  all  these  rise  out  of  Zygaenids,  to  which  are  linked  a  group 
comprising  Pyralids,  Tortricids,  Sesiids,  Tineids,  the  last  rising  with  Hepialids 
out  of  Micropterygidse.  As  a  matter  of  working  convenience,  the  butterflies,  as 
represented  by  Nymphalidas,  3atyrida\  Erycinidae,  Pierida?,  Lycsenida;, 
Papilionidse,  and  Hesperiida?  remain  as  a  group  but  linked  on  closely  to  moths 
by  families  little  represented  in  India. 

Hampson's  views  are  generally  accepted  in  the  main  by  English  and  American 
entomologists,  and  since  we  look  to  him  for  the  Fauua  of  India  volumes  of  moths 
we  may  accept  his  classification.  For  working  purposes,  it  is  useful  to  take 
four  groups  ;  the  butterflies  as  commonly  accepted,  the  Microlepidoptera  to 
include  the  families  at  the  foot  of  the  table  (Zygaenidse,  Pyralida:,  Pteio- 
phoridse,  Sesiida),  Tortricidae,  Tineida?  are  the  most  important)  exclusive  of 
Micropterygida;  and  Hepialidae,  which  we  class  separately,  and  leaving  the 
bulk   of   moths   as    the  group  Heterocera. 

With  regard  to  nomenclature,  it  is  to  be  feared  that  the  synonyms  will 
grow  and  increase  so  long  as  the  main  object  aimed  at  is  "  priority  "  ;  it  is  so 
easy  to  find  that  some  older  author  figured  or  described  a  species  universally 
known  now  by  some  later  name  and  so  difficult  to  get  any  two  men  to  agree  to 
the  details  of  these  priority  changes.  The  classic  case  is  Hampson  tinning 
our  old  friend  Heliothis  armigera  into  Chlorhlea  obsoleta.  and  if  Mr.  (Jomber 
will  attempt  to  correlate  the  names  of  the  Sphingidas  in  the  Fauna  of  India 
Vol.  I,  with  those  in  Jordan  and  Rothschild's  Revision,  adopted  by  Hampson 
in  this  Journal  Vol.  XV  and  XVI,  he  will  find  that  he  has  no  easy  task  and  that 
purely  on  priority,  the  nomenclature  is  wholly  changed  and  that  to  use  modern 
literature  and   literature    period  to    1901  (in  this  case)  one  must  know  both. 

It  is  difficult  for  a  working  entomologist,  with  his  whole  time  to  give  to 
entomology,  to  keep  touch  of  changes  in  nomenclature  at  all,  and  there  can  be 
but  one  result,  to  close  to  all  but  specialists  in  nomenclature  all  tbe  literature  of 
entomology  prior  to  say,  1900,  simply  because  of  these  changes  in  nomenclature. 
An  entomologist  now,  relying  on  the  Fauna  of  India,  could  not  make  himself 
understood  by  a  worker  using  Hampson's  catalogue  of  Lepidoptera  Phalaenas, 
simply  because  they  were  using  two  systems  of  nomenclature,  and  when  one 
considers  that  in  America  and  on  the  Continent  still  more  systems  are  in  use, 
one  realises  how  impossible  it  is. 

Yet  work  must  get  done,  and  as  the  only  solution,  we  must  use  the  Fauna 
of  India,  corrected  from  Hampson  as  far  as  can  be,  and  corrected  entirely  from 
the  catalogue  of  Lepidoptera  Phalaenae  so  far  as  it  goes. 

In  Butterflies,  Bingham's  extremely  practical  and  sane  nomenclature  in  the 
Butterfly  volumes  will,  we  trust,  be  the  standard  for  India  for  many  years 
to  come.  In  Micro-lepidoptera  we  have  yet  to  get  a  system  from  Mr.  Meyrick. 
If  I  may  advise  I  would  say  that  all  Indian  workers  should  agree  to  do  this, 
not  taking  heed  of  other  writers  especially  if  they  are  not  dealing  with 
Indian  forms.  If  one  were  to  try  to  correlate  Swinhoe  for  instance,  with 
Hampson,  chaos  and  confusion  alone  could  result. 
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It  is  to  be  hoped  that  -the  commonsense  of  entomologists  as  a  body  will 
some  day  make  itself  felt  and  that  the  present  incubus  imposed  by  system- 
atists  may  be  removed. 

The  difficulties  of  identifying  species  are  great  and  daily  growing  greater, 
but  they  are  a  trifle  compared  to  the  ever-increasing  difficulty  of  choosing 
between  and  identifying  synonyms  in  literature. 

An  account  of  the  revised  classification  will  appear  shortly  and  any  one 
wishing  for  a  printed  list  of  the  families  in  order,  can  receive  it  on  application 
to  the  Hon.  Secy.,  Bombay  Nat.  Hist.  Society. 

Sept.  1908.  H.  M.  L. 


No.  XXXI.— THE  BOMBAY  '  SPINY  LOBSTER." 

As  Captain  Powell's  valuable  account  of  the  Bombay  spiny  lobster  in  a  recent 
number  of  your  Journal  (Vol.  XVIII,  No.  2,  p.  360)  suffers  from  the  fact  that 
the  species  he  describes  has  not  been  identified,  the  following  notes  may  be 
of  interest  to  your  readers  although  they  contain  no  new  information  : — 

The  Rev.  T.  R.  II.  Stebbing  says  in  his  "  History  of  the  Crustacea  "  (  London, 
1893),  "  PaHnurus,  Fabricius,  1797,  is  restricted  by  Spence  Bate  to  those  species 
which  have  a  small  central  rostriform  tooth  or  tubercle  that  overhangs  but 
does  not  cover  or  enclose  the  ocular  segment,  which  have  short  flagella  to  the 
first  antennal,  and  in  which  the  segment  that  carries  those  antennal  is  ante 
riorly  produced  and  laterally  compressed  in  front.  Such  species  appear  to  be 
confined  to  the  northern  hemisphere  "  (p.  195).  "  Panulirus,  White,  1847,  con- 
tains the  numerous  Eastern  and  one  or  two  Western  species,  in  which  there  is 
no  central  rostriform  tooth,  which  have  the  ocular  segment  exposed  and  mem- 
branous, the  flagella  of  the  first  antennal  long  and  slender,  and  their  segment 
produced  considerably  in  advance  of  the  frontal  margin,  that  being  generally 
armed  with  strong  teeth"  (p.  197).  The  most  abundant  species  of  Panulirus  in 
Indian  seas  is  P.  fasciatus,  Fabricius,  which  is  probably  that  with  which  Captain 
Powell  deals;  but  others  occur,  notably  the  deep-sea  form  P.  angidatus,  Spence 
Bate,  which  is  not  uncommon  at  depths  of  from  143  to  710  fathoms  in  the 
Arabian  Sea.  The  Palinuridse  is  one  of  the  families  of  Decapod  Crustacea 
which  have  not  yet  been  properly  investigated  so  far  as  the  seas  of  India  are 
concerned  ;  and  probably  there  are  species  in  our  fauna  as  yet  undescnbed;  but 
it  is  hoped  that  Colonel  Alcock  may  deal  with  them  in  a  future  volume  of  his 
"  Catalogue  of  the  Indian  Decapod  Crustacea,"  in  the  first  part  of  which 
(Brachyura,  1901)  an  account  of  the  anatomy  of  a  typical  Indian  form  (namely 
Nephrops  andanwnica)  will   be  found. 

N.   ANNANDALE,  Superintendent, 

Calcutta,  \?>th  August  1908.  Indian  Museum  (Natural  History  Section). 
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No.  XXXII. -SOME  NOTES  ON  THE  LOW-LEVEL  LATERITE 
OF  PORTUGUESE  INDIA. 

This  rock  is  so  well  known  as  to  require  no  detailed  description. 

In  its  normal  form,  it  has  been  described  as  a  porous  argillaceous  rock,  much 
impregnated  with  iron  peroxide  irregularly  distributed  throughout  the  mass. 

Its  lateral  distribution  is  fully  treated  in  the  Manual  of  Geology  of  India. 

The  origin  of  the  rock  appears  to  be  still  unknown  and  it  remains  a  debat- 
able point,  whether  laterite  is  detrital  or  merely  the  result  of  the  decomposition 
"  in  situ  "  of  the  underlying  rock. 

The  main  argument  in  favor  of  the  latter  view  is  that  the  two  rocks  are 
seen  to  pass  into  each  other. 

All  high  level  laterite,  or  those  deposits  of  the  rock  found  at  a  high  elevation 
on  the  plateau  of  the  Deccan  and  elsewhere,  is  supposed  to  have  originated 
from  the  change  of  its  underlying  rock,  generally  a  trap,  while  the  low  level 
type  of  the  Konkan  and  East  Coasts  is  generally  granted  to  be  of  detrital  origin. 

While  the  writer  was  in  Portuguese  India,  on  a  short  geological  tour,  he  had  of 
necessity  to  traverse  a  considerable  area  of  what  is  known  as  the  low  level 
laterite  and  his  observations  on  its  relation  to  the  rocks  immediately  under- 
lying, in  many  places,  from  Chapora  southwards  along  the  coast  to  Cabo  de 
Rama  and  eastwards  towards  Sanvordem,  may  be  of  interest. 

Near  Chapora,  along  the  sea  coast,  the  laterite  forming  the  main  escarpment, 
was  seen  to  lie  unconformably  on  the  tilted  up  and  eroded  edges  of  highly 
indurated  shales  and  sandstones,  associated  with  sills  and  dykes  of  basalt. 

It  extended  inland,  covering  some  fairly  high  hills  in  the  neighbourhood  of 
Assangao. 

There  appeared  to  be  no  passage  from  the  laterite  downward  into  the 
underlying  rocks. 

East  south-east  from  Marmagao,  in  the  neighbourhood  of  Chandor,  some 
hills,  composed  mainly  of  quartzites,  rise  out  of  the  laterite  covered  plain, 
which  is  here  slightly  higher  than  the  coast  escarpment. 

No  trace  of  the  laterite  was  found  on  the  hills,  which  are  well  above  the 
level  of  the  laterite  deposit,  nor  was  there  any  sign  of  passage  from  one 
rock  into  the  other  observed  at  their  point  of  contact. 

Between  Assolnam  and  Cabo  de  Rama  on  the  Coast  and  in  several  places 
in  the  interior,  where  the  laterite  is  found  overlying  the  traps,  the  passage  of 
the  lower  rock  upward  into  the  laterite  is  well  seen.  No  sharply  defined  line 
at  point  of  junction  between  the  laterite  and  trap  was  noticed,  the  former 
rock  having  the  appearance  of  having  been  formed  by  the  change  of  the 
underlying  trap. 

The  occurrence  of  several  pieces  of  fossil  wood,  impregnated  with  the  iron 
peroxide,  in  blocks  of  laterite  cut  in  the  neighbourhood,  point,  however,  to  the 
detrital  origin  of  the  rock  in  spite  of  the  appearance  of  its  having  been  formed 
•  in  situ.  " 
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The  result  of  other  observations  seemed  to  confirm  the  fact,  that  when  seen 
in  association  with  shale,  sandstone  and  quartzites,  the  laterite  shows  a  discor- 
dance at  the  point  of  junction  of  the  two  rocks,  while  in  those  areas  where  it 
has  been  observed  overlying  trap  and  even  hornblende-schists,  there  is  an  ap  • 
parent  passage  from  one  rock  into  the  other. 

H.  J.  DAVIES. 

Yenangyanng,  U.  B„  10th  June  1908. 


No.  XXXIII.— THE  INDIAN  DOUM  {HYPHAENE)  PALM. 

In  a  paper  entitled  "  Le  palme  '  Dum'  od  Hyphaene  e  piii  specialmente  quelle 
dell'  Affrica  italiana"  (L1  Agncoltura  Coloniale,  ii,  Florence,  1908,  pp.  137 — 183) 
Prof.  Beccari  has  reviewed  the  genus  Hyphaene  in  chief  part,  and  described 
the  Indian  plant  as  a  new  species  under  the  name  of  Hyphaene  indica.  His 
specimens  were  obtained  by  Professor  G.  A.  G-ammie  from  the  classic  locality 
of  Diu  in  Kathiawar,  where  the  palm  has  long  been  known  to  grow  :  but  it 
formerly  always  passed  in  books  as  identical  with  the  Egyptian  H.  thrhaica. 

"  H.  thebaica"  says  Prof.  Beccari,  is  a  name  much  abused,  which  must 
henceforward  be  used  only  for  the  true  dum  palm  of  Egypt.  He  next  proceeds 
to  summerate  and  describe  eleven  other  Hyphaenes  of  Egypt  and  the  country 
between  the  Nile  and  the  Red  Sea.  These  are  as  follows :  H.  coriacea, 
Gaertn.,  and  H.  crinita,  Gaertn.,  are  ill-known  species,  probably  Egyptian,  but 
of  unsatisfactorily  recorded  origin.  H.  dankaliensis,  Becc,  is  the  dum  palm 
of  the  African  shore  of  the  Red  Sea,  extending  southwards  to  Obock. 
H.  nodularia,  Becc,  is  the  tree  of  Barca,  the  fruit  of  which  is  largely  sold  in 
Eritrea  for  button  making.  Beccari  gives  an  excellent  photogravure  of  it. 
H.  benadirensis,  Becc,  comes  from  a  place  called  Billic  at  some  small  distance 
from  the  Juba  river  in  Eritrea.  H.  mangoides,  Becc,  apparently  belongs  to  the 
Somali  Coast  opposite  Aden.  H.  pyrifera,  Becc,  H.  oblonga,  Becc,  and  H.  aphce- 
rulifera,  Becc,  come  from  the  same  region  as  H.benadirenis.  H .  pleuropoda , 
Becc,  occurs  on  the  Somali  Coast  at  Makasi.  H.parvula,  Becc,  comes  from  the 
boundary  where  Italian  Somaliland  and  British  East  Africa  touch.  These  are  the 
twelve  species  from  Egypt  and  the  Red  Sea-Coasts — the  discussion  of  which 
makes  the  bulk  of  the  paper  :  as  a  supplement  to  it  we  find  inscribed  the 
thirteenth,  H.  indica. 

All  the  species  differ  from  each  other,  notably  in  the  shape  of  the  fruit. 

Professor  Beccari  is  in  possession  of  imperfect  material  of  the  Hyphaena 
which  grows  at  Jaffna  in  the  north  of  Ceylon.  It  differs  notably  he  says  from 
that  of  Diu,  but  because  he  had  no  fruits  he  is  forced  to  leave  it  at  present 
undetermined. 

Professor  Beccari,  in  a  letter  to  the  writer,  asks  if  specimens  of  Hyphaene 
cannot  be  found  along  the  Persian  and  Arabian  Coasts,  and  if  so,  if  some  kind 
friend  would  obtain  for  him  leaves,  flowers  and  particularly  fruits.  If  some 
reader  could  do  this  the  results  would  certainly  be  of  interest. 
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Hyphaene  thebaica  Mart.  Hyphaene  indica  Becc. 

Hyphaene  palms  are  economic.  The  leaves  of  younger  plants  are  eaten  by 
camels.  The  old  leaves  are  put  to  many  minor  uses.  The  trunk  is  used  for 
making  water  conduits,  and  it  is  possible  that  it  might  contain  a  little  sago 
in  just  the  same  measure  as  the  common  Indian  fan  palm,  enough  to  make 
it  a  famine  food.  At  Danakil  toddy  is  drawn  from  the  young  flower  spikes 
of  one  species.  The  outer  part  of  the  fruit  is  generally  sweetish  and  edible 
so  that  Baillon  picked  up  the  name  of  "  palmier  pain  d'epice  "  for  H.  the- 
baica. The  outer  part  of  the  fruit  of  H.  dankaliensis  smells  like  molasses, 
but  the  chief  use  of  the  palm  is  for  the  manufacture  of  buttons  from  the 
hard  inner  fruit-wall. 

I.  HENRY  BURKILL. 

Calcutta,  September  1908. 


No.  XXXIV.— SCIENTIFIC  NOMENCLATURE,  A  PLEA 
FOR  UNIFORMITY. 

I  notice  in  the  April  issue  of  the  Society's  Journal  (Vol.  XVIII,  No.  2,  page 
50f>)  that  Major  Wall  in  the  course  of  some  of  his  fascinating  notes  has 
occasion  to  refer  to  "  Lygosoma  indica  "  (sic). 
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Now  it  would  be  an  impertinence  on  my  part  to  venture  to  criticize  any  of 
Major  Wall's  notes,  nor  should  I  so  venture,  did  I  not  suspect  that  he,  decoyed 
by  the  siren  sound  of  the  final—"  a  "  and  preoccupied  by  other  details  of 
greater  importance,  had  overlooked  for  the  moment  the  derivation  of  the 
generic  name. 

The  name,  I  fancy,  is  compounded  of  two  Greek  words  " lygodes  " 
(or  some  cognate  word)  meaning  "  flexible  "  and  "  soma  "  "  a  body,"  the  latter 
term  being  neuter.  In  accordance  with  this  Mr.  Boulenger  writes  "  Lygosoma 
indicum  "  in  his  "Fauna  of  B.  I.,  Reptilia." 

The  undesirability  of  attempting  to  reconstruct  scientific  mongrel  forms 
which  have  become  established  by  usage  is  admitted  :  but  I  hope  that  Major 
Wall  will  pardon  my  bringing  to  his  notice  this  minor  point,  which  I  advance 
as  an  appeal  for  uniformity  among  the  members  of  one  Society,  particularly 
when  that  uniformity  is  possible  and  scientific. 


F.  E.  W.  VENNING. 


Haka,  Chin  Hills,  )st  August  1908. 


No.  XXXV. -SHOOTING  NOTES  FROM  THE  GARHWAL 

HIMALAYAS. 

Being  unable  to  obtain  leave  earlier  in  the  season  of  1908, 1  left  Bhim  Tal 
via  Almorah  for  the  Garhwal  Highlands  somewhat  late,  viz.,  May  26th,  for  a 
shot  at  a  Tahr.  I  was  however,  owing  to  the  late  rains,  able  to  get  up  to  a 
height  of  13,000  feet  and  attain  my  object  and  get  back  to  Bhim  Tal  before  the 
rains  broke  towards  the  end  of  June. 

Some  heavy  showers  and  one  stormy  night  of  wind  and  rain  were  experienced 
on  the  top  of  the  Gwaldom  Tea  Estate,  but  this  caused  us  very  little  inconve- 
nience. 

At  Gwaldom,  Mr.  Nash,  the  owner  of  a  group  of  tea  estates,  kindly  allowed  us 
to  pitch  our  tents  on  a  fine  bit  of  turf  just  above  the  tea  and  on  the  edge  of  the 
jungle,  a  secluded  spot  and  surrounded  by  pines,  commanding  a  magnificent 
view  of  Trisul,  23,406  feet  above  sea  level.  The  next  day,  while  having  tea  in 
the  verandah  of  this  gentleman's  hospitable  bungalow.  I  caught  sight  of  an 
ice-axe  leaning  against  the  coping,  and  was  told  it  belonged  to  Doctor  Longstaff. 
We  were  afterwards  shewn  many  photographs  taken  by  that  intrepid  climber  of 
the  snow  ranges  of  Europe  and  the  Himalayas.  It  may  be  remembered  that 
he  reached  the  top  of  Trisul  with  three  companions,  two  being  Swiss  guides 
and  the  tfhird  the  Subedar-Major  of  the  5th  Gurkhas. 

It  was  the  last  named  who,  when  asked  what  he  had  seen  from  the  top, 
replied  :  "  Almora,  Bombay,  the  Kala  Pani  and  England  "  ;  asked  how  he  knew 
it  was  England,  he  replied  "  have  I  not  been  there?"  As  indeed  he  had.  with 
Major  Bruce  in  the  Coronation  year. 
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Lying  in  the  verandah  I  also  saw  and  measured  a  fine  pair  of  Sambur  horns 
that  had  just  been  brought  in  by  a  Garhwali  villager  who  had  found  the  dead 
body  of  the  animal  caught  by  the  horns  in  the  fork  formed  by  two  young 
"  cheer  "  trees,  Pinns  longifolia  :  the  right  horn  I  found  to  be  34  inches  and 
the  left  35|,  both  having  good  brow  and  trez  tines. 

It  was  at  this  delightful  camping  ground  on  our  return  journey  that  I  was 
awakened  by  the  shikari  in  a  very  excited  manner  bearing  the  news  that  a 
couple  of  wild-dogs  were  attacking  a  boar  near  the  spring  which  supplied  our 
camp  with  water,  situated  about  800  yards  above  our  tents.  Thrusting 
my  feet  into  a  pair  of  boots  I  ran  oat  as  I  was  in  pyjamas,  but  was 
too  late  to  get  a  shot,  though  I  heard  the  poor  beast  screaming  as  I  ran  up 
the  hill,  and  so  did  my  wife,  who  did  not  however  leave  the  tent.  The  wild- 
dogs  had  been  frightened  off  their  quarry  by  the  coolies  who  ran  up  on  hear- 
ing the  noise  of  the  scuffle.  When  I  reached  the  spring  the  boar  had  managed 
to  make  off,  floundering  down  the  hill,  while  the  two  wild-dogs  had  gone  along 
a  spur  of  the  hill.  I  followed  them  for  some  distance  but  could  not  get  a 
sight  of  the  brutes. 

Mr.  Nash  told  me  that  the  jungles  round  there  had  been  much  harassed 
recently  by  these  scourges  and  that  the  previous  night  a  tigress  had  killed 
the  stock  bull  dowu  in  a  village  near  the  Pindari  river  in  a  very  bold  manner, 
smashing  open  the  door  of  the  cow-shed,  shewing,  I  think,  that  she  was 
very  hungry  but  unable  to  find  game  for  herself  in  the  Gwaldom  jungles, 
the  wild-dogs  having  driven  it  all  away. 

The  tigress  was  a  well  known  frequenter  of  the  Gwaldom  jungles,  but  never 
before  had  been  known  to  take  toll  from  the  villagers,  having  confined  herself 
to  game  killing  only. 

I  found  herds  of  goats  and  sheep  right  up  to  11,000  feet  guarded  by  very 
fierce  half-bred  Tibetan  dogs,  consequently  the  Tahr  had  gone  further  up  to 
the  highest  ground  below  snow  level.  At  13,000  feet  there  was  a  fine  grass 
growing  that  reminded  me  of  the  Sussex  Downs  and  many  wild  flowers,  the 
beautiful  little  blue  iris  being  the  most  conspicuous.  The  Tahr  ground  was 
distinctly  unpleasant  and  late  in  the  afternoon,  when  the  wind  got  up,  one  felt 
that  one  might  easily  be  blown  off  the  knife-edges  at  any  moment.  The  Garhwal 
coolies  all  crouched  when  passing  these  places.  On  the  side  of  the  Dunga 
Bakial  at  13,500  feet,  I  got  a  magnificent  view  of  Trisul  and  the  snowy  ranges 
and  could  see  the  ripples  on  the  snow  crest  of  that  trident-like  peak. 

Major-General  Macintyre  in  his  delightful  book,  "  Hindoo  Koh,"  says  this  is 
so  called  by  the  natives  from  its  irregular  summit  being  supposed  to  resemble  a 
Trisool  or  trident,  which  is  by  Hindoos  regarded  as  symbolical  of  their  divine 
triad,  Brahma  the  creator,  Vishnu  the  preserver,  and  Siva  the  destroyer. 

I  had  to  watch  a  couple  of  hours  before  I  could  get  a  shot  at  the  Tahr,  as 
the  buck  was  on  a  ledge  where  I  could  not  get  down  to  him,  though  a  couple 
of  Tharni  with  their  kids  were  playing  about  within  200  yards  of  me.  I 
judged  the  age  of  the   kids  to  be  about  a  month,  so  that  as  this  was  on  the  3rd 
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of  June  it  would  make  their  birth  about  the  beginning  of  May.  The  little  things 
skipped  about  on  a  narrow  shelf,  over-hanging  a  precipice  of  a  thousand  feet, 
dislodging  as  they  did  so  small  stones  that  went  hurling  down  into  the  canon 
reverberating  like  pistol  shots.  It  took  four  Garhwal  coolies  a  long  time  to 
recover  the  carcase  of  the  Tahr,  for  the  animal  when  shot  went  sliding  down  a 
moraine,  and  was  only  pulled  up  in  the  nick  of  time  by  a  rock  on  the  brink 
from  going  over  a  sheer  drop  of  2,000  feet. 

While  I  cut  off  the  head  of  the  Tahr,  the  Garhwalies  took  out  the  liver  and 
entrails  and  proceeded  there  and  then  to  cook  them,  one  man  producing  a 
pan  from  his  voluminous  blanket,  while  another  ran  for  snow,  a  third  going 
down  to  an  old  shepherd's  hut,  which  we  had  passed  on  the  way  up,  for  sticks. 
I  found  the  Tahr  covered  with  ticks,  but  in  good  condition,  though  the  flesh 
smelt  so  highly  of  old  goat  that  I  did  not  fancy  the  delicacy  myself. 

The  callous  patch  on  the  breast  was  strongly  marked  and  I  should  fancy 
that  on  the  Dunga  Bukail  the  Tahr  seldom  find  space  enough  to  lie  down  in 
the  ordinary  manner  or  able  to  stretch  their  legs  out  in  a  recumbent  position. 

While  waiting  for  the  coolies  to  bring  up  the  dead  Tahr  I  should  have  dozed 
off  had  I  dared,  the  fact  being  that  there  was  no  level  ground  and  no  resting 
place  broader  than  a  foot,  and  the  thought  of  rolling  off  into  eternity  should 
one  move  whilst  sleeping,  kept  my  eyes  open. 

The  Garhwalies  are  fearless  cragsmen,  but  terribly  in  awe  of  the  Black  Bear 
( Ursus  tibetanus).  On  one  occasion  the  shikari  took  me  to  a  bluff  above  a 
clearing  in  which  we  had  spied  a  bear  feeding  and  wanted  me  to  shoot, 
although  it  was  quite  700  yards  distant.  Our  real  course  should  have  been  down 
the  ridge  which  would  have  brought  me  right  on  to  the  top  of  the  bear,  but  I 
think  the  shikari  was  a  bit  nervous  and  was  quite  contented  to  remain  at  a 
long  range.  We  could  not  descend  the  bluff  and  had  to  retrace  our  steps,  and 
so  lost  the  chance  of  a  shot  at  the  beast.  His  stories  too  of  their  fierceness 
were  many,  and  this  dread  of  them  I  found  general  all  through  Garhwal  and 
Kumaon. 

While  on  my  way  down  from  Garhwal  on  the  return  journey,  I  met  a 
coolie  striding  along  with  a  load  on  his  back  and  wearing  a  remarkable  plate 
on  his  face  ;  guessing  from  his  action  however  that  he  was  not  suffering  from 
leprosy,  I  stopped  him  and  asked  him  the  meaning  of  it.  He  informed  me 
that  some  years  ago  a  bear  rushed  out  on  him  while  he  was  cutting  grass  and 
had  torn  his  face  open  and  destroyed  the  nose,  at  the  same  time  biting  and 
breaking  his  arm.  The  headman  of  the  village  had  bound  up  his  arm  which 
had  healed  up  and  except  that  it  was  a  bit  crooked,  was  otherwise  normal,  the 
village  blacksmith  making  the  plate  he  was  wearing  on  his  face.  This  plate  was 
of  copper  with  a  triangular  piece  of  metal  (seemingly  tin)  riveted  on  with  four 
copper  rivets  to  the  plate,  forming  a  nose.  The  plate  was  kept  in  its  place 
by  a  couple  of  brass  wires  that  went  round  the  back  of  the  ears  similar 
to  spectacles.  The  teeth  in  his  upper  jaw  appeared  just  below  the  copper  plate 
giving  the  poor  fellow  a  somewhat  forbidding  appearance. 
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Ursus  tibetanus  no  doubt  does  much  damage  to  the  villagers  when  he  thus 
comes  across  them,  but  I  do  not  think  he  is  the  vicious  brute  they  make  him 
out  to  be,  but  in  his  blundering  way  is  more  anxious  to  get  away  than  fight, 
and  it  is  more  in  self-defence  that  he  attacks  them  than  from  malice  preponse. 

While  on  a  short  visit  to  the  romantic  little  lake  Mai  war  Tal  near  Bhim  Tal, 
during  which  time  the  rains  broke,  we  had  a  constant  cannonade  of  falling 
rocks,  and  this  seems  to  be  such  a  familiar  aspect  of  affairs  to  the  Gooral  that 
they  would  not  budge  from  their  resting  places  during  the  heat  of  the  day  by 
stones  thrown  down  from  above,  and  it  required  a  rifle  shot  to  disturb  them. 

On  a  ridge  about  1,000  feet  above  the  Lake,  I  watched  for  some  time  a 
fine  male  Pine  Martin  (Mustela  flavigula)  feeding  on  the  half  ripe  figs  of  the 
"  Peepul  "  (Ficus  religiosa).  He  made  off  as  soon  as  he  saw  me  and  I  spared  his 
life,  as  I  was  on  the  edge  of  the  Gooral  ground,  and  it  was  early  morning 
when  these  animals  are  generally  moving  about. 

R.  H.  HEATH,  a.m.ix.k. 

Fategauh,  U.  P.,  July  1908. 
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PROCEEDINGS 
OF   THE    MEETING    HELD    ON   2nd    JULY    190$. 
A  meeting  of  the  members  of    the   Bombay    Natural    History   Society    took 
place  at  the  Society's  Rooms  on  2nd   July   1908,  the   Revd.    F.   Dreckmann, 
S.  J.,  presiding. 

NEW  MEMBERS. 

The  election  of  the  following  25  new  members  since  the  last  meeting  w;ls 
duly  announced  : — 

Dr.  Gaorgs  William  Hardie  (Big  Conjeeveram,  S.  India);  Major  A.  W. 
Hewetson,  R.F.A.  (Jhansi) ;  Mr.  R.  D.  Murray  (Kasauli) ;  Mr.  F.  C. 
Beynon  (Kasauli)  ;  Mr.  E.  C.  Kent  (Kalasa,  P.  0.  Kadur,  Mysore)  ;  Mr.  C.  W. 
E.  Moutgomerie  (Mandla,  C.  P.)  ;  Mr.  Alexander  J.  Gibson,  I.  F.  S.  (Dehra 
Dun,  U.  P.)  ;  Mr.  C.  E.  C.  Cox,  I.  F.  S.  (Hoshangabad;  C.  P.)  ;  Capt.  F.  E. 
Thornton  (Bareilly)  ;  Lieut.-Col.  H.  R.  D.  Thring  (Jubbulpore,  C.  P.); 
H.  H.  the  Maharaja  Lokendra  Govind  Singh  Bahadur  of  Datia  (Datia) ; 
H.  H.  the  Maharaja  Mahendra  Yadvendra  Singh  Bahadur  of  Panna  (Panna)  ; 
Kumar  Harpal  Sing  Bahadur  of  Alipura  (Alipura)  ;  Mr.  W.  E.  Jardine, 
I.C.S.  (Nowgong);  Mr.  W.  Powell  (Bombay);  Mr.  A.  E.  Osmaston.  I.F.S. 
(Naini  Tal)  ;  Mr.  R.  C.  Milward,  I.F.S.  (Nairn  Tal)  ;  Mr.  W.  L.  Henderson 
(Nyaunghly,  U.  Burma)  ;  Mr.  W.  H.  Pitt  (Koraput)  ;  Mr.  W.  D.  Wright. 
l.M.S.  (Baksa  Duar,  E.  Bengal)  ;  Mr.  II.  0.  Wickham  (Maymyo,  Burma)  ; 
Mr.  H.  H.  Massy  (Maymyo,  Burma)  ;  Mr.  E.  L.  Sim  (Bombay)  :  Mi.  M.  H. 
Sowerby  (Bombay)    and  Mr.  J.  P.  Ross  (Bombay). 

CONTRIBUTIONS  TO    THTi  MUSEUM. 

The  Honorary  Secretary,  Mr.    W.  S.  Millard,   acknowledged    the    receipt  of 


the  following  contributions  since  the  last 

meeting  :  — 

Contribution. 

Locality 

Contributor. 

1     Tiger's  skin  and  skull  (Fells  tigris") 

Hoshangabad, 

C.P. 

Major 
R  A. 

Stables, 
M.C. 

1     Cat's  skull  (Fdistorquatus)        

Quetta... 

•  •■ 

E.  Comber. 

1     Skin  of  Grey  Flying  Squirrel  (Pteromys 

Hoshangabad, 

C.P... 

C.  E.O 

.Cox. 

oral). 

32  Bird  skins 

Shwebo,  Burma  .. 

Major 

H.     Delnic- 

K  add  i  fie. 

Eastern    Chinese    Francolin    (Fruncoliiius 

Do. 

chinensis). 

Bengal     Red-whiskered  Bulbul  (Otocowpsa 

••• ... 

Do. 

emeria). 

Common  house  Sparrow  (Passer  domesticus) 

Do. 

White-browed     Fantail     Flycatcher    (Rhi- 

Do. 

pidura  alb'frontata). 

Orange-bellied   Chloropsis    (Chi  o  r  o  p  s  i  s 

Do. 

hardwicltiiy 

Pegu  House  Sparrow  (Passer  Jlareolus)     ... 

Do. 

Tree  Sparrow  (Passer  mont aims')     ... 

Do. 

Common  Iora  (JE'jithiiia  tiphia)      

...... 

Do. 

Finch-billed  Bulbul  (Spizlxus  canifro/ts')   ... 

... 

Do. 

.. 

Jerdon's  Myna  {Graculipica  burvianira)  ... 

Do. 

29 
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Contribution. 


Locality. 


Contributor. 


Bulbul    {Otocompsa 
Bulbul     (3Iolpastes 


Black-crested   Yellow 

flat) i  vent r  «). 
Burmese     Red-vented 

burtnanicu*'). 
White-thvoated  Babbler  QA  rgya  gnlaris)  ... 
Blue-tailed  Bee-catev  (Meropt  philippinus). 
Blanford's  Bulbul    (I'ycnonutus  blanfordi). 
Thick-billed    Green   Pigeon    (Treron    nepa- 

lensis). 
Black-necked  Myna  QGraevlipica  nigricollis) 
Spotted  Owlet  {Athene  drama) 
Blaek-gorgeted  Laughing  Thrash  {Garrulax 

peotoratisy 
Red-headed  Trogon    (JBarpactes   erythroee- 

phalus). 
Large-barred    Jungle    Owlet   {Glaucidium 

cuculoides). 
Burmese  Shrike  (Lanius  collurioides) 
Chestnut-headed   Bee-eater    (Melittophagui 

sioinhoii). 
Eastern  Purple  Heron  (Ardea  manillensis). 
Barn  Owl  (Strice.  flammea)    ...        ... 

Common  Magpie  {Pica  rustica)     

2  Egss  nest    and   skin  of  Yellow-throated 

Bulbul  (Pycnonotus  xantliolcemus). 
2  Skins  of  Himalayan  Brown  Wood   Owl 

(Syrnium  iteware- use"). 
2  Eg^s  ot   Monal   Pheasant  (Lophophorus 
refulgent). 

1  Bulbul  (Cerasophalia  tliomp&oni) 

2  Indian  Hobbies  (Falco  xervtis) 

1  Snake  QTyphlopx  brahminus)      

1  Snake  (Fsawmophh  longifronx").. . 

2  Lizard  iuv  QVaranux  bengalensis) 
1  Snake  (Zanenis  diadema) 

1  Saake  {Zamenis  ventrimacn tatus) 

3  Snakes  (jGallophis    macclellandi,    Dino- 

don     septentrionalis,    Dipsadomorphus 
oynotus). 

2  Snakes  (Jjycodon     milieus,       Typhlops 

aeutut"). 

I  Spider  and  several  Scorpions      

12  Snakes  

1  Snake  QJZamenis  ventrimaculatus) 

2  Spiders  {Galeodes  xp) 
A  collection  of  Fossils 

J  Tortoise  (alive)      


Horsely  konda 
Kashmir 


Burma... 


Bombay 
Godhra 
Kaira  ... 
Quetta... 
Deesa  ... 
Assam... 


Dharwar 
Muhammerah,  Per- 
sian Gulf. 
Hyderabad  Sind  .., 


Manchahar 

Karachi. 

Quetta 

I 


Major     H.    Delme- 
Radcliffe. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

P.  Roseoc  Allen. 

;.  H.  Donald. 

r.  C.  Mitchell. 
A.  K.    Macdonald. 


Beds, 


S. 


A.  M.  DeCruz. 
F.  Gleadow. 
A.  Wood,  I.  C. 
Lt.  '  homas. 
Lt.  F.  Miller. 
Mai  or    F.   Wall, 
I.  M.  S. 


C.Hudson,  1.  C.  S. 
Lt.  A.  T.  Wilson. 

R.  A.  Mess. 

F.  Gleadow,  I.  F.  S. 

E.  Comber. 


Baluchistan 
Hist.  Soc, 


Nat. 


Minor  Contributions  from  Mr.  Phillmore,  R.  E.,  and  Capt.  C.  R.  Kelly. 

EXHIBITS. 

The  Reverend  E.  Blatter.  S.  J.,  exhibited  a  number  of  plants  which  he  had 
prepared  for  the  Society's  Herbarium  and  which  Capt.  R.  S.  Gillespie,  R.  E., 
had  collected  in  the  Chamba  State.  Mr.  John  Wallace  exhibited  a  thin  section 
of  the  trunk  of  the  interesting  water-storing' climber — Calycopteris floribunda. 
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PAPERS  READ. 


The  following  papers  and  notes  were  read  : — 

1.  The  Flora  of  Cutch,  by  Revd.   E.  Blatter,  S.  J. 

2.  Further  notes  on  the  butterflies  of  the  Konkan,  by  G.  W.  V.  de  Rhe 

Philipe. 

3.  Crows  and  their  sleeping  places,  by  Revd.  T.  Bomford. 

4.  Flying  Snakes,  by  Major  A.  Begbie. 

5.  Some  notes  on  the  low  level  Laterite   in  Portuguese  India,  by   H.   J 

Davies. 
The   meeting  terminated   with   a   vote  of   thanks   to   the   various   authors 
of  the  papers. 

PROCEEDINGS 

OF  THE  MEETING  HELD  ON  24th  SEPTEMBER  1908, 
A  meeting  of  the  members  of  the  Bombay  Natural  History  Society  took  place 

at  the  Society's  Rooms  on  Thursday,  the   24th    September    1908,    the   Hon'ble 

Mr.   Justice    Macleod  presiding. 

The  election  of  the  following  41    new  members  since   the  last  meeting  was 

duly  announced  : — 

Mr.   Gordon    Hundley   (Rangoon)  :  Mr.   M.    C.  Coote  (Dilkhusha,  D.  P.)  : 

The   Mess    President,  117th    Maharattas    (Kamptee,   C.  P.  )  ;  Mr.  F.  E.   W. 

Venning  (Haka,  Chin  Hills,  Burma);   Mr.  E.   O'Nash  (Rangoon)  ;   Mr.  H.  S. 

Lane  (Dharwar)  ;  Mr.  J.  P.  Mullan  (Bombay)  ;   Mr.  W.   Tudor  Owen,  I.C.S. 

(Palitana);  Capt.  C.  D.  Duxbury  (Mhow,   C.  I.);   Mr.  K.   Rees     (  Chandkhira, 

P.  C.  Sylhet);  Mr.  W.   M.    Logan    Home     (Nasirabad) ;  Mr.   David    Mercer 

(Bombay);    H.  H.    Maharaja  Swai   Sawant    Sing    Bahadur     (Bijawar)  ;    Mr. 

E.  Little   (Puona)  ;   Mr.   F.    G.    Gillies   (Secunderabad,     Deccan);   Mr.    H. 

G.   Chippindall,   R.   E.   (Lahore)  ;     Mr.    D.    R.    S.   Bourke.   I.F.S.   (Satara)  ; 

Mr.  A.  P.  Wilson  (Muhamaieh,  Persian  Gulf  );   Mr.  Dharamdas    Tribhuvandas 

Varjivandas  (Bombay);  The  Mess  Secretary,  2"th  Cavalry,  F.   F.  (Lahore);  Mr. 

R.  H.  Stallard.   R.  E.   (Barrackpore);  Mr.   R.    M.     Adams   (Murree,  Punjab); 

Mr.  E.  H.  Nicholson  (Trimulgherry,  Deccan);   Mr.  A.   J.  Currie  (Lahore)  ;  Mr. 

J.  E.  Needham  (Bombay);  Mr.  E.  J.  Rowlandson  (Vellore,  N.  Arcot);  Mr.  S.  G. 

Pears,  I.  C.  S.  (Tochi,  Miranshah,  N.  Waziristan)  ;  Mr.  W.  M.    F.    Pendlebury 

(Secunderabad,    Deccan V,   Capt.  E.    Bissel,  I.  M.  S.   (Sehore,  C.   P.);   Mr.    C. 

D.  Gregson    (Bangalore)  ;    Capt.   H.   D.   Peile,   I.  M.  S.    (Fatelgarh,   U.  P.). 

Mr.  R.  0.  Logan   (Dilkhusha,    U.  P.)  ;  The    Mess  President,  122nd  Infantry, 

(Ahmedabad)  ;  Capt.  W.  K.   Evans   (Trimulgherry,  Deccan)  ;    Capt.  L.  E.  L. 

Burne  (Falam,   Chin    Hills,    Burma) ;  Mr.  Victor  Kinloch  (Klang,  Federated 

Malay  States)  ;  Mr.  P.  J.  Rust,  I.  C.  S.  (Rupa,   Umballa  District)  ;  H.   H.  the 

Maharaja  of   Patiala  (Patiala,  Punjab)  ;    the   Conservator  of   Forests,  Mandla 

Division,    C.   P.   (Jubulpore,   C.    P.):     Capt.   J.   V.  Ramsden   (Poona)  ;   and 

Dr.  B.  K.  Goldsmith    (Bombay). 
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The    Honorary  Secretary,   Mr.  W.  S.    Millard,  acknowledged   the  following 

contributions  to  the  Museum  since  the  last  meeting  :  — 


Contribution. 


Contributor. 


I  Caracal  (Felis  caracal)  Skin        

1  Panther  (Felis  pa>dns)  Skin       

*2  Panther  (Fel >s  )>ardus)  Cubs  (alive")  ... 
*1  Sloth  bear  {Melursut  ur sinus)  (alive)... 
1  Indian  Palm  Civet  (Paradoxurus  nigtr). 

A  number  of  mammal  skins  including  : — 
1  Civet  (Viverra  tangalunga)        

1   Mungoose  (Mungos  brachyurus) 

White  Gymnura  (Gyinnvra  alba) 

Large    Bornean   Squirrel    (Sciurus  ephip- 

jyium). 
Sciurus  vittattts,  Sciurux  brookei    ... 

Sciurus  prevosti  

1  Rat  (Mus  negleclus)  

1  Mousa  Deer  (Tragulus  liosei)       

A  small   collection    of  bird   skins  and  eggs 

including  skins  of  the  : — 
Indian  Grey  Shrike  (Lanius  lahtnra} 
Indian  Redstart  (Rutic'dla  rufiventrii)   ... 
Coppersmith  (Xantholcema  haivatocephala) 
Himalayan    Whistling    Thrush    (Myiopho- 

neus  tcmmincki) 
Himalayan    Streaked    Thrush    'Trochalop- 

terum  line  a  turn.). 
Brown  Hill  Warbler  (Saga  crinigera) 
Indian  Bush  Chat  (Pratincola  maura) 
White-Cheeked   Bulbul    {Molpaates    Uuco- 

genys). 

2  Sandmartins  (Cottle  riparin)      

1  Indian  Redstart  (Ruticilla  rufiventris")  ... 
1  Red-necked  Mountain-Finch  (Mbntifrin- 

gilla  rufioollit). 
1  Himalayan    Roughdegged   Buzzard   (Ar- 

chibuteo  hemiptilopns. 
\  Pheasant-tailed  Jacana  (Hydrophaxianus 

eliirurgns) 

Golden  Eagles  (Aqnila  chryscstns) 

Imperial  Eagle  (Aquilahthaca) 

Indian  Tawny  Eagles  (Aquila  vindhiana). 

Bonellis  Eagle  (Hiercetus  fasciatus) 

Longletrged  Buzzard  (Buteo  ferox) 

Crested  Honey  Buzzard  {Pernis  cristtatus) 
1  Short-toed  Eagle  (Cir  cactus  gallons)     ... 

1  Shikra  (Astur  badius)       

I   Pale  Harrier  (Circus  viacrurus) 
1  Montagues  Harrier  (Circus  cineraceus)... 
1  Peregrine  Falcon  (Falc.o  peregrinut)    .., 
1  Black-winged  Kite  (Elanvs  ccernleus)  .. 
U  Silver  Pheasants  (Gennoeii*  andersoni)  ... 
1  Grey-bellied    Homed    Pheasant  (Irago- 

pan  blythi). 
1  Hodgsons  Pipit  (Anthns  rosaceus) 
1  Hume's    Willow     Warbler  (Phylloscopu* 

humi). 


Jalaun  Diet.,  C.  P. 
Aden  Hinterland  .. 
Bhusaval 
Do. 
Castle  Rock 


L.  R.  Clarke,  I.C.  S. 

A.  S.  Meek. 

B.  D.  Bell,  I.  C.  S. 
Do. 

W.  F.  Threlfall, 


British   North 
neo 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


Simla 
Do 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 


Bor- 


From   the   Tiust- 
[■     tees  of  the  Bri- 
tish Museum. 


Gyantse,  Tibet 
Do. 
Do. 

Do. 

Thikumgarh,  Bern 
delkhaud. 
Kashmir 
Punjab 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Taungwin,  Burma... 
Chin       Hills,       D. 
Burma. 
Murree 
Do. 


Lt.  H.  M.  Whittel. 
Lt.  Logan  Home. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Lt.  F.  M.  Bailey. 
Do. 
Do. 


Do. 

Kaja    B  a  h  a  d  hur 
Saheb  of  Orchha. 

1 


VC.  H.  Donald. 


0.  H.  Hopwood. 
Major  H.  A.  F.  Mag- 
raih. 

Do. 

Do. 


*  These  animals  were  forwarded  to  the  Victoria  Gardens,  Bombay, 
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Contribution. 


Locality. 

Contributor. 

Murree 

... 

Major    H.    A.  F. 
M agrath . 

Kashmir 

•  •• 

1 

Do. 

•  t » 

Do. 

•  •  > 

Do. 

•  •  • 

}-Col.  A.  E.W&rd. 

Do. 

... 

Do. 

... 

J 

Thana... 

•  •• 

E.  Bulkley. 

Bellary 

•  ■  • 

P.  Boscoe  Allen. 

Persian  Gulf 

... 

Lt.  A.  T.  Wilson. 

Shwebo,  U.  Burma . 

Major    H.     Delme- 

Radcliffe. 

Darjeeling 

1 

Do. 

1 

Do. 

•  •  • 

1 

Do. 

•  ■■ 

1 

Do. 

•  Si 

1 

Do. 

•  •   1 

Assam... 

•  •  • 

1 

Jalpaiguri  Dist. 

•  •• 

1 

Darieeling 

,., 

V  Maj.     F.      Wall, 

Do. 

•  •  • 

I.  M.    8. 

Do. 

*•• 

Do. 

■  •• 

N.  W.  Behai 

Darjeeling 

•  •■ 

Do, 

•  •  • 

Do. 

•  •• 

I 

Do. 

1 

Do. 

•  •• 

J 

Bombay... 

•  •  , 

H.  B.  Saxby. 

Do.     ... 

... 

Maj    Kilkellv, 
I.  M.S. 

Dbarwar... 

... 

H.  M.  Dwane. 

Bombay... 

... 

A.  DeCruz. 

Deesa     ... 

.., 

Capt.  W.  Glen 
Liston,  I.  M.  S. 

Golaba    ... 

•  •  . 

Rev.  H.  Mould. 

Poona 

... 

Lt.-Col.  H.  S. 
McGill,  K.A.M.C. 

Bush  ire,        Persian 

Major  P.  Z.  Cox. 

Gulf. 

Matheran 

•  •• 

G.  P.  Millett. 

India... 

... 

TraBtees  of  Indian 
Museum. 

India  and  Burma  ... 

Do. 

Shwebo,  U.  Burma.. 

Major     H.    Lelmu- 

Badcliffe. 

Nasik  ... 

■•■ 

[R.  Comber. 

1  Nest    of    Pale    Bush-Warbler  (Jloromis 

pallidux). 
1  Kashmir  Wren  QAw'rthvra  neglecta)    ... 
1  Sooty  Flycatcher  (Hemichelidon  sibirica). 
1  Little  Korktail  QMiorooichla  sc.ouleri?)  ... 
1  Slaty-blae   Flycatcher   (Cyornis  leueome- 

lanurus*) 
1  Himalayan    Streaked    Laughing     Thrush 

'Trochalnpttrum  lineatum). 

1  Short-billed  Minivet  {Pericrocotvs  brevi- 
roztris). 

2  Clutches  of  Bronze-winged  .lacana  (Meto- 
pidiut  indicus")  eggs. 

Nest    and    Eggs    of    Small    white-throated 

Babbler  (Uumrtia  alb'ujularis). 
A  number  of  Snakes  and  Lizards 
A  number  of  Lizards  of  3  species — 

Varanux    lenyalensis,    liolephiit    beUiana 
and  Calotes  myitaceus* 

Snakes  of  the  following  species  : — 

Traohischium  tenuicepx      

Traehnchmm  guentheri      ...        

Trachigchinm  fusowm  ... 

Tropidonotus  submineatvs ... 

Tropidonotus  himalayanus  

Lachesis  graimneus... 

Lachesis  gramineus 

Dipsadomorphus  cynodon 

Bnngarus  lividus 

Simoles  alboclnctus 

Ablabes  rappii  ...         

Oligodon  vielantis     ... 
Hypsirhina  sieboldiii          ... 
Amblycephalus  monticola  ... 
Coluber  prasinus      

2  Csecilians  (Jchthyophi*  glutinosus) 

3  Salamanders  (J'ylototriton  verrucosus)  ... 

2  Lizards  

1  young  Cobra  (Naia  tripudians")  (alive)  ... 
1  Common    green    Whip-Snake    (Dryophis 

mycterizans)  (alive). 
1  Green  Keelback  (Macropisthodon  plvm- 

biaolor). 

1  Typhtopi  brahminiix  

1  Zamenis  ventrimaculatus 


1   Eryx  conieus  

1  Green  Keelback  QMarcropisthodon  plum- 

bicolor). 

2  Tortoises       

A  number  of  land  shells       

A  collection  of  32  named   species  of  Earth- 
worms. 

5  species  of  fresh  water  SpoDges     

Some  Hymenoptera  and  Diptera     


Do. 


do. 
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Minor  contributions  from  :— Major  O.  A.  Smith,  Lt.-Col.  Childe,  I.  M.  S., 
C.  W.  Thevenard,  W.  S.  Rogers,  L.  H.  Savile,  Lt.  F.  M.  Bailey,  J.  E.  Needham. 
the  Hon'ble  A.  Hill-Trevor,  Lt..Willock  and  W,  P.  Pechey, 

EXHIBITS. 

GORAL  HEADS. 

The  Secretary  drew  the  attention  of  members  present  to  the  pair  of  Goral 
heads,  presented  by  General  Osborn  some  time  ago.  These  heads  have  been 
recently  mounted  in  England  for  the  Society,  and  make  a  valuable  addition  to 
the  Museum. 

A  LIVE  KING   COBRA  OR  HAMADRYAD  (NA1A  BUNGARUS). 

The  Society  has  just  obtained  through  Major  Wall,  I.  M.  S.,  another  specimen 
of  this  interesting  snake,  alive.  The  one  now  exhibited  measures  about  9  feet 
in  length  and  was  caught  in  Assam. 

PHOTOGRAPHS  OF  MOSQUITOS  AND  TSETSE  FLY. 

A  set  of  photographs  of  the  enlarged  models  of  the  malarial  mosquito  and 
tsetse  fly  from  the  cases  in  the  entrance  hall  of  the  Natural  History  Museum. 
South  Kensington,  were  exhibited.  The  Secretary  mentioned  that  he  found  it 
was  impossible  to  have  similar  cases  brought  out  to  India,  even  if  the  Society 
could  afford  it,  owing  to  the  models  being  made  of  wax  which  would  probably 
melt  in  this  climate.  Mr.  Kinnear  had  however  arranged  for  these  photo- 
graphs to  be  taken  and  Mr.  John  Wallace  was  now  having  them  mounted  for 
the  Society  in  an  album. 

INDIAN  DUCKS  AND  THEIR  ALLIES. 

The  book  on  this  subject  which  has  been  recently  published  by  the  Society 
by  subscription,  was  shown  to  members  and  greatly  admired.  It  contains  30 
illustrations  of  the  finest  chromo-lithography  of  the  Swans,  Geese  and  Wild 
Ducks  which  oacur  in  India  and  will  undoubtedly  become  a  standard  work  on 
this  subject. 

Mr.  Savile  proposed  a  vote  of  thanks  be  passed  to  the  Secretary  for  his 
work  in  connection  with  the  production  of  this  beautiful  book  which  reflected 
so  much  credit  on  the  Society,  and  Major  Hoskyn  having  seconded  it,  this  was 
carried. 

PAPERS  READ. 

Captain  Mackie,  I.M.S.,  then  read  a  paper  by  Captain  W.  Glen  Liston,I.M.S.. 
on  the  following  subject : — 

"  The  present  epidemic  of  malaria  in  the  port  of  Bombay,  a  description  of 
\foe  mosquiro  which  is  spreading  the  disease  with  some  suggested  remedies," 
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Captain  Mackie  observed  that  it  was  the  irony  of  fate  that  Captain  Liston 
was  unable  to  be  present  at  the  meeting  to  read  his  paper  owing  to  his  having 
just  been  attacked  by  the  very  disease  about  which  he  was  intending  to  speak. 

The  paper  appears  in  full  on  page  872  of  this  Journal. 

5^  ■"£  ;*;  •;**  -:^ 

Several  members  having  spoken  on  the  subject  of  the  paper,  Mr.  Justice 
Macleod  said  that  it  was  to  be  hoped  that  either  the  Municipality  or  -Govern- 
ment would  investigate  the  matter  and  he  proposed  a  hearty  vote  of  thanks 
to  Captain  Liston  for  his  valuable  paper  and  to  Captain  Mackie  for  reading  it. 
This  was  passed  unanimously  and  the  meeting  then  terminated. 


BALUCHISTAN  NATURAL  HISTORY  SOCIETY. 

PROCEEDINGS  OF  A  MEETING  OF  THE  MEMBERS  HELD 

IN  THE  QUETTA  MUSEUM  AND  LIBRARY  BUILDING 

ON  THURSDAY,  THE  30TH  APRIL,  L908. 

1.  Read  letter,  dated  the  7th  April  1908,  from  the  Bombay  Natural  History 
Society,  returning,  duly  identified  by  the  British  Museum,  skins  of — 

CI)  Jlerioaes  erythrourits,  The  Afghan  Gerbille  ; 

(2)  Lagomys  rufescens,  The    Afghan  Mouse  Hare  ; 

(3)  Nesokia  huttoni,  The  Short- tailed  Mole  Rat  ; 

(4)  Mus  bactrianus,  The  Persian  House  Mouse  ; 

(5)  Cricetulus  pliiuus,  The  Little  Hamster  ; 

(6)  Ellobius  fuscicapillus,  The  Quetta  Vole  ; 

sent  to  them  on  the  31st  October  1907,  with  the  remark  that  they  had  retained 
duplicates  of  (i),  (2),  and  (3),  and  would  be  glad  to  be  supplied  with  skins 
of  Cricetulus  phceus,  the  Little  Gray  Hamseer,  and  Ellobius  fuscicapillus ,  the 
Quetta  Vole,  of  which  only  one  of  each  had  been  sent  to  them. 

The  Honorary  Secretary  reported  having,  in  reply,  sent  the  Bombay  Natural 
History  Society  a  skin  of  Cricetulus  phceus,  with  a  promise  to  send  them  the 
next  skin  obtained  of  Ellobius  fuscicairillus. 

2.  At  the  Hon'ble  President's  request,  Mr.  dimming  placed  before  the  meet- 
ing a  list  of  the  birds  of  Baluchistan,  prepared  by  him  from  notes  contributed 
from  time  to  time  to  the  Bombay  Natural  History  Society's  Journal  by  Captain 
T.  E.  Marshall,  R.  A.,  Major  R.  M.  Betharn,  I.  A.,  and  Captain  J.  W.  Watson, 
I.  M.  S.,  and  from  birds  in  the  Quetta  Museum,  which  had  been  identified  by 
Rev.  F.  Lawrence  and  himself. 

3.  Amongst  the  contributions  were  a  White-headed  or  Stiff-tailed  Duck. 
Colonel  O'Donnell  stated  that  the  Duck  had  been  shot  by  him  at  Khushdil 

Khan  last  February,  and  Sir  Henry  remarked  that,  though  rather  mutilated,  the 
skin  was  well  worth  preserving,  as  the  Stiff-tailed  Duck  was  an  extremely  rare 
visitant  to  these  parts. 
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4.  Mr.  Anderson  enquired  if  anyone  had  seen  in  Quetta  the  Indian  House 
or  Sewer  Rat  (Mus  rattus).  The  reply  was  in  the  negative.  It  was  also  re- 
marked that  the  Common  House  Mouse  of  Quetta  was  Mm  bactrianus,  and  not 
the  Indian  variety  Mm  urbanus,  no  skin  of  which  had  so  far  been  sent  to  the 
Quetta  Museum. 

PROCEEDINGS  OF  THE  MEETING  HELD  ON   THURSDAY. 

THE  28TH  MAY,  1908. 

1.  Read  letter,  No.  602,  dated  27th  April  1908,  from  Dr.  N.  Annandale, 
stating  that,  according  to  Oldfield  Thomas,  the  rats  identified  by  the  British 
Museum  as  Nesocia  huttoni  were  the  same  as  Nesocia  hardwicUi.  that  name 
given  by  the  Indian  Museum  to  specimens  sent  to  Quetta. 

2.  The  following  specimens  were  then  passed  round  for  the  inspection  of 
the  members  present : — 

(1)  A  Pied  Chat  (Savicola  picata,   Blyth),  with    two    eggs,  collected    by 

Mr.  J.  W.  N.  Cumming. 

(2)  A  female  Indian  Paradise  Fly-catcher   (Terpsiphone  paradisi,   Linn.), 

collected  by  Mr.  J.  W.  N.  Cumming. 

(3)  An  Indian    Oriole    (Oriolus   kundoo,   Sykes)   with   nest,   collected  by 

Mr.  B.  H.  Ford. 
(■1)     A  Hutton's  Owlet  {Athene  bactriana,  Blyth),  collected  by  Mr.  J.  W.  N. 
Cumming. 

(5)  A  Quetta    Vole    {EUobius  fuscicapillus,   Blanford),  collected    by    Mr. 

Stevenson. 

(6)  Two  Euphratic   Vipers  (Vipera   lebetiua,     Daud),  presented    by    Mr. 

Shiawakshaw  Pherozeshaw. 

(7)  A  Rat-snake  (Zamente   mucosus),  presented  by  Mr.  W.  R.  S.  Porter. 

(8)  A  young  Snake,  presented  by  Mr.  T.  Clear. 

(9)  Four  Sea  Snakes,  presented  by  Major  R.  A.  E.  Benn,  CLE. 

(10)  A  Viper  (Echis  carinata,  Merr.    Tent),  from  Karachi,   presented   by 

Mr.  W.  C.  Clements. 

(11)  A   small    Tortoise    (Testudo   horsfieldii,   Grey),   from    Hannah    (near 

Quetta),  a  specimen  of  Chromite  from  Tor  Jung,   Hindubagh,  and 
several  Fossils  from  Surghand,  18  miles  from  Hindubagh,   all  pre- 
sented  by  Mr.  W.  C.  Clements. 
3.     With  regard  to  the  birds  the  Honorary  Secretary  remarked  that    though 
the  Pied  Chat  was  a  familiar   bird  in  Sind   during    the    winter   and  in   Quetta 
during  the  summer,  he  had  never  seen   its   eggs    till   the  other   day,  when   he 
found  a  nest  with  3  fresh  eggs  under  the  roof  of  a  hut  on  the   Volunteer  Rifle 
Range  at  Quetta  ;  that  records,  however,  existed  to  show   that   they  had  pre- 
viously   been    collected   in   Quetta    by   Captain    T.    E.    Marshall   and    Major 
R.  Betham  ;  that  the  Indian  Paradise  fly-catcher  was  an    extremely   rare   bird 
in  these  parts,  the  specimen  before  the  meeting   being    the    first   he   had   come 
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across  in  Baluchistan,  while  only  one  or  two  had  been  seen  previously  in 
Quetta  by  Captain  T.  E.  Marshall  and  Mr.  H.  R.  Smith  ;  that  the  Indian  Oriole 
and  its  nests  had  been  obtained  at  Galbraith  Spinney  in  Quetta  ;  and  that  the 
Hntton's  Owlet,  though  probably  not  noticed  by  many,  was  a  fairly  common 
bird  in  the  station. 

As  regards  the  Quetta  Vole  he  pointed  out  that  its  head  and  body  measured 
5",  making  it  a  larger  specimen  than  the  one  previously  obtained  by  Mr.  A. 
Anderson  and  another  described  in  the  Fauna  of  British  India,  and  asked 
whether,  in  view  of  the  fact,  it  should  be  forwarded  to  the  Bombay  Natural 
History  Society,  to  whom  he  had  promised  the  next  specimen  secured.  It  was 
agreed  that  the  specimen  should  be  presented  to  the  Bombay  Natural  History 
Society,  members  doing  their  utmost  to  try  and  secure  further  specimens  for 
the   Quetta  Museum. 

■i.  As  regards  the  snakes,  the  Hon'ble  Sir  Henry  McMahon  remarked  that 
the  Euphratic  Viper  was  of  a  very  sluggish  nature,  and  would  not  move  out 
of  the  way  for  anyone  ;  that  so  far  it  had  been  recorded  from  Persia  and 
Ziarat  in  Baluchistan,  but  the  two  specimens  before  the  meeting  having  been 
found  on  the  Sor  Range,  near  Quetta,  showed  that  they  were  also  to  be  found 
in  between  these  tracts  of  country,  and  would,  doubtless,  soon  be  recorded 
elsewhere  in  the  mountainous  tracts  of  Baluchistan  ;  it  would  appear  in  this 
country  to  take  the  place  of  the  Russell's  Viper  {Daboia  russellii),  of  which 
he  had  only  seen  two  specimens  in  Baluchistan — one  at  Gwazba,  South  of 
Chamau,  and  one  in  the  Kundar  river  valley  in  North  Zhoc  ;  that  the  sea  snakes 
had  been  obtained  from  Sonmiani,  in  Las  Bela,  where  he  had  himself  seen 
large  numbers  in  the  sea  ;  that  though  such  sea  snakes  were  always  supposed 
by  Scientists  to  be  deadly  poisonous,  the  people  in  Sonmiani  and  the  Mekran 
Coast  thought  nothing  of  them,  as  was  instanced  by  a  man  catching  one  for  him 
with  his  hand.  These  people  told  him  that  the  bite  of  these  snakes  produced 
no  worse  effects  than  a  sore. 

5.  Read  letter,  dated  21st  May  1908,  from  Dr.  N.  Annandale,  in  which  he 
acknowledged  the  receipt  of  a  land  tortoise  ( Tesludo  horsfieldii,  Gray),  found 
at  Sibi  by  Captain  A.  D.  G.  Ramsay,  and  forwarded  to  the  Indian  Museum, 
the  Honorary  Secretary  remarking  that  from  this  very  tortoise  a  number  of 
ticks  had  been  removed,  and  they  had  also  since  been  forwarded  to  Dr, 
Annandale  for  identification. 

l>.  Read  list  of  donations  made  to  the  Museum  since  the  last  meeting.  In 
this  connection  the  Hon'ble  President  asked  the  members  to  try  and  secure 
further  specimens  of  the  Mottled  Pole  Cat  and  the  Quetta  Vole,  and  suggested 
that  an  attempt  be  made  to  keep  alive  the  two  young  Mottled  Pole  Cats 
referred  to  in  the  list  with  a  view  to  their  being  forwarded,  later  on  when  the 
weather  became  cooler,  to  the  Bombay  Natural  History  Society. 

7.    A    list    of    the  Birds   of  Ormara,  prepared  by  Mr.  W.  D.  Cumming 
of   the  Persian  Gulf    Telegraph    Department,    was  finally  placed  before  the 
meeting. 
30 
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PROCEEDINGS  OF  THE  MEETING  HELD  ON  MONDAY.  THE 

27TH  JULY,  1908. 

1.  Read  letter,  dated  4th  June  1908,  from  Dr.  Annandale,  Superintendent  of 
the  Indian  Museum,  acknowledging  receipt  of  certain  specimens  sent  to  him, 
including  a  second  Land  Tortoise  (  Testudo  horsjieldii),  and  stating  that,  of  the 
other  specimens,  the  beetles  collected  by  Sir  Henry  McMahon  at  Quetta  on 
the  22nd  March  last  were  Tropinoia  squalida,  Linn.,  that  others  were  small 
Scarabeidoi  (Dung  Beetles)  and  Ixodididaz  (Ticks)  belonging  to  groups  of  which 
the  Indian  species  have  not  yet  been  worked  out  ;  while  the  specimens  of  the 
little  animals  resembling  the  woodlouse,  which  swarms  all  over  the  roads  in 
Quetta,  were  a  variety  (unnamed)  of  Isopod  Crustacea,  which  he  was  retaining 
for  further  study. 

In  passing  round  for  inspection  the  specimens  returned  by  Dr.  Annandale, 
the  Hon'ble  President  reminded  the  members  that  no  specimens  of  Testudo 
oiluchii  had  as  yet  been  presented  to  the  Quetta  Museum,  and  urged  its  being 
looked  for. 

2.  Special  attention  was  invited  by  the  Hon'ble  President  to  the  horns  of 
the  Indian  Gazelle,  which  were  of  interest  in  that  this  Gazelle  was  found  at 
Killa  Saifulla,  beyond  which  place  the  Gazelle  usually  found  is  the  Persian 
Gazelle  {Gazella  subgutlurosa,  Guld). 

Read  letter,  dated  17th  June  1908,  from  the  Honorary  Secretary,  Bombay 
Natural  History  Society,  stating  that  he  will  be  glad  to  receive  the  live  Mottled 
Pole  Cats,  referred  to  at  the  last  meeting,  and  send  a  couple  of  them  on  to 
the  British  Museum. 

3.  Read  letter,  dated  the  14th  July  1908.  from  the  Honorary  Secretary 
Bombay  Natural  History  Society,  returning  the  large  Mouse  Hare  sent  to  him 
on  the  2nd  April,  and  stating  that  it  had  been  identified  by  Mr.  Wroughton,  of 
the  British  Museum,  as  the  Afghan  Mouse  Hare  {Lagomys  rufescens ,  Gray). 

4.  The  Honorary  Secretary  next  invited  the  attention  of  the  members  to  a 
small  collection  of  specimens  (mostly  birds)  which  the  Museum  had  decided 
to  forward  as  a  donation  to  the  Bombay  Natural  History  Society  in  return  for 
valuable  assistance  received  from  it. 

PROCEEDINGS  OP  THE  MEETING  HELD  ON  SATURDAY, 
THE  29th  AUGUST    1908. 

1.  The  Hon'ble  President  placed  before  the  meeting  a  fresh  "  list  of  the 
Birds  of  Baluchistan,  "  prepared  by  Mr.  J.  W.  N.  Cumming,  in  which  he  had 
embodied  the  list  of  the  Birds  of  Ormara,  received  from  Mr.  W.  D.  Cummin<> 
{vide  Proceedings  of  Meeting  held  on  the  28th  May  last).  He  pointed  out 
what  a  valuable  contribution  it  was  to  the  Society,  and  expressed  the  hope  that 
members  would  do  their  best  to  collect  all  the  additional  information  they 
could  on  the  subject  so  as  to  make  the  list  more  complete. 
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Read  letter,  dated  the  21st  August  1908,  from  Captain  A.  D.  Gr.  Ramsay 
forwarding  a  donation  of  Rs.  30  to  the  funds  of  the  Society.  The  Hon'ble 
President  remarked  that  the  time  had  not  yet  come  to  call  on  members  of  the 
Society  for  subscriptions  or  donations,  but  he  urged  on  those  who  had  not  yet 
done  so  to  become  regular  members  of  the  Bombay  Natural  History  Society, 
which  charged  an  entrance  fee  of  only  Rs.  10  and  an  annual  subscription  of 
Rs.  15. 

2.  Read  letter,  dated  the  21st  August  1908,  from  Lieut.  L.  Lang,  forwarding 
a  specimen  of  the  Tick  which  infested  the  barracks  at  Kalat,  and  had  caused 
their  abandonment,  and  another  of  a  variety  of  Crustacea,  found  also  in  the 
same  place.  The  Hon'ble  President  drew  attention  to  the  Tick,  and  pointed 
out  that  not  only  did  this  small  insect  cause  much  loss  to  Government  by 
making  buildings  uninhabitable,  but  that  its  bite  was  well  known  to  produce 
fever  in  human  beings.  Dr.  Holland  confirmed  this  and  remarked  that  frontier 
sores  had  in  some  instances  also  been  traced  to  the  same  cause. 

3.  The  Hon'ble  President  then  placed  before  the  meeting  a  specimen  of  a 
snake  (Zamenis  floruleuta),  obtained  in  Quetta  in  August  1907,  which  he  had  sent. 
to  Colonel  Wall  for  favour  of  identification.  This  snake  was  now  referred  to  by 
Colonel  Wall  in  the  last  issue  of  the  Bombay  Natural  History  Society's  Journal. 
The  Hon'ble  President  remarked  that  this  variety  of  snake  was  to  be  found  in 
Egypt  but  had  never  been  before  reported  in  India.  The  Horned  Viper 
(Eristicophis  McAIahonii)  found  by  him  on  the  Baluch -Afghan  Boundary, 
Commission,  the  Cerastes  Viper  recently  found  in  the  Gomal,  and  other  reptiles 
belonging  to  Baluchistan  proved  the  close  relationship  which  existed  between 
the  Fauna  of  Egypt  and  Northern  Africa  and  of  this  part  of  Asia. 
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Plate  N°  XXIX, 


"INDIAN  DUCKS  AND  THEIR  ALLIES." 

.  The  accompanying  Coloured  Plates  (Nos.  XXIX  &  XXX)  of  The 
Lesser  or  Common  Whistling  Teal  (Dendrocyena  javanka)  and 
The  Smew  (Mergus  albellus)  are  in  completion  of  the  series  of 
Plates  already  published  in  this  Journal  in  connection  with  Mr.  E.  C. 
Stuart  Baker's  paper  on  "'  Indian  Ducks  and  their  Allies." 

The  description  of  the  Lesser  or  Common  Whistling  Teal  will  be 
found  on  pages  562  to  571  of  Vol.  XI  of  this  Journal  and  that  of  the 
Smew  on  pages  200  to  206  of  Vol.  XIII. 
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BOOKS  UNDER  SUBJECT  HEADS. 

I.— MAMMALS. 

Animal  Kingdom,  General  Structure  of  the.     T.  R.  Jones.    1871. 
Animal  Life,  Notes  and  Jottings  from.     F.  Buckland.    1882. 
Animal  Life,  Studies  in.     G.H.Lewes.    1862. 

Animals  in  Captivity  in  Lower  Bengal,  Handbook  to    the   Manage- 
ment of.     R.  B.  Sanyal.    1892. 
Animals    in  the    Zoological    Society's    Gardens,    London,    List    of. 

1896. 
Animals   and    Plants   under    Domestication.     0.    Darwin.     2    vols. 

1868. 
Bats,  Families  and  Genera  of.     G.S.Miller.     1907.     (U.  S.  Museum 

Bulletin.) 
Bovins  d'Indo-Chine,  Les.     (Bulletin.)     M.  E.  Douarche.    1902. 
British  Museum,  Guide  to  Gallery  of  Mammals,  1894. 

Guide  to    Gallery   of  Fossils    of   Mammals    and  Birds,    1896 

and  1901. 
Guide  to  Great  Game  Animals,  1907. 
Carnivora,  Natural  History  Sketches  among  the.     A.  Nicols.  1885. 
Cattle  oi  the  Bombay  Presidency.     Major  ■T.  Joslen.     1905. 
East  India  Co.  Museum.     Catalogue  of  Mammals,  1851. 
Elephant,     Dentition     of    the,    and     injuries    thereto,     Notes     on. 

W.Mitchell.    1903. 
Elephant,  Diseases  of  the.     J.  H.  Steel.     1885.     Indian    Veterinary 

Manual. 
Extinct  Monsters.     Rev.  H.  N.  Hutchinson.    1893. 
Game  Animals  of  India,  Burma,  Malaya  and  Tibet.     R.    Lydekker. 

1907. 
Game    and    Wild    Animals    of   South   Africa,    Portraits  of.     W.  C. 

Harris.    1810. 
Geography    of   Mammals.     W.    L.    Schlater   and     P.    L.    Schlater, 

1899. 
Great  and  Small  Game   of  India,  Burma  and  Tibet.     R.    Lydekker. 

1900. 
India,  Mammals  of.     T.  C.  Jerdon.    lis 71. 

Indian  Mammalia,  Natural  History  of.     R.  A.  Sterndale.    1881. 
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Indian  Museum.     Catalogue  of  Mammalia,  2  pts.  Pt.  1.    J.    Ander- 
son. 1881.     Pt  2.     W.  L.  ScbJater.     1891. 
Jack  Rabbits  of  the  United  States.     T.  S.  Palmer.     1896.     (U.  S.  A. 

Dept.  of  Agriculture.) 
Mammalian  Game  of  British  India.     J.  A.  Murray.     1891. 
Mammalium.    Catalogue.      E.    L.    Trouessart,   2  vols,    and    Suppt. 

1897-1904. 
Mammals.     Cambridge    Natural    History    Series.     Vol.   x.     F.    E. 
Beddard.    1902. 
Cassell's  Natural  History.     Vols,  i,  ii,  iii. 
Fauna  of  British  India.     W.  T.  Blanford.     1888-91. 
Living  Animals  of  the  World.     Vol.  i. 
Museum  of  Natural  History.     Vol.  i.     T.  S.  Cobbold. 
Riverside  Natural  History.     Vol.  v.     1888. 
Royal  Natural  History.     Vols,  i,   ii,  iii.     R.  Lydekker. 

1893-95. 

Wood's  Illustrated  Natural  History.    Rev.  J.  G.  Wood. 

Mammals,      Birds   Reptiles  and  Fishes  of  Nepal  and  Tibet  presented 

by  B.  H.    Hodgson,    Catalogue  of.     British  Museum. 

2nd  ed.  1863. 

Mammals,     living  and   extinct.     W.  H.    Flower    and  R.  Lydekker. 

1891. 
Mammals,     Various   Papers  on.    (Extracts   from  U.   S.  A.  Museum 

Proceedings.) 
Mammiferes.     P.  Jervais.    1854. 
Rats  of   Calcutta.     W.  C.   Hossack.     (Memoirs    of  Indian  Museum. 

Vol.i,  No.  1,  1907.) 
Rats  connected  with    Plague  in    India,    Aids    to    the    Identification 

of.     W.  C.  Hossack.     1907.     Indian  Museum. 
Vertebrate  Animals  in   India,    Ceylon    and    Burma,  Distribution  of. 
W.    T.    Blanford.     1901.     (Philosophical    Transactions     Royal 
Society,  London), 
ertebrate  Zoology  of  Sind.     J.  A.  Murray.     1884. 
Wild  Animals  photographed  and  described.     J.  F.  Nott.     1886. 
Zoological  Gardens,  London,  List  of  Animals  in  the.      1^96. 
Zoological  Notes.     A.  Nicols.     1883. 
Zoology,  Advanced  Text-book  of.     H.  A.  Nicholson.     1870. 

Zoology,  Manual  of.     H.A.Nicholson.  4th  ed.,  1875:  5th  ed.,  187£. 
9 
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II. -BIRDS. 

America,  Birds  of  North  and  Middle.  R.  Ridgway.   1907.  (U.  S.  A. 

Museum  Bulletin,  50,  pts.  3  and  4.) 
American  Birds,  North.    0.  Bendire.     1892-95.  2  vols.  (Smithsonian 

Institute,  U.  S.  A.) 
American  Ornithology.     3  vols.     A.  Wilson  and  L.  Bonaparte. 
Birds,  Various  Papers  on.     F.  Finn. 

Birds.     Cambridge     Natural      History    Series.      Vol.     ix.    A.    H. 
Evans.    1900. 
Cassell's  Natural  History.     Vols,  iii  and  iv. 
Fauna    of    British   India.     Vols,  i   and    ii.     E.     W.    Oates. 

1889-90. 
Vols,    iii   and  iv.     W.    T.    Blan- 
ford.    1895-98. 
Living  Animals  of  the  World.     Vol.  ii. 
Museum  of  Natural  History.     Vol.  ii.     W.  S.  Dallas. 
Riverside  Natural  History.     Vol.  iv.     1888. 
Royal  Natural  History.     Vol.  iv.     R.  Lydekker.    1895. 
Birds  nesting  in  India.     Capt.  G.  F.  L.  Marshall.    1877. 
Bombay,  Common  Birds  of.     '  E.  H.  A. ' 

Bombay  Presidency,  Handbook  to  the  Birds  of.    H.  E.  Barnes.    1885. 
British  India,  Avifauna  of.     2  vols.     J.  A.  Murray.    1888-90. 
British  Museum.     Catalogue  of  Birds.     Vols,  i — xxvii,  1874. 

Catalogue      of    Mammals,    Birds,    Reptiles   and    Fishes    of 
Nepal  and  Tibet,  presented  by  B.  H.  Hodgson.     2nd  ed., 
1863. 
Guide  to  the  Gallery  of  Birds.     1905. 
Guide  to  the  Gallery  of  Fossils  of  Mammals  and  Birds.  1896- 

1904. 
Hand  List  to  the  Genera  and  Species  of  Birds.     R.  Bowdler 
Sharpe.     4  vols. 
Burma,  Handbook  to  the  Birds  of.     2  vols.     E.  W.  Oates.     1883. 
Capitonidse  or  Scansorial  Barbets,    Monograph  of  the.     Capt.   C.  H. 

Marshall  and  G.  F.  L.  Marshall.     1871. 
Cutch,  Birds  of.     H.  Palin,    revised    by    Capt.  C.  D.    Lester.     2nd 

ed.,  1904. 
East  India   Company's    Museum.     Catalogue    of  Birds  in   the.     T. 
Horsefield  and  F.  Moore.     1854. 
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Edible  and  Game  Birds  of  British  India.     J.  A.  Murray.    1889. 

Encyclopedic  d'Histoire  Naturelle.     Les  Oiseaux.  6  vols. 

Familiar  Indian  Birds.     G.  Dalgleish.     1907. 

Foreign  Cage  Birds.     C.  W.  Gedney. 

Game  Birds  of  India.     3  vols.  ■  A.  0.  Hume  and  C.  H.  T.  Marshall. 

1879-81. 
Game  Birds  of  India.     2  vols.  E.  W.  Oates.     1898-99. 
Game  Birds  and  Wild  Fowl  of  India.     T.  €.  Jerdon.      1864. 
Game  Birds,  Handbook  to  the.  2  vols.  W.  R.  Ogilvie-Grant.     1895. 
Game,  Shore  and  Water  Birds  of  India.     A.  LeMessurier.     1904. 
Garden  and  Aviary  Birds  of  India.     F.  Finn.     1906. 
Genera  of  Birds.     G.  R.  Gray.     1844-49. 
Genera  and  Species  of  Birds,  Handlist  to  the.  4  vols.     R.   Bowdler 

Sharpe.     (British  Museum.) 
Hawks  and  Owls  of  the  United  States  of  America.     A.  K.  Fischer. 

1893. 
Hume's  Scrap  Book,  or  Rough  Notes  on  Indian  Oology  and  Ornitho- 
logy.   A.  0.  Hume.     1869. 
Ibis.     Vols,  iii-vi,  3rd  Series.      1875-76. 
i-ii,  4th  Series.      1877-78. 
India,  Birds  of.     T.  0.  Jerdon.     2  vols.     1862-64. 

Revised  Edition.     1877. 
„  ,,  Index  of  English  names. 

Indian  Ducks,  How  to  know  the.     F.  Finn.     1901. 
Indian  Museum.     List  of  Birds.  Part  I.     F.  Finn.    1901. 

„  ,,  Guide  to  Bird  Gallery. 

Indian  Ornithological  Collector's  Vade  Mecum.     A.  Hume.     1884. 
Indian  Waders,  How  to  know  the.     F.  Finn.     1906. 
Jacamars  and  Puff  Birds,  A  monograph  of  the.     P.  L.  Schlater. 
Japonica,  Fauna.     Birds.     F.  de  Siebold.     1850. 
Larut  Hills,  Perak.     List  of  Birds.     A.  L.  Butler.     1898. 
Long    Island,    New    York,    Birds    of.       W.    C.    Braislin.       1907. 

(Linnsan  Society  of  New  York.) 
Lucknow  Provincial  Museum.     Catalogue  of  Birds.     1886. 

1890. 
Nests  and    Eggs  of   Indian    Birds.     A.  0.    Hume.    Revised   edition 
edited  by  E.  W.  Oates,  3  vols.  1889-90. 
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New  Zealand,  Manual  of  the  Birds  of.     W.  L.  Butler.     1882. 
Nidiiication  of  some  Indian    Birds    not  mentioned    in    Hume's  Nests 

and  Eggs.    E.  C.  Stuart-Baker.     1895. 
Palsearctic  Birds,  Manual  of  the.    2  vols.  H.  E.  Dresser.     1902. 
Paradise,  Monograph  of  the  Birds  of.    D.  G.  Elliot.     7  parts.     1873. 
Parrots  in  Captivity.     3  vols.     W.  T.  Greene.     1884. 
Siberia,  Birds  of.     H.  Seebohm.     1901. 
South   Africa,   Birds  of.    E.  L.   Layard.     Revised    by  R.    Bovvdler 

Sharpe.     1875-84. 
Southern  Shan   States   of    Upper    Burma,    Paper  on    the    Birds   of 

Col.  C.  T.  Bingham  and  H.  N.  Thompson.     1900. 
Stray  Feathers.     Edited  by  A.  0.  Hume.      11  vols.  1873-88. 
Sunbirds,  Monograph  of  the.    Capt,  G.  E.  Shelley.    1876-80. 
Zeitschrift  fur  die   gesammte    Ornithologie.     Dr.  J.  von    Madarasz 

1885. 

III.— REPTILES. 

Batrachia,  List  of,  in  Indian  Museum.     W.  L.  Schlater.     1892. 
Batrachia,    Salientia    and    Apoda    of   Southern    India.  E.   Thurston. 

1888. 
British  India,  Reptiles  of.  A.  C.  L.  G.  Gunther.     1864. 
British  Museum.     Catalogue  of   Lizards.  J.    A.  Boulenger.     3  vols. 

1885. 
,    Catalogue  of  Snakes.  J.  A.  Boulenger.    3  vols., 
1893. 
Catalogue    of    Mammals,     Birds,    Reptiles    and 

Fishes  of  Nepal  and  Tibet.  2nd  Ed.  1863. 
Guide  to  Gallery  of  Fossil,  Reptiles  and  Fishes. 
1896  and  1905. 
Indian  Museum.     Notes  on  Collection  of  Snakes  in.     W.  L.  Schlater. 

1891. 
Indian  Museum,     List  of  Batrachia.  W.  L.  Schlater.  1892. 
Indian    Snakes.     E.  Nicholson.  2nd  Ed.  1893. 
Japan    and   Adjacent   Territory,    Herpetology     of.      L.     Stejneger. 

(U.  S.  A.  Museum  Bulletin  58,  1907.) 
Japonica,  Fauna.     Reptiles.     F.  D.  Siebold.     1838. 
Otidios  Venenosos  del  Cauca.    E.  Garcia.    1896. 
Poisonous  Terrestrial  Snakes  of  British  India.  Major  F.  Wall.   1907. 
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Reptiles.     Cambridge  Natural  History   Series,   vol.  viii.  H.  Gadow. 
1901. 
Cassell's  Natural  History,  vol.  iv. 
Fauna  of  British  India,  G.  A.  Boulenger.  1890. 
Living  Animals  of  the  World,  vol.  ii. 
Museum  of  Natural  History,  vol.  iii.  W.  Baird. 
Riverside  Natural  History,  vol.  iii.   1888. 
Royal  Natural  History,  vol.  v.  1896. 
Wood's  Illustrated  Natural  History.  Rev.  J.  G.  Wood. 
Snakes  hitherto  recorded  from  China  and  Japan.    F.  Wall.  1903. 
Snakes,  Marsupials  and  Birds.  A.  Nicols. 
Snake   Poison  Literature,  Landmarks  of.     V.  Richards.  1886. 
Snake  Venoms  in  relation  to  Haemolysis.     G.  Lamb.  1905. 

(Medical  and  Sanitary  Dept.,  Government   of  India.  Scientific 
Memoirs). 
Thanatophidia  of  India,  or  description  of  Venomous  Snakes  of  the 
Indian  Peninsula.    J.  Fayrer.  lb 74. 

IV.— PISHES. 

Aquarian  Naturalist.     T.  R.  Jones.  1858. 
Artificial  Propagation  of  Salmons  of  Pacific  Coast. 

,,  ,,  Atlantic      Salmon,    Rainbow     and     Brook 

Trout. 
,,  ,,  Lake  Trout,  Grayling  and  Whitefish. 

.,  ,,  Shad  and  Pike  Perch. 

,,  ,,  Black  Basses  and  Crappies. 

,,  ,,  Marine  Species. 

(U.  S.  A.  Commission  of  Fish  and  Fisheries.) 
British  Fishes,  Natural  History  of.     F.  Buckland. 
British  Museum.     Catalogue    of  Fishes,  2nd  ed.,  vol.   i.     J.  A.   Bou- 
lenger. 1895. 
British  Museum.     Guide  to  Gallery  of  Reptiles  and  Fishes,  3rd    ed. 

1893. 
Guide  to  Gallery  of   Fossil    Reptiles   and    Fishes. 
1896  and  1905. 
Echinodermes.    Monographies    d',     vivans   et    fossiles.     L.    Agassiz. 
1838. 
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Fish  and  Fishing,  J.  J.  Manley.  1877. 

Fishes.     Cambridge  Natural  History  Series,  vol.  vii.     1904. 
Cassells'  Natural  History,  vol.  v. 
Fauna  of  British  India,  2  vols.     F.  Day.     1889. 
Living  Animals  of  the  World,  vol.  ii. 
Museum  of  Natural  History,  vol.  iii.     Sir  J.  Richardson. 
Riverside  Natural  History,  vol.  iii.     1888. 
Royal  Natural  History,  vol.  v.     1896. 
Wood's  Illustrated  Natural  History.     Rev.  J.  G.  Wood. 
Fishes.   Illustrations  of   Zoology    of   R.   I.   M.   S.    "  Investigator." 
Fishes  of  India.     F.  Day,  2  vols.  1878—88. 
„  Madiera,  R.  T.  Lowe.  1843—1860. 
,,       ,,  Malabar,  Text  and  Plates.     F.  Day.  1865. 
,,       „  North  and  Middle  America,  Pts.    2  and  3.     1898. 

D.  S.  Jordan  and  B.  W.  Evermann. 
(U.  S.  A.  Museum,  Bulletin). 

Fishes,   Two-hundred,  collected  at  Vizagapatam  on  the  Coast  of  Coro- 

mandel,  2  vols.     P.  Russell.  1803. 
Fisheries  in  Japan,  Notes  on.     Sir  F.  A.  Nicholson,  K.C.I.E.  1907. 
Indian  Deep  Sea  Fishes  in  Indian  Museum,  collected  by  R.  I.  M.  S. 

"Investigator."     A.  Alcock.  1899. 
Japonica,  Fauna,     Fishes.     F.  de  Siebold.  1833. 
Mighty  Mahseer.     «  Skene  Dhu'.  1903. 
Ocean  Ichthyology.     G.  B.  Goode  and  T.  H.  Bean.  1895. 
Oyster  Culture.     International  Fisheries  Exhibition,  London,  1883. 

Prize  Essays  by  (1)  Dr.  P.  P.  C.  Hoek. 

(ii)  Comr.  C.  V.  Anson,  R.  N.  and  E.  H.  Willett. 
Rod  in  India.     H.  S.  Thomas,  2nd  ed.,  1881. 

3rd  ed.,  1897. 
Sea  Fisheries  of  Malabar  and  South  Canara.     E.  Thurston. 

(Madras  Government  Museum,  1900.) 

V.— INSECTS. 

Assam  Sal  (Shorea  Robusta)  Insect  Pests.   E.  P.  Stebbing.    1907. 

(Forest  Bulletin.) 
Aurelian,   a     Natural   History  of   English  Butterflies.     M.  Ha 

revised  by  J.  O.  Westwood.     1840. 
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Bark-eating  Borers  of  Tea.     C.  B.    Antram.    1907.     (Indian    Tea 

Association  Memoir.) 
Beehole  Borer  of  Teak  in  Burma.    E.  P.  Stebbing.     1905.    (Bulletin). 
Beetles,  British  and  Foreign.     J.  Duncan. 
Biting  Flies   of  India,    Preliminary   Account   of.     H.   M.    Lefroy. 

1907.     (Agricultural  Kesearch  Institute  Bulletin). 
British  Museum — 

Culicidae   of  the   World.     F.  von  Theobald.    Vols,  i — iv,  and 
plates,  1901—07. 

Lepidoptera   Phalamee,   Catalogue    of.     Sir    G.    F.   Hampson. 
1898—1906. 

Lepidoptera  Phalamje.     Plates. 

Spiders  of  Burma,  Catalogue  of,    based    on  collection  of  E.  W. 
Oates.  1895. 

Synonymic  Catalogue  of  Orthoptera.     W.   F.  Kirby.    2    vols. 
1904. 
Butterflies  of  Great  Britain.     J.  O.  Westwood.    1854. 
Butterflies  of  India,  Burma    and  Ceylon.     G.  F.  L.  Marshall  and 

L.  de  Niceville.     3  vols.,  1882—90. 
Classification  of  Insects.     2  vols.     J.  O.  Westwood.     1839-40. 
Coccidce  of  Ceylon.     E.  E.  Green.  Parts  1,  2,  3.  1896—1904. 
Coccidse,  Notes  on,  collected  in  Percy    Sladen  Trust     Expedition  to 

Indian  Ocean.  1905. 

(Transactions  of  Linnsean  Society,  London.) 
Cole'opteres,  Catalogue  des.     Le  Compte  Dejean.     3  parts. 
Coleoptera,  Colors  and  Color  Patterns   of.     W.  L.  Tower.     1903. 

(Decennial  Publications.     University. of  Chicago.) 
Cotton  Pests  in  the  Punjaub,  Outbreak  of.  1905.     H.  M.  Lefroy. 

(Agricultural  Kesearch  Institute,  Pusa). 
Culicidae  of  the  World,  Monograph  of  the.  4  vols,  and  1  vol.  plates. 

F.  von  Theobald.     1901—07.     (British  Museum.) 
Duki   Fig-tree     Borer    of    Baluchistan.     E.   P.    Stebbing.     1907. 

(Forest  Bulletin.) 
East  India  Company's  Museum. 

Catalogue  of  the  Lepidopterous  Insects.     T.  Horsfield  and  F. 
Moore.     1857-59. 
Eastern  and    Australian    Lepidoptera.     Col.  C.  Swinhoe.     2  parts. 

1892. 
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Empididi   Indo-Australiani  racotti   del    Signor   L.   Biro.  M.  Bezzi. 

1904.     (Ann.  Mns.  Nat,  Hungarici.) 
Encyclopedie  d'histoire  naturelle.     Les  papillons,  1  vol. 
Entomology,  Text-book  of.     W.  F.  Kirby.     1885. 

,,  ,,  ,,  A.  S.  Packard.     1898. 

Fauna  of  British  India  Series — 

Arachnida,  1  vol.     R.  I.  Pocock.     1900. 
Butterflies,  2  vols.     Lt.-Col.  C.  T.  Bingham.  1905-07. 
Coleoptera,  vol.  i.     C.  J.  Gahan.     1906. 
Hymenoptera,  2  vols.    Lt.-Col.  C.  T.  Bingham.    1897-1903. 
Moths,  4  vols.     Sir  G.  F.  Hampson.     1892-96. 
Rynchota,  4  vols.     W.  L.  Distant.     1902-07. 
Fourmis  des  Seychelles.  Amirantes.  Farquhar  et  Chagos.     A,  Forel. 

1907.     (Transactions  of  Linnaean  Society,  London.) 
Gnats  or  Mosquitoes.     Lt.-Col.  G.  M.  Giles.     1902. 
Harlequin  Fly.     L.  C.  Meall  and  A,  R.  Hammond.     1900. 
Hesperidse  Indicae.     E.  Y.  Watson.     1891. 

Hoplocerambys  Spinicordis.     (Singhbhum  Sal-borer.)     E.    P.  Stub- 
bing.    1906.     (Forest  Bulletin.) 
Hymenoptera,  various  Papers  on.     P.  Cameron. 
Hymenopteres,  Histoire  Naturelle    des,    de    Madagascar,     Les    for- 

micides.     A.  Forel.     1891. 
Indian  Insect  Pests.     H.  M.  Lefroy.     1896. 
Indian  Museum  Publications. 

Circulars  on  Agricultural  Economic  Entomology  (6). 
Insects  — 

Cambridge  Natural  History  Series,  vol.  v.     D.  Sharp.     1895. 
,,  ,,  ,,  ,,  vol.  vi.     D.  Sharp.     1905. 

Cassell's  Natural  History,  vols,  v  and  vi. 

Living  Animals  of  the  World,  vol.  ii. 

Museum  of  Natural  History,  vol.  iv.     A.  White. 

Riverside  Natural  History,  vol.  ii. 

Royal  Natural  History,  vol.  vi. 

Wood's  Illustrated  Natural  History. 
Insects  abroad.     Rev.  J.  G.  Wood.     1877. 

Insects  and  Disease.    T.  F.  Pearse.     (Calcutta  Medical  Journal,  1907.) 
Insects  of  India.     E.Donovan.    1800. 
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Insects  that  affect  Forestry,  Departmental  Notes  on.   E.  P.  Stebbing 

2  vols.  1902-03. 
Insect  Pests  in  Coffee.     H.  M.  Lefroy.    1903.   (Dept.  of  Agriculture.) 
Insect  Pests  of  Cotton  in  India.     H.  M.  Lefroy. 
Insects,     Various  Xotes  on.     E.  E.  Green. 

,,  ,,  ,,  H.  M.  Lefroy. 

Lac  Insect,  Notes  on  the.     E.  P.  Stebbing. 

(Indian  Forest  Record,  vol.  I,  Pt.  I,  1908.) 
Lepidoptera,  List  of  N.  American.     H.  G.  Dyar.     1902. 
Lepidoptera  Indica,  vols,  i-vii.     F.  Moore.     1890-1907. 
Lepidoptera  Papilloma,  Synonymic    Catalogue  of  the,  in  the  Bombay 

Natural  History  Society's  Museum.     L.  0.  H.  Young. 
Lepidoptera    Phalsenae,    Catalogue    of  the    (British    Museum).      Sir 

G.  F.  Hampson. 
Lepidopterous    Insects,  Some  New  Indian.     W.  C.   Hewitson  and  F. 

Moore.     1879. 
Monograph  of  the  Genus  Callidryas.  A.  G.  Butler.     1873. 
Mosquitoes,    Monograph    of   the    Culicidae    or.     1    vols.,    and    plates. 

F.  von  Theobald. 
Mosquitoes  and  Malaria.     O.Christy.    1900. 
Moths  of  India.     E.  0.  Cotes.     1887. 
Oriental  Cicadidse.       W.  L.  Distant.    1889-92. 
Orthoptera,  Papers  on.     H.  de  Saussure.     3  vols. 

Orthoptera,    Synonymic,      Catalogue  of.     W.    F.    Kirby.      (British 
Museum.)     2  vols.    1904. 

Orthopteres  de  St.  Joseph's  College  a  Trichinopoly,  Les.     1  Bolivar. 
Parts  2  and  4.     1897. 

(Annales  de  la  Societe  Entomologique  de  France.) 
Papillons  Exotiques.     P.  Cramer.     (In  French  and  German.) 
Phasmid?e,  Some   New  and  Rare,   in  Collection   of  British  Museum. 
W.  F.  Kirby.     1896. 

(Transactions  of  Linnrean  Society,  London.) 
Red  Slug  Caterpillar.     H.  H.  Mann  and  0.  B.  Antram. 

(Indian  Tea  Association  Bulletin,  1906.) 
Rice  Grasshopper.     J.  B.  Knight  and  R.  M.  Dixon. 

(Dept.  of  Land  Records  and  Agriculture  Bulletin.     1906.) 
Scale  Insects,   Directions   for  Collecting  and    Preserving.     T.  D.  A. 
Cockerell.     1897.     (U.  S.  A.  Museum.) 
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VI.— OTHER  INVERTEBRATES. 

Ariophanta,    Xestina,    Nilgiria    and    Euplecta,    Notes   on.     W.    T. 

Blanford.     1901. 
Barnacles   in    collection   of  U.   S.   A.   Museum.     H.    A.    Pilsberg. 

1907. 
Cambridge  Natural  History  Series,  vols,  i,  ii,  and  iii. 
Carchinology,  A  contribution  to  Indian.     J.  R.  Henderson.     1892. 
Cassells'  Natural  History,  vols,  v  and  vi. 

Descriptions   of  twenty-five    new   species   of    Marine    Shells   from 

Bombay.     Collected  by  A.  Abercrombie.     J.  C.  Melvill.     1893. 

Echinodermes,    Monographies   d',    Vivans  et   Fossiles.     L.   Agassiz. 

1838. 
Indian  Museum  Publications. 

Catalogue  of  Indian  Decapod  Crustacea.     A.  Alcock. 
Pt.  J  fas,  1.     Brachyura.     1901. 
„    2  fas,  1.     Anomola.     1905. 
,,    3  fas,  1.     Macrura.     1906. 
Collections  of  R.I.M.S.  "  Investigator." 

Catalogue  of  Indian  Deepsea  Crustacea  Decapoda,  Macrura 

and  Anomola.     A.  Alcock.     1901. 
Alcyonarians.    J.  A.  Thomson  and  W.  D.  Henderson.  1906. 
Deepsea  Brachyura.     A.  Alcock.     1899. 
Deepsea     Holothurioidea.     P.    Koehler    and     C.    Vaney. 

1905. 
Deepsea  Madreporaria.     A.  Alcock.     1898. 
Deepsea  Ophiuroidea.     P.  Koehler.     1899. 
Indian  Triaxonia.     F.  E.  Schulze.     1902. 
Illustrations  of  Zoology  of  R.I.M.S.  "  Investigator." 
Crustacea.     Plates  1-18. 

Crustacea  Entomostraca.     Plates  1-5  and  9-79. 
Echinoderma.     Plates  1-2. 
Mollusca.     Plates  4-5. 
Japonica,  Fauna.     Crustacea.     F.  de  Siebold.     1850. 
Lamarck's  Conchology,  Illustrated  Introduction  to.     E.  A.  Crouch> 

1827. 
Land  and  Freshwater  Mollusca  from  Siam,  Paper  on.     W.  T.  Blan- 
ford.    1902. 
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Living  Animals  of  the  World,  vol.  ii. 

Madreporaria  of  the  Hawaiian  Islands  and  Laysan,   Recent.     T.  M. 

Vaughan.     (U.  S.  A.  Museum  Bulletin,  1907.) 
Manual  of  the  Mollusca.     S.  P.  Woodward.     2  vols.  2nd  ed.     1868. 
„  „  „  „  „      4th  ed.     1888. 

Marine  Mollusca  of  Bombay,  Paper  on.     J.  C.  Melvill   and  A.  Aber- 

crombie.     1892. 
Mollusca  of  the  Persian  Gulf,    Gulf  of  Oman   and   Arabian  Sea,    as 

evidenced  mainly  through  the   collections  of  F.    W.  Townsend. 

Paper  by  J.  C.  Melvill  and  R.  Standen.     1907. 
Museum  of  Natural  History,  vol.  iv. 
Recent  and  Fossil  Shells.     S.  P.  Woodward.     1851-56. 
Report  on  Plankton,  collected  by  Mr.  T.   Wulff  during  a   voyage  to 

and  from  Bombay.     P.  T.  Clive.     1903. 
Respiratory  and  Locomotory  Habits  of  Ampullaria  Globosa,  Swainson. 

V.  V.  Ramanan.     1903. 
Riverside  Natural  History,  vol.  i.     1888. 
Royal  Natural  History,  vol.  vi.     R.  Lydekker.     1896. 
Wood's  Illustrated  Natural  History.     Rev.  J.  G.  Wood. 

VII.— GEOLOGY  AND  MINERALOGY. 

Baroda,  Geology  of.     R.  B.  Foote.     1898. 
British  Museum. 

Guide  to  Gallery  of  Fossil  Mammals  and  Birds.  1896  and  1904. 
„  ,,  „  Fossil  Reptiles  and  Fishes.  1896  and  1905 
,,  Fossil  Invertebrate  Animals.  1907. 

,,  Fossil  Invertebrates  and  Plants.  1897. 

Mineral  Gallery.  1896. 
Minerals,  Collection  of.     Students'  Index.     1897. 
Study  of  Meteorites.     L.  Fletcher.      1886. 
„  „  Rev.  Edition,  1896. 

„       Minerals.     L.  Fletcher.     1897. 
„       Rocks.     L.  Fletcher.     1896. 

India,  Geology  of.     H.  B.  Medlicott  and    W.  T.  Blanford.     2    vols. 

and  map.     1879. 
India,  Summary  of  Geology  of.     E.  W.  Vredenburg.     1907. 
India,    Manual   of  Geology  of.     Economic  Geology,  2nd  ed.,     pt.  1. 

Prof.  V.  Ball. 
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India,  Geological  Survey  of. 

Memoirs,  vol.  vi  (part),  Vols,  vii-xix  and  xxii-xxxvi. 
Records,  vol.  xix-xxxvi.     1886-1907. 
Reports.     1897-1903. 
Palaeontologia  Indica. 

Series  i,  iii,  v,    vi,  viii,    vols,  i — iv.     Cretaceous  Fauna   of 

Southern  India. 
Series     ii,     xi,     xii,     vols,     i — iv.      Fossil    Flora    of     the 

Gondwana  System. 
Series  xi,  vols.  1-3.     Jurassic  Fauna  of  Kach. 
Series  iv,  vol.  i.     Indian  Pretertiary  Vertebrata. 
Series    x,    vols,   i — iv.     Indian  Tertiary  and   Post-tertiary 

Vertebrata. 
Series  vii  and   xiv,  Vol.  i.     Tertiary  nnd  Upper  Cretaceous 

Fauna  of  Western  India. 
Series  xiii,  vols,  i,  ii,  iv.     Salt  Range  Fossils. 
Series  xv,  vols.  i-iv.     Himalayan  Fossils. 
Series  xvi,  vol.  i.     Baluchistan  Fossils. 
New  Series,  vols.  i-ii. 
Java  et  Madoura,  Description  Geologique  de.    R.  JD.  M.  Verbeek  and 

R.  Fennema.     2  vols.   1896. 
Java  et  Madoura,  Carte    Geologique  de.      R.  D.  M.    Verbeek  and  R. 

Fennema.     1896. 
Moses  and  Geology  or  Harmony  of  the  Bible  with  Science.    S.  Kinns. 

1884. 
Recent  and  Fossil  Shells.     S.  P.  Woodward.     1851-56. 
United  States  of  America,  Museum.     Catalogue  of  Fossils,    Minerals 

and  Rocks.     Pi  2.     G.P.  Merill.     1907.     (Bulletin  No.  53.) 
Ward-Coolney  Collection  of  Meteorites.     H.  A.  Ward.     1904. 

VIII.— BOTANY  AND  AGRICULTURE. 

Agriculture,  Text-book  of  Indian.     3  vols.    J.  Mollison.     1901. 
Agriculture,  Department  of  Land  Records  and,  India. 

Bulletin   20.     Cultivation    of    Betel     Palm,    Cardamom,    and 
Pepper  in  Kanara  District.  J.  W.  Mollison.    1900. 
21.     Manual    Power     Tillage     Implements.    J.     W. 
Mollison.     1900. 
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22.     Prickly  Pear    and    Aloe    as  Fodder  for    Cattle 

during  Scarcity.     P.  B.  Mehta.     1904. 
2,5.     Sugar-cane.     J.  B.  Knight.     1905. 

28.  Date  Palm.     F.  Fletcher.     1906. 

29.  Preliminary    Note     on     Bombay     Cottons.       F. 

Fletcher.     1907. 
Agriculture,  U.  S.  A.      Department  of. — 
Farmers  Bulletins. — 
Grain  Smuts. 

Soy  Bean  as  a  Forage  Crop. 
Amateur's  Kitchen  Garden.     S.  Hibberd.     189o. 
Bambou.  Le,  son  etude,  sa  culture,  son  emploi. 

Bulletin  Periodique  Ire  amide  Nos.  1-6. 
Biologie  der  Pflanzen.     4  vols.  Dr.  F.  Cohn.     18b' 7. 
Bombay  and  its  Vicinity,  Plants  growing  in.     J.  Graham.      1839. 
,,  Flora  of.     L.  A.  Dalzell  and  A.  Gibson.     1861. 

,,  Grasses,  A  List  of.     J.  C.  Lisboa.     1896. 

,,         Presidency,     Catalogue     of    Vegetable     Productions     of. 
G.  C.  M.  Birdwood.     1865. 
Presidency,    Flora   of.     Vols.  i-ii.     1901-07.     T.  Cooke. 
,,  Presidency.  Trees,    Shrubs  and  Woody  Climbers  of    the. 

W.  A.  Talbot.     1894. 
„  ,,  ,,  2nd  edition,  1902. 

,,  Presidency,  Useful  Plants  of  the.     J.  C.  Lisboa.     1886. 

Botanical  Notes  and  Papers.     D.  Prain.     1901. 
Botanische  Zeituno-.     1886 — 1891. 
British  India,  Ferns  of.     Col.  R.  H.  Beddome.     188o. 

„      Flora  of.     Sir  J.  D.  Hooker.     7  vols.,  1872. 
„      Forestry  of.     R.  Pibbentrop.     1900. 
,,  ,,      Sketch  of  the  Flora  of.     Sir  J.   D.    Hooker.     1904. 

(Under  Revision.) 

British  Museum.     Guide  to  the  British  Mycetoza  in  the.     1895. 
,,  ,,  Guide  to  the  Gallery  of  Fossil  Invertebrates  and 

Plants.     1897. 
Calcutta,  Royal  Botanic  Gardens,     v.  Royal. 

Ceylon,  Handbook  to  the  Flora  of.     4  vols,  and   1  vol.  plates.     H. 
Trimen.     1893-98. 
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Chilgoza  Forests  of  Zhob  and  the   Takht-i-Suliman.     E.  P.  Steb- 

bing.    1906.     (Forest  Bulletin.) 
OommelynaceEe  et  Cyrtrandaceee  Bengaliensis.     C.  B.  Clarke.  1874. 
Compleat  Herbal.     M.  Tournefort.     (Translation.)     1716. 
Congo,  Flore  du  bas  et  du   Moyen.     E.  De  Wildemann.     Vol.  ii, 

fas.  2,  1907.     (Annales  du  Musee  du  Congo.) 
Cotton,  Insect  Pests  of,  in  India.     Paper  by  H.   M.  Lefroy.  (Agri- 
cultural Journal  of  India,  1906.) 
Cotton  Pests  in  the  Punjab,    Outbreak  of.     1905.     H.  M.    Lefroy. 

(Agricultural  Research  Institute,  Pusa.) 
Critieal  Revision  of  Genus  Eucalyptus.     J.  H.  Maiden.     1903. 
Economic  Products  of  India,  Dictionary  of  the.     G.  Watt.     6  vols. 

and  Index,  1890-99. 
English     Vegetables      and    Flowers    in  India     and    Ceylon.     D. 

McDonald.     2nd  ed.,  1890. 
Eucalyptus,  Critical  Revision  of  Genus.     J.  H.  Maiden.     1903. 

,,  Short  Dichotomons  Key  to  the   hitherto  known  species 

of.     J.  G.  Luckmann. 
Ferns,  Album  of  Indian.     C.  E.  Baynes.     1887. 
Fertilization  of  Flowers.     Prof.  H.  Miiller.     (Translation.)     1883. 
Fertilization  of  Orchids.     C.  Darwin.     2nd  ed.     1885. 
Ficus  Elastica.     E.  M.  Coventry.     1906.     (Forest  Bulletin.) 
Field  and   Garden  Crops  of  the  North-West  Provinces  and  Oudh. 

J.  F.  Duthie  and  J.  B.  Fuller.     1882. 
Flora  of  Bombay.     N.  A.  Dalzell  and  A.  Gibson.     1861. 

,,      of  Bombay  Presidency,  vols.  i-ii.     T.  Cooke.     1901-07. 
Flora  de  Goa  e  Savantvadi.     D.  G.  Dalgado.     1898. 
,,      Indica.     W.  Roxburgh.     1874. 
,,      of  Matheran  and  Mahableshwar,    Catalogue    of   the.     H.    M. 

Birdwood.     1897. 
„      of  New  Zealand.     T.  Kirk.     1899. 
,,      Simlensis.    Sir  H.  Collett.     1902. 
Flore  forestiere  de  Cochin  Chine.     L.  Pierie. 
Flowering  Plants,  Glossary  of  Botanic  Terms   for.    R.    L.    Heinig. 

1899. 
Flowering  plants  of  Western  India.     A.  K.  Nairne. 
Fodder  grasses  of  Northern  India.     J.  F.  Duthie.     1888. 
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Fodder  grasses  of  N.  W.  India,  Indigenous.     J.  F.  Duthie.     1886. 
Forest  flora  of  N.  W.  &  Central  India,  Illustrations  of  the.  D.  Bran- 

dis.     1874. 
Forest  flora  of  New  South  Wales.     J.  H.  Maiden  (incomplete). 
Fruit  Experiments  at  Pusa,  1st  Report.     A.    Howard.    (Agricultural 

Research  Institute,  Pusa.) 
Gardening  in  India.     G.  M.  Wood  row. 
Gardening,  Manual    of,    for    Bengal    and    Upper    India.     T.  A.  C. 

Firminger.     1874. 
Himalayan  Mountains,  Botany  of  the.     J.  Forbes  Royal.     1839. 
Hybrids  and  their  utilisation  in  Plant  breeding.  W.  T.  Swingle    and 

H.  S.  Webber.     1897.     (Dept.  of  Agriculture,  U.  S.  A.) 
Icones   Plantarum    Indise  Orientalis   or    Figures  of    Indian  Plants, 

vols.  2-6.     R.  Wight.     1843-53. 
Illustrations  of  Indian  Botany,  vol.  i.   1840.     R.  Wight. 
Indian  Ferns,  Album  of.     C.  E.  Baynes.     1887. 
Indian  Trees.     D.  Brandis.     1906. 

Indica,  Flora,  or  Description  of  Indian  Plants.     W.  Roxburgh.     1874. 
Kumaon,  Catalogue  of  Plants  of.    Sir  R.  Strachey.   Revd.  ed.,  1906. 
Mango,  The.     G.  M.  Woodrow.     1904. 
Materia  Medica  of  Bombay.     Dr.  R.  N.  Khory.     1887. 
Materia  Medica  of  Western  India.     W.  Dymock.     1885. 
Mechanical    Tests  of   some  Indian  Timbers.     W.  H.  Everett.     1906. 

(Forest  Bulletin.) 
Methodes   d'exploitation   des   linnes  a  Caoutchouc  en   Haut  Laos  et 

en  Annam.      E.  L.  Achard.     (Bulletin.) 
New  Zealand,  Flora  of.     T.  Kirk.     1899. 

,,         ,,         Plants  of,  Catalogue.  T.  F.  Cheeseman.   1906.     (Dept. 
of  Education,  N.  Z.) 
North  American  grasses,  Illustration  of,  vol.  i.,  Grasses  of  the  South- 
West,  G.  Vasey.  1891. 

(U.  S.  A.  Dept.  of  Agriculture). 
Palms  of  British  East  India.      W.  Griffith.  1850. 
Peach  leaf  curl  and  its  cure.     N.  B.  Pierce.   1900. 
Pflanzen  Physiol ogie,  Lehrbuck  der.     W.  Detmer.  1883. 
Pharmacographia    Indica.    W.    Dymock,     C.    J.    H.    Warden    and 

D.  Hooper.  1890. 
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Plant  breeding.  Progress  of,  in  the    U.    S.  A.     H.    J.    Webber    and 
E.  A  Bessey.  1899. 

(Reprint  from  U.  S.  A.  Dept.  of  Agriculture  Year  Book.) 
Plants,  Natural  History  of.     H.  Baillon.     7  vols.,  1871—81. 
,,        Sagacity  and  Morality  of.     J.  E.  Taylor.  1884. 

and  Drugs  of  Sind.     J.  A.  Murray.  1881. 
,,        Useful,  of  India.     Major  H.  Drury.  1858. 
Progres  de  1 'Agriculture  et   de    la  Colonisation   Franchise    en    Indo 

Chine.  1-^97—1901. 
Royal  Botanic  Gardens,  Calcutta.     Annals. 

Vol.    i.     2   parts.     Species   of    Ficus    of  the  Indo- Malayan   and 

Chinese  Countries.    G.  King.  1887-88. 
Vol.  ii.     1  part.     Species    of  Autocarpus  indigenous    to    British 
India. 
Indo- Malayan    species   of    Quercus   and    Castanopsis. 
G.  King.  1889. 
Vol.  iii.     1  part.     Account  of  genus   Gomphostemma,   Wall.    D. 

Prain.  1891. 
Vol.  iv.     1  part.     Anonacece  of  British  India.    G.  King.  189o. 
Vol.    v.     Parti.     Century  of  Indian  Orchids.    Sir  J.  D.  Hooker. 
Part  2.     Century    of   New   and  Rare   Indian    Plants. 
P.  Bruhl  and  G.  King.  1*96. 
Vol.  vi.     Part  1.     Causes  of  Fluctuation    in    Turgescence    in   the 
motor  organs  of  leaves. 

New  Parasitic  species  of  Choane-phora.    D.  U.  Cun- 
ningham. 1895. 
Vol.  vii.     1  part.     Bambuseaa    of  British  India.   J.    S.    Gamble. 

1896. 
Vol.  viii.    2  parts.     Orchids  of  the  Sikkim    Himalaya.     G.King 

and  R.  Poulling.  1898. 
Vol.    ix.     Part    I.     A  second  century   of  New  and  Rare  Plants. 
G.  King  and  J.  F.  Duthie. 
Part    2.     Orchids  of  North-Western  Himalaya.  J.  F. 
Duthie.  1906. 
Vol.    x.     Part    1.     Species  of  Dalbergia  of  South-Eastern  Asia. 
D.  Prain. 
Part    2.     Aconites  of   India,  a  monograph.    0.    Stapf. 
1905. 
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Rubber  and  Ramie  Cultivation  in  Perak,  &c.    (Perak  Museum  Notes. 

Vol.  ii,  Pt.  2.) 
Silk.     Imperial    Institute   Series.     Handbooks    of   Commercial    Pro- 
ducts.    Indian  Section.  189o. 
Silk  of  India.     Royal    Commission    and  Government   of   India    Silk 

Culture  Court.     Descriptive  Catalogue.     T.  Wardle.  1886. 
Silks  of  India,    Handbook   to    the   collection    of,    in    S.    Kensington 

Museum.  1881. 
Tabac,  le,  en  Indo  Chine.     (Bulletin.)     M.  Amand.  11)02. 
Therapeutics     of    Indian      indigenous     vegetable      drugs.      L.    B. 

Dharoalker.  1899. 
United  States,  America.     Museum. 

Contribution  from  U.  S.  National  Herbarium,  vol,   x,  Pt.  4. 
Le£ummos?e  of  Porto  Rico.     G.  Perkins.  1902. 
Use    of    Wood    Pulp    in    Papermaking.     Paper   by  S.  C.    Philip])-, 

1905. 
Vegetable   Productions    of  the   Bombay    Presidency,  Catalogue  of. 

G.  C.  M.  Birdwood.  18(35. 
Wanderings  of  Plants  and  Animals.     V.  Helm  and  J.  S.  StallybriHs. 

1885. 
Western  Palestine,  Survey  of  Fauna  and  Flora  of.     H.   B.    Tristram. 
1885. 

IX.— BIOLOGY,   ANATOMY  AND  MEDICAL 
SUBJECTS,  &c. 

Anatomy  of  Vertebrated  Animals.     T.  H.  Huxley.  1871. 

Atlas  of  Practical  Elementary  Biology.     J.  B.  Howes.  1885. 

Blood   Immunity    and    Blood    Relationship.      G.   H.    F.   Nuttall. 

1901. 
Cambridge  Natural  History  Series,  vol.  i,  Protozoa,  etc. 
Comparative  Anatomy,  Lectures  on.     R.  Owen.  2nd  ed.  1855. 
Comparative  Anatomy  and  Physiology  of  Vertebrates.  R.  Owen. 
Dentition  of  the  Elephant,  Notes  on.     W.  Mitchell.  1903. 
Insects    and    Disease.     T.  ^F.   Pearse.     (Calcutta    Medical    Journal, 

1907). 
Leprosy  Commission  in  India,  Report  of  the.     1890-91, 
Materia  Medica  of  Bombay.  R.  N.  Khory.  1887. 

Western  India.     W.  Dymock.  1885. 
11 
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Medical  and  Sanitary  Dept.,     Government  of  India. 

Scientific  Memoirs. — 

No.  2.     Malaria  in  India.     S.  P.  James.  1902. 
,,  16.     Specificity  of  Antivenomous   Sera   with    a    special 
reference  to  a  Serum  prepared  with  the   Venom 
of  Daboia  Russelli.     G.  Lamb.  1905. 
,,   17.     Snake     venoms    in    relation    to    Haemolysis.       G. 
Lamb.  1905. 
Mosquitoes  and  Malaria.     C.  Christy.  1900. 

Odontography  or  Anatomy  of  the  Teeth.    R.Owen.    2  vols.  1840 — 45. 
Phvsiolooical  and  Pathological  Researches.     T.  R.  Lewes.  1888. 
Plague  in  India,  Aids  to  Identification  of  Rats  connected    with.     W. 

C.  Hossack.  1907. 
Plague,  Manual  of.     W.  E.  Jennings.  1903. 
Plague,  Investigations   in  India.     G.    H.   F.    Nuttall.     (Journal    of 

Hvgiene.  1906-07). 
Plague  and  other  Subjects,  Papers  on.     R.  Row. 
Plague,  Prophylactic.     Lt.-Col.  W.  B.  Bannerman.  1905. 
Plague  Rats  and  Fleas.     Capt.  W.  G.  Liston.  1905. 
Therapeutics  of  Indian  Indigenous  Vegetable   Drugs.     L.    B.  Dhar- 

galker.     1899. 
University  of  Chicago,  Decennial  Publications  of  the — 

Absorption  of  Liquids  by  Animal  Tissues.  R.  W.  \Yebster.  1902. 
Animal  Ecology  of  the  Coldspring  Sand  Spit.  C.  B.  Davenport. 
Artificial  Production  of  Spores  in  Monas.  A.  W.  Greeley.  1902. 
Blood  Ve>seU  in  the  Labyrinth  of  the  Ear.     G.  E.  Shambaugh.. 

1903. 
Description  of  the  Brain    and  Spinal  Cord  in  Hereditary  Ataxia. 

L.  P.  Barker.  1903. 
Early  Development  of  Lepidosteus  osseus.      A.  C.  Eycleshymer.. 

1903. 
Finer  Structure  of  the  Neurones    in  the  Nervous  System  of  the 

White  Rat.     S.  Hatai.  1903. 
Lecithians,  The.     W.  Kock.     1902. 
Production  of  Muscular  Twitchings.     J.  Loeb.  1902. 
Self-purification  of.Streams,     E.  O.  Jordan.  1903. 
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University  of  Chicago,  Decennial  Publications  of  the — contd. 

Structure  of  the  Glands  of  Brunner.     R.  R.  Bensley.  1903. 
Studies  in  Fat  Necrosis.     H.  G.  Wells.  1903. 
Weight  of  the  Central  Nervous   System    of   the  Frog.     H.    H„ 
Donaldson.  1902. 

X.-SPORT  AND  TRAVEL. 

Astor,  Kashmir  Territory :  a  Journal  of  Sport  and  Travel.     H.  Lis- 

comb. 
Big    Game  Shooting.    Badminton  Library.   1894.     2  vols.     C.  Phil- 

lips- Wool ey  and  others. 
British    Museum.     Handbook  of  Instructions  to  Collectors. 
Central  Australian  Exploring  Expedition.  Journal,  1889. 
Collecting  and  Preserving  Natural   History  Objects,  Notes  on.  J.  E. 

Taylor.  1876. 
Cruise  of  the  Marchesa,     2  vols.  F.  H.  H.  Guillemard.  1886. 
Denizens  of  the  Jungle.      R.  A.  Sterndale. 
Diary  and  Sporting  Journal.     W.  P.  Okeden.  1821—41. 
Edible  and  Game  Birds  of  British  India.     J.  A.   Murray.  1889. 
Eight  Years  in  Ceylon.    Sir  S.  W.  Baker.  1891. 
Elder  Scientific  Exploring  Expedition.       (Australia.)     1891-2. 
Game  Animals  of  India,   Burma,  Malaya   and  Tibet.     R.  Lydekker. 

1907. 
Game  Birds  of  India.     E.  W.  Gates.     2  vols.  1898-99. 
Game  Birds  of  India.       A.  0.  Hume  and  C.  H.  T.  Marshall.     3  vols. 
Game  Birds  and  Wild  Fowl  of  India.     T.  C.  Jerdon.     1864. 
Game,  Shore  and  Water  Birds  of  India.     A.    LeMessurier.  1904. 
Game  and  Wild  Animals    of  South   Africa,    Portraits   of.     W.      C. 

Harris.  1840. 
Great  and  Small  Game  of  J  ndia,  Burma  and  Tibet.    R.  Lydekker.  19C0. 
Highlands  of  Central  India.    Capt,  J.  Forsyth.  1889. 
Himalayan  Journals.  Sir  J.  D.  Hooker.  1891. 
Horn  Measurements  of  Great  Game.     R.  Ward.   1892, 
Hunter's  Wanderings  in  Africa.     F.  C.  Selous.     1893. 
In  the  Days  when  we  went  Hog-hunting.  J.  Moray  Brown.  1891. 
Indian  Field  Shikar  Book.     W.  S.  Burke.  1904. 
Island  Life.     A.  R,  Wallace.  1880. 


Ixii  CATALOGUE  OF  BOOKS. 

Large   Game    Shooting    in    Tibet,    Himalayas   and    Northern   India. 

Col.  Kinloch.     1885. 
Malay  Archipelago.    A.  R.  Wallace.  1883. 
Mammalian  Game  of  British  India.     J.  A.  Murray.  1891. 
Naturalist    in  Indian  Seas.  A.  Alcock.  1902. 
Naturalist's    Wanderings    in     the    Eastern     Archipelago.      H.    0. 

Forbes.  1885. 
Nile  Tributaries  of  Abyssinia.     Sir  S.  Wr  Baker.  1886. 
Photos  of  Animals  shot  in    East    Africa  and   Uganda   Protectorates. 

J.  T.  Spooner.     Album,  1902. 
Practical  Collecting.     Sportsman's  Handbook  to.     R.  Ward.  1880. 
Practical  Taxidermy.    Montague  Browne.  1881. 
Rambles  of  a  Naturalist  on  the  Shores  and  Waters  of  the  China  Sea. 

0.  Collingwood.  1808. 
Ramblis  in  Polynesia.     'Sandowner.'  1897. 

t/ 

Reise  in  Nordost  Afrika.     M.  Th.  v.  Heuglin.  1877. 

Seonee  or  Camp-life  in  the  Satpura  Range.     R.  A.  Sterndale. 

Seventeen  Trips  through  Somaliland.     Capt.  H.  G.  C.  Swayne.    1895. 

Sporting  Sketches  in  South  America.     Admiral  Kennedy.  1892. 

Stray  Sport.     J.  Moray  Brown.  2  vols. 

Taxidermy  and  Zoological  Collecting.     W.  T.  Hornaday.  1891. 

Through  Unknown  African  Countries.     A.  Donaldson  Smith.  1897. 

Two  Years  in  the  Jungle.     W.  T.  Hornaday.  1885. 

Wild  Animals  Photographed  and  Described.     J.  F.  Nott.  1886. 

Wild  Beasts  and  Their  Ways.     Sir  S.  W.  Baker.  1891. 

XI.— GENERAL  AND  MISCELLANEOUS. 

Animal  Coloration.     F.  E.  Beddard.  1892. 

Animal  Creation.     T.  R  Jones.  1865. 

Animal  Kingdom,  General  Structure  of  the.     T.  R.  Jones.  1871. 

Animal  Life,  Notes  and  Jottings  from.     F.  Buckland.  1882. 

Animal  Life,  Studies  in.     G.  H.  Lewes.  1862. 

Animal  Life  and  Habits,  Sketches  of.     A.  Wilson.  1880. 

Animal  Locomotion.     J.  B.  Pettigrew.  1874. 

Animal  Mechanism.  E.  J.  Marey.  1874. 

Animal    Products  and    Industries,   Chief    Indian.     G.    Watt.  1902, 

(Provisional  list  of  notes  and  references). 
Animals  and  Plants  under  domestication.     C.  Darwin.  2  vols.  1868. 
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Animals  of  no  importance.     D.  Dewar. 

Anthropology.     Madras  Govt.    Museum  Bulletins,  vol.   iv,   No.  3  and 

vol.  v,  Nos.  2  and  3. 
Bombay  Horse  and  Cattle  Show,  1890. 
Bombay  Natural  History  Society.     Photograph  Album. 
Brehm's  Zoological  Atlas. 

British  Museum.  General  Guide  to  Natural  History  Department,  1896. 
Cambridge  Natural  History  Series,     v.  General  Catalogue. 
Cassell's  Natural  History,  6  vols. 

Cattle  of  the  Bombay  Presidency.     Major  T.  Joslen.  1905. 
Collecting  and.  Preserving  Natural  History    Objects,    Notes   on.  J.  E„ 

Taylor.  1896. 
Collecting,  Sportsman's  Handbook  to  Practical.     L.  Ward,  1880. 
Collectors,  British  Museum  Handbook  of  Instructions  to. 
Congres   international   de  nomenclature   botanique   de  Vienne,  1905. 
Texte  Synoptique  des  documents   destines  a   servir   de    base   aux 
Debats. 
Curiosities  of  Natural  History.     1  vols.     F.  Buckland. 
Cyclopaedia     of  India.      Surg.-Genl.     E.    Balfour.    Vols.    i.    and    ii. 

1885. 
Denizens  of  the  Junole.     II.  A.  Sterndale.     1886. 
Dictionary  of  the   Lepcha   language.     Genl.  G.  B.  Mainwaring  and 

A  Griinwedel.     1898. 
Dictionnaire  Kitabwa-Frangais  et  Frangais-Kitabwa.     R.  P.  A.  Van 

Acker.  1907.     (Annales  du  Musee  du  Congo). 
Dictionary,  Webster's  International. 
Economic  Products  of  India.     Dictionary  of  the.     6  vols,  and  Index. 

G.  Watt.  1890—99. 
Encyclopedic  d'Histoire  Naturelle.    Les  Oiseaux,  6  vols.  Les  Papillons, 

1  vol. 
Essays  on  Museums.     Sir  W.  H.  Flower.  1898. 
Ethnographic  Notes  in  Southern  India.     E.  Thurston.   1906. 
Evolutionist  at   large.     Grant  Allen.  1881. 

Expeditions  to  Western  Yunnan,  1868  and  1875.     2  vols.  J.  Ander- 
son. 1878. 
Extinct  Monsters.     Bev.  H.  W.  Hutchinson.  1893. 
Fauna  of  British  India,     v.  General  Catalogue. 
Fauna  Japonica.     F  de  Siebold.     1838-50  (1  vols.). 
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Flint  Implements  of  the  Fayum,  Egypt.     H.  W.  Seton-Karr,  1006. 

(U.  S.  A.  Museum.) 
Hardwicke's  Science  Gossip.  1871. 
Himalayan  Journals.     Sir  J.  D.  Hooker.  1831. 
India,  Maps  of  (2). 
Island  Life.     A.  R.  Wa  lace.  1880. 
Kingdom  of  Man.     E.  Bay  Lankester.  1907. 

Life  of  Erasmus  Darwin.  E.  Krause  (Translated  from  German).  1871*. 
Life  of  Frank  Buckland.     J.  C.  Bompas.  1885. 
Life  and  Letters  of  Charles  Darwin.     3  vols.     F.  Darwin.  1 887. 
Life  and  Letters  of  S.  Wells-Williams.     F.  Wells-Williams.  1889. 
Living  Animals  of  the  Wrorld.     2  vols. 

Loo-book  of  a  Fisherman  and  Zoolooist.     F.  Buckland.     1883. 
Manual  of  Scientific  Terms.     Rev.  J.  Stormonth,  1885. 
Museum  of  Natural  History.     4  vols. 
Museums,  Essays  on.     Sir  W.  H.  Flower,  1898. 
Naturalist  on  the  Prowl.     '  E.  H.  A.'  1897. 
New  Zealand,  Handbook  of.     J.  Hector.     1886. 
Pamir  Boundary  Commission,  Report  on  Natural  History   Results   of 

the.     1898. 
Plagues  and  Pleasures   of  Life   in    Bengal.     D.    D.    Cunningham. 

1907. 
Riverside  Natural  History.     6  vols.,  1888. 
Royal  Natural  History.     6  vols.     R.  Lydekker.  1893 — 96. 
Sanitation  of  Bombay.     B.  Latham.  1890. 
Scientists'  International  Directory.  1892. 
Sexual  Dimorphism.     J.  T.  Cunningham.  1900. 
Snakes,  Marsupials  and  Birds.     A.  Nicols. 
Statistical  Atlas  of  the  Bombay  Presidency.  1906. 
Taxidermy,  Practical.     Montague  Browne.  1881. 
Taxidermy  and  Zoological  Collecting.     W'.  T.  Hornaday.  1891. 
Vertebrate  Animals  in  India,  Ceylon  and  Burma,  Distribution  of.     W 

T.  Blanford.  1901.    (Philosophical  Transactions.    Royal  Society, 

London.) 
Vertebrate  Zoology  of  Sind.      J.  A.  Murray.  1884. 
Wanderings  of  Plants  and  Animals.     V.  Helm  and  J.  S.  Stallybrass. 

1885. 
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Wild  Animals  Photographed  and  Described.     J.  F.  Notl.    1886. 

Wood's  Illustrated  Natural  History.     Rev.  J.  G.  Wood. 

Yarkhand  Mission,   Scientific    Results    of  the    second.     F.  Stoliczka. 

1878-01. 
Zoological  Notes.     A.  Nicols.    1883. 

Zoology,  Advanced  Text-book  of.     H.  A.  Nicholson.    1870. 
Zoology,  Manual  of.  H.  A.  Nicholson.    li,h  ed.,  1875  ;  5th  ed.,  1878. 

XII.-JOURNALS,  PROCEEDINGS,  MEMOIRS,  &c, 
OF  SOCIETIES,  REPORTS,  MAGAZINES. 

Academy  of  Science    of  St.   Louis.     Transactions.    Vol.  xvi.     1906. 

Agriculture,  Department  of,  India. — 

Memoirs.     Botanical  Series,  vols.  i.  and  ii.     (In  issue.) 
,,  Chemical  Series,  vol.  i.  (In  issue.) 

,,  Entomological  Series,  vol.  i.         (In  issue.) 

Bulletins.     No.  2.  Insect  Pests  in  Coffee.  H.  M.    Lefroy.  1903. 
Agriculture,    Department  of,    Bombay.      Annual    Reports   of   Ex- 
perimental Work.    1906-07. 
Agriculture,    Department    of,     Mysore    State.     Annual  Reports   of 
Agricultural  Chemist.    1902 — 06. 

Agriculture,    Department   of    Land  Records  and,  Bombay    Presi- 
dency— 

Season  and  Crop  Report.     1904 — 07. 

Department  of  Agriculture  Reports.     1901 — 07. 

Department  of  Land  Records  Report.     1904 — 05. 

Proceedings  of  Agricultural  Conferences.  1906  and  1907. 

Report  on  Agricultural  and  Botanical  Stations,  1905-06. 

Report  on  Experimental  Farms.    1905. 
Agriculture,   Land  Records   and,    Department  of,  India.    Bulletins. 

v.  Section  viii. 
Agriculture,  Imperial  Department  of.     Annual   Report,  1901-05. 
Agriculture  in  India,  Board  of,  held  at  Pusa,  1905.     Proceedings. 
Agriculture,  U.  S.  A.,  Department  of. 

Farmer's  Bulletins,  (2.) 

Jack  Rabbits  of  the  United  States.     T.  S.  Palmer.     1896. 
Agricultural  Journal  of  India.     Vols,  i — ii.     (1907). 
Agricultural  Ledger.     1902-07. 
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Agricultural  Research  Institute,  Pusa. — 

Fruit  Experiments  at  Pusa,  1st  Report,  1906. 
Preliminary  Account  of  the  Biting  Flies  of  India,  1907. 

Agri-Horticultural  Society  of  Western  India. 
Journal,  1904-06. 
Bulletins,  Nos.  1-5. 

American  Association  for  the  Advancement  of  Science  Proceedings. 
1905-06. 

Annales  du  Musee  du  Congo. 

Botanique,  vol.  ii,  fas.  2,  1907. 

Ethnographique,  vol.  i,  1907. 

Geologique,  vol.  i,  1907,  v.  General  Catalogue. 

Annales  del  Museo  Nacional  de  Monte  Video,  vol.  vi.  Flora 
Uruguaya,  To  mo  iii.     Entrega,  ii  and  iii.    1907-08. 

Annales  des  K.  K.  Naturhistorischen  Hofmuseums,  Wien,  190G. 
vol.  xxi.     Nos.  2,  3,  4. 

Annali  del  Museo  de  Genoa,  vol.  iv — xix.  1886-1907. 

Annals  of  Royal  Botanic    Gardens,  Calcutta,  Vols,  i — x.  1887-1905. 

Annals  and  Magazine  of  Natural  History. 

Vols.        iv  and  v,  3rd  Series,  1859-60. 
,,  vii — xx,  4th  Series.     1871-77. 

,,  i — iv  and  vi — xix,  5th  Series.     1878-87. 

xv— xx,  6th  Series.     1895-97. 
i— xx,  7th  Series.    1897-07. 
i,  8th  Series.      1908.     (In  issue.) 
Anthropological  Society  of  Bombay.    Journal,  Vol.  i.    1886. 
Aquila.     Budapest.     Vols,  xi — xiii.  1904-06. 
Asian  Newspaper,  1879-81  and  1888-91. 
Asiatic  Society  of  Bengal. 
Journal,  1881-1904. 

Journal  and  Proceedings,  vols,  i — iii.    1905-07. 
Memoirs,  vols,  i  and  iii.     (In  issue.) 
Avicultural  Magazine,  vol.  vi.  1907-08.  (In  issue  J 
Belgique  Societe  Royale  de  Botanique  de,  v.  Societe. 
Board  of  Agriculture,  v.  Agriculture. 

Board  of  Scientific  Advice  for  India.     Annual  Reports,  1902-06. 
Bombay  Branch,  Royal  Asiatic  Society.   Journal,  vok  xxii.    1906-07* 


CATALOGUE  OF  BOOKS.  Uvii 

Bombay  Natural  History  Society.  Journal,  vol.  i — xvii.  1886-1907. 
Botanical  Survey  of  India  Records,  vols.  i-iv.  (Incomplete.) 
Botanische  Zeitung,  1886-90  and  part  1891. 
British  Museum  Publications,  v.  General  Catalogue. 
Calcutta  Journal  of  Natural  History,  vols,  i — vii,  1841 — 48. 
Calcutta  Royal  Botanic  Garden,  Annals,  v.  Section  viii,  Ft.  Hi. 
Canadian  Entomologist,  vols,  xxxviii — xl.  190C-08.  (Incomplete.) 
Central  Indigenous  Drugs  Committee  of  India,  Report,  vol.  i.  1901. 
Ceylon,   Administration  Reports  Part  iv,    Miscellaneous.    1898-1902 

and  1902—06. 
Ceylon,  Royal  Botanic  Gardens,  v.  Royal. 

Chicago  University  Decennial  Publication:-,  v.  General  Catalogue. 
Colonial  Museum,  New  Zealand.  Bulletin,  No.  1.  1905. 
Connemara  Public  Library,  Government  Museum  and.      Administra- 
tion Reports,  1904-06. 
Department  of  Agriculture,  v.  Agriculture. 
,,  ,,  Mines,  v.  Mines. 

,,  ,,  Land  Records,  v.  Land   Records. 

East  India  Company's  Museum  Publications,  v.  General  Catalogue. 
Edinburgh,  Royal  Society  of,  v.  Royal. 

Egypt,  Government  of,  Zoological  Gardens,  v.  Government. 
Entomological  Society  of  London  Transactions,  1889-1906. 
Entomological  Society  of  Ontario  Annual  Report.  1906  and  1907. 
Forest  Bulletins — 

Nos.  4,  6,  7,  8  of  1906, 

1  and  11  of  1907,  v.  General  Catalogue. 
Forester,  Indian,  v.  Indian. 
Forest  Records,  Indian,  v.  Indian.. 
Geological  Survey  of  India. 

Records,  vols,  xix-xxxvi,  1886 — 1907. 

Memoirs,  vol.  vi  (part) 
vii-xix. 
xxii-xxxvi. 

General  Reports.     J  897-1903. 

Palseontologia  Indica,  v.  Section  vii. 
Gordon  Memorial  College,  Khartoum.     Wellcome  Research  Labora- 
tories 2nd  Report.  1906. 
Government  of  Egypt.     Zoological  Gardens. 

Reports.    1901,  1902  and  1904—06. 

Report  on  Mission  to  Europe.  1900. 

12 


lxviii  CATALOGUE  OF  BOOKS. 

Government   Museum   and   Connemara    Public    Library    Adminis- 
tration Reports.     1904-06. 

Hardwicke's  Science  Gossip.  1871. 

Hope  Reports,  Vols.  ii-v.  1897-1906. 

Indian  Forester.     Vol.  xxx.    (incomplete)    and    Vols,    xxxi — xxxiv. 
1904-08. 

Indian  Forest  Records.     Vol.  i,  Part  1,  1908. 

Indian  Museum  Notes.     Vols,  i-v,  1889-1903,  and  Vol.  vi.    (Incom- 
plete.) 

Memoirs.     Vol.  i,  No.  1.     1907. 
„    '         „  Records.     Vol.  i;  Parts  1—4.     1907. 

Indian  Museum  Publications,  v.  General  Catalogue. 

Laboratorio  de  Zoologia  Generale  e  Agraria,  Bolletino  del.  Portici. 
Vol.  i.     1907. 

Land  Records,  Department  of.     Report,  1 901-05. 

Land  Records  and  Agriculture,  Departmentof,  Bombay    Presidency. 
Season  and  Crop  Reports,  1904-07. 
Bulletins  Nos.  20-22,  25,  27-29.     v.  General  Catalogue. 

Linneean  Society  of  London.     Transactions,     v.  General  Catalogue. 

Linnsean  Society  of  New  York.    Publications,    v.  General  Catalogue. 

Lucknow  Provincial  Museum. 

Annual  Reports.     1905  and  1906. 
Catalogue  of  Birds.     1886  and  1890. 

Madras    Government   Museum.      Bulletins,     vol.  iii,     No.   2,    and 
Vol.  iv,  No.  3,  Vol.  v,  Nos.  2    and    3,     v.  General  Catalogue. 

Medical  and  Sanitary  Department,    Government  of  India.     Scienti- 
fic Memoirs,— No.  2,  1902. 

No.  16  and  17,  1905. 

Mines,  Department  of  India,  Report  of  Chief  Inspector.  1905. 

Missouri  Botanic  Garden,  6th  Report,  1897. 

Montevideo,  Annales  de  Museo  Nacional  de.     v.  Annales. 

Musee  du  Congo,  Annales  de.     v.  Annales. 

Musee    Botanique    de    l'Academie    Imperiale    des    Sciences  de   St. 

Petersburg.     Travaux,  1902,  1905,  1907. 
Mu^ee    Zoologique   de    l'Academie   Imperiale    des    Sciences   de    St. 

Petersburg,  Annuaire  de.     Tome,  xi,  1906  ;  xii,  Pt.  2,  1907. 
Museo  de  Genoa,  Annali  de.     v.  Annali. 


CATALOGUE  OF  BOOKS.  lxix 

Museo  Nacional  de  Monte  Video,  Annales  de.     vol.   vi.   t'.  Annates. 

Museum,  British.     Publications,      v.  General  Catalogue. 

Museum,  East  India  Company's.  Publications,     v.  General  Catalogue. 

Museum,  Colonial,  New  Zealand.     Bulletin  No.  1.   1905. 

Museum,  Government,  and  Connemara    Public   Library   Administra- 
tion Reports,  1904-00. 

Museum,  Indian.  Publications,     r.  General  Catalogue. 

Museum,  Lucknow  Provincial,     v.  Lueknow. 

Museum,  Madras,     v.  Madras. 

Museum,  North-West  Provinces  and  Oudh.    v.  North-West. 

Museum,  Trivandrum.     v.  Trivandrum. 

Museum,  United  States,     v.  United. 

Nature.     3  vols.  1869-71. 

Nature,  La.     2  vols.,  1890-91. 

Naturforschenden  Gesellschaft     in     Zurich,    Vierteljahrschrift    der. 
1906-07. 

New      Zealand      Institute,    Transactions    and      Proceedings,     vols, 
xxxiii  and  xxxv — xxxix.  1900-1906. 

New  Zealand,  Colonial  Museum.     Bulletin  No.  1,  1905. 

North-West  Provinces  and  Oudh  Museum.     Minutes,  1889,  1891-96. 

Oriental  Sporting  Magazine.    12  vols.  1868-79. 

Portici,  Laboratorio  del  Zoologia  Generale  e  Agraria    Bolletino.    vol. 
i.  .1907. 

Pusa,  Agricultural  Research  Institute,     v.  Agricultural. 

Royal  Asiatic  Society,  Bombay  Branch,  Journal,    vol.  xxii,  1906-07. 

Roval  Botanic  Gardens,  Calcutta.     Annals,  v.  Section,  viii. 

Royal  Botanic  Gardens,  Ceylon.     Circulars  and  Agricultural  Journal, 
vol.  ii— iv   (1905-07.)     (Incomplete). 

Royal  Botanic  Gardens,  Peradeniya.     Annals,  vols,  i — iv. 

Royal  Botanic  Gardens,  Trinidad.     Annual  Report,  1890. 

Royal  Geographical  Society  of  Australasia.     S.    Australian    Branch. 
Proceedings,  vols,  ii  and  iii.  1886-1898. 

Royal  Horticultural  Society  Journal,  vol.  xxxii.  1907, 

Royal    Society    of  Edinburgh.      Proceedings.      vols,  xii — xvi. 
1882-89. 

Royal  Society,  London,  Philosophical  Transactions  of. — 

Distribution    of   Vertebrate  Animals    in    India,     Ceyion     and 
Burma.     W.  T.  Blanford.  1900. 


lsx  CA TALOGUE  OF  BO OKS. 

Sehweizerischen  Naturforschenden  Gesellschaft  in  Winterthur,  Ver- 

handlungen  der.  1905. 
Societe,    Royale   de    Botanique  de    Belgique.     Bulletin  de  la,  1906. 

Pts.  2  and  3. 
Spolia  Zeylanica.     Colombo  Museum,     vol.  i-v.  1903-07. 
St.    Petersburg,    Musee   Botanique    de    l'Academie     Imperiale     des 

Sciences  de. 

Travaux.     1902,  1905,  1907. 
St.  Petersburg,    Musee    Zoologique   de    l'Academie     Imperiale   des 

Sciences  de. 

Annuaire,  Tome,  xi,  1906  ;  xii,  Pt.  2,  1907. 
Trivandrum  Museum  and  Public  Gardens.  Report,  1901-02. 
United  States,  Department  of  Agriculture,     v.  Agricvltvre. 
United  States  Museum.     Publications. 

Proceedings,     vols,  xxxi — xxxii,  1907. 

Bulletins  Nos.  47,  50,  52,  53,  57,  58,  59,  60.     (v.  General   Ca- 
talogue.) 
Smithsonian  Institution.     Annual  Reports,  1900  &  1905-07. 
Victorian  Naturalist.     1  vol.     1888-89. 

Wellcome  Research  Laboratories.     Gordon  Memorial  College,  Khar- 
toum.    2nd  Report,  1906. 
Winterthur,     Sehweizerischen    Naturforschenden      Gesellschaft     in, 

Verhandlungen  der.     1905. 
Zoological  Society  of  London. 

Proceedings,  1878-1901. 

1906,  pts.  1  and  2. 

Index  to  Proceedings,  1881-90,  1891-1900. 

Catalogue  of  Library,  1886  and  1902. 

Record  of  Progress,  1901. 

Reports  of  Council,  1903-06. 

Transactions.     Vols,  xii — xvii,  1890-1907. 
Zoological  Record.  Vols,  xxvii — xlii,  1890-1905. 
Zoological   and   Acclimatisation   Society  of   Victoria.     42nd  Annual 

Report,  1905. 
Zurich,    Viertelhandschrift   der     Naturforschenden  Gesellschaft    in. 
1906-07. 


Ablabes 

abramus 

abraxas 

abrus... 

abroruis 

absconditaria  ... 

absolutalis 

absus 

abuensis 

abutilifolia 

Abutiloa 

abyssinica 

acacia   ...        60, 

acaciaria 

acalypha 

acanthacex 

Acanthis 

Acanthopneuste 

acaulis 

accentor 

accipiter 

accr  ...  ... 

acetosella 

achyronthes 

acida 

acidalia 

acidalianaj 

acidissima 

acinella 

acmophylla 

aconitifolius     ... 

acvantha 

acria 

acridium 

acridotheres 

Acrocephalus  ... 

acrocercops 

acrolitha 

acropteralis     ... 

acroperalis 

acrostichex 

acrostichum     .., 

acrotherma 

actinopteris     ... 


PAGE 
328)  516,  939 

43,  44,  45,  27] 
769 

...  ...  •  ••         Ol 

•  ••  •••  •••■'<') 

•  ••  •••  •  ••    4UO 

310,  658 

400 

...  64,  399,566,  765 

•  •  •  •  •  •  •  •  •         "JO 

61,  63,  67,  406,  566,  770 

•  ••  •••  ••*        OS 

•  »•  •••  ■  .  •     t; i 

59,417,418,564,571 
...  463 

...         ...  i  -j ■  J 

...400,  411,  417,  425 

186,  103 

297 
842,  845,  846 

•  •  •  •••  •  •  •         *1  VM  ' 

420 

401, 766 

...       34,48,50,271 
•••         •••         •••     <»u 

•  ••  •••  ••  •      "E  '  '  1 

•  •«  ••*  <  •  •   'i  1  u 
■  ••             •••  •••   Q\)*j 

405,  769 

...         ...  ...  ii'i 

...         ...  635,  636 

207,  867 

•  ••  ••»  •••      *X  ■  '•-* 

...        •••      815,  825 

•  ••  •••  ...       Sji> 

•  ••  •••  ••■     jUo 

*••  •••  ••*    *j  »  1 

...         •••  610 

••«         •••         •••oil 

*••  ...  •••     oOl) 

428,  606,  643 


aculeata  401, 

aculeaturu 
acuminata 
acuta     ...        ... 

acutangnla       ». 

acutangulus     ... 

acuticauda 

acutifolia 

acutus  ... 

acutirostris 

adamsi    .. 

adaptella 

adenense  ... 

adenensis 

adenochloana    ... 

adenopbylla     ... 

adenostemma  ... 

Adiantuin 

admelus 

adnascens 

adscendens 

adscensicniB     ... 

asariaar 

iEgialitis 

segidioa  ... 

iEginetia 

iEgithaliscus   ... 

JB^ithina 

a3«yptiaca.64, 404, 

a3lianus 

^Eluropus 

.Elurus 

cEl  lGfl         •  ••  •  •  • 

aenoplia 

.Eolanthes 

brides 

.(Eraa 

.Eschyanthus  ... 

ceschyonmene  ... 

JEsculus 

sethalea 

adthiopicum 

JSthiopsar 

-Ethopyga 


PAGE 

404,  405,  419,  475,  769 

...  341, .342,  606,  644 

•  ■•  •••  •••        ■  'o 

...210,433,009,  645 
400,  766 

•  •  •  • • •  •••         '     ■ i 

412,  775,  S91 

•  ••  .  •  .  *  a •       i '  t  >     I 

*•  •           •*•          .•.  lob 

...  463 

•••          *«•          •■•  — i-'i 

•  ••          •••          <  • .  ou 

•  ••  ••*  «••         '  ! 

•  ••  ••  *  •■•       OO 

•••         ...         •••  408 
410,569,  773 

...  428,  603,  612,  6il 

•  ••  •  •  •  •  • •       ■  i J ' > 

609,  646 

•  •  •  •••  ••  •   41o 

64,67,  427 

»••         ••  •         « •  •     >  *  _» 

•  ••  •••  •  •■         Of 

•  ••  •••  ••  •     ■ '  J  ,) 

416,  570 

...      191,  280 

80,  218.  935 

408,  427,  570,  768,  771 

•••  ■••  •  ••    0  Jo 

64,  67,  486 

486,  706 

•  •  •  •••  •••       OU 

402 

636,  637 

•  ••  •••         oOj  571 

64,  420 

416,  570 

•••  •••  •••     *r  ' '  [ 

•  ••  •••  •••    OtO 

•  ••  •••  •••     lid' 

603,  641 

'  •  ■  •••  •  •  .       o  — 

83,27S,  681 


Ixxii 


INDEX. 


PAGE 


affiue 

affiais     ... 

affinissima 

africana 

africanus 

Agama... 

ageratum 

aggregata 

agilis 

Aglypha... 

agrarius.. 

agraula  ... 

agrestis  ... 

Agriophara 

Agrolis   ... 

Agrotis  ... 

AilanthuB 

alata       ... 

alatus     ... 

alaudarius 

Alaudula 

alba 

albescens 

albicaada 

albicilla 

albicinctus 

albicoIHs 

albicostalis 

albicristatus 

albida     -•• 

albidentula 

albiflora 

albifrons 

albifrontata 

albifulva 

albifnrva 

albif  urcalis 

albifusalis 

albigulare 

albigularia 

albina 

albirenalis 

albirostris 

albistriatella    . 

albistrigella 

albizzia  ... 

albocinctus 

albo-coerulea 

albotroatata 

albopunctatum 


82,84,288,411,414, 


410,415,855,  859, 


•  •• 

...  643 

414. 

416,  571 

•  >• 

...  132 

... 

...  397 

... 

...  167 

208, 

218,  515 

•  «• 

...  410 

•  »• 

...  414 

•  •• 

...  436 

•  •• 

...  798 

•  «■ 

...  280 

•  •• 

...  632 

•  a  • 

...  771 

..a 

151,  152 

•  •• 

...  215 

•  •• 

...  696 

•  •• 

...  401 

401, 

410,  418 

•  •• 

...  766 

... 

86,  208 

•  *• 

...     83 

859, 

861,  S38 

•  •• 

...  425 

•  •• 

...  671 

•  .  • 

...     82 

... 

...  432 

•  •• 

...         8J 

•  •• 

264 

•  •  • 

...  298 

•  >• 

...  420 

•  ••> 

53,  271 

•  '-• 

...  418 

81, 

683,  813 

«•• 

...  935 

•  •• 

...     49 

•  •• 

...  271 

•  «. 

...  574 

•  •■ 

...  575 

■■• 

202,  359 

•  •• 

...  939 

•  •• 

...  885 

... 

265,  271 

•  •• 

c.    8«> 

•  a. 

...  813 

•  •• 

261,  271 

»•• 

406,  770 

714, 

781,  939 

416, 

566,  571 

••■ 

...    82 

...  707 

PAGE 


albuca    ... 

••• 

•  •• 

•  •• 

...    60 

album    ... 

••• 

•  •• 

420, 

421,  570 

albus 

«•• 

■•• 

••• 

...  570 

Alcedo  ... 

... 

••* 

... 

...    85 

Alcippe... 

••• 

••• 

•  •» 

...    80 

Alcyoniidse 

... 

■  •a 

... 

...  480 

alexandirina 

... 

>•• 

••• 

...    87 

Alhagi  ... 

... 

... 

...  63,  67,  769 

alicialis 

... 

••• 

... 

271,  573 

alienella 

... 

•  •• 

•  •« 

...  460 

alisma  ... 

... 

•  •• 

*•• 

...  569 

Alismaceaa 

.. . 

•  •  • 

•  •• 

...  426 

alismoides 

... 

•  *  • 

•  •• 

423,  569 

Allantodia 

... 

*    . 

338, 

606,  643 

allmania 

... 

... 

•  •• 

...  420 

Allobosca 

... 

... 

... 

...  172 

Allophylus 

... 

... 

... 

...  402 

alma      ... 

... 

... 

•  •• 

...  627 

alnifolia 

... 

•  »• 

■  •  • 

...  422 

aluoides 

... 

•  •• 

... 

...  858 

Alnus 

... 

.. 

..a 

...  858 

Alactaga... 

... 

... 

*•* 

...  522 

aloifolium 

... 

... 

... 

586,  587 

alopecurus 

... 

•  •  • 

•  •• 

...  427 

alainoides 

... 

... 

■  a  « 

415,  776 

alsoconuis 

MH» 

•  •• 

...  433 

alseodaplme 

... 

... 

•  •• 

..     421 

Alsophila 

... 

...428 

,601 

602,  639 

alstoni  ... 

... 

... 

... 

...  245 

alstoma 

... 

... 

... 

...  412 

alternanthera 

... 

... 

... 

...  420 

althaea    ... 

.. 

... 

288. 

461,  764 

altissima 

... 

... 

... 

...  418 

alysicarpus 

... 

... 

... 

404,  769 

amabilis 

... 

... 

151, 

644,  696 

amanda 

... 

... 

•  •• 

...  593 

amara    ... 

... 

... 

406, 

408,  867 

amarantacea; 

... 

... 

Ma 

...     59 

Amarauthaceas 

... 

... 

419,  420 

amarantbus 

... 

••• 

... 

...  420 

Anaaryllidacete 

... 

59, 

424,  568 

Amaurornis 

... 

••  • 

... 

87,  359 

ambia    ... 

... 

•»• 

... 

...  573 

Amblycepbali 

is 

••• 

... 

...  334 

AinblycephalidiB 

... 

... 

...  334 

Amblycephal 

is.. 

516,  707 

783,  939 

amblyocarpa 

... 

... 

... 

...     61 

Anibly  podia 

... 

... 

... 

...  886 

amboinense 

■  •  • 

•  ■• 

•    •• 

...  645 

ambrosioides 

•  •  • 

... 

•  •• 

...  420 

amentacea 

•  ■  • 

•  •• 

...  401 

JNDEX. 


Uxiir 


americanus 

Amherstia 

auimannia        ... 

amuiannioides  ... 

aiamon  ... 

Ammoperdix    ... 

amomum 

amorbasa 

amorphophallus 

Ampelis 

amphicopa 

Amphicosmia  ... 

amphitrias 

amplectens 

amplexifolia    ... 

Ampullaria 

Ampullariidfe  ... 

amurensis 

arnygdalus 

anabaptista 

anabasis 

Anacardiacese 
anajctochilus    ... 

anagallis 

anaphalis 

anarrhinuni 

Ana3     ... 

anasactis 

ancalota  ..» 

ancistrias 

Ancistrocerus  ... 

Anclstrocercus. .. 

ancistrodadaceas 

Ancistrodon 

Ancylis 

anamallensis    ... 

andamanica     ... 

andersoni     ...83, 

Andrena 
andrographis    ... 
andropogou 
aneilema 
anella  ...  ... 

anerastia 

Aneraslianaa    ... 

angiopteris 

anguina 

angulatum 

angulatus 

ansrulosus 


PAGE 

407 

...         ...         ...  S8< 

407,  566,  771 

398 

500 

...         ...         ...   oi o 

417,  567 

627 

191,  464,  684 
808 

•  ••  *««  •••  ' *o  L 

<••  •  ».    .  •••       (     !•'' 

421 

■  ••  *  •  •  «?  i '  j      •    * 

97 

433 

...         ...       98,  8t>0 

...         ...        ...  *  " • 

...         ...  ...     01 

...      403,  767 

424 

411,  774 

410 

60 

...  ...  ■ . .  4 O o 

«■■  ...  ...  JLoo 

140 

...  625 
...         ...         . . .  3 0 v 

133,  134 

»-.      564,  570 
5,  313,  707,  792—795 

•  t  »  •■■  •••     J-  *1  - 

•  ••  •••  ■«•     OlU 

•  »•  •••  *••     -J  I  '_j 

108, 124,  125,  128,  129, 

339,707,728,783,  938 

308,  309 

•  ••  ...  •••     ± I  ( 

...  64,427.  586,  567 
425,  567 

...  ...  ...   a 0 I 

...  ...  ...         -J-'~ 

...  ...  ...        mJ*JO 

...  ...  ...     611 

771 

...      421,  570 

...  659 

...  ...  ...      ». 


angustata 
aagusticeps 
angnstifolia     ...    ( 
angusfcifolium  ... 
anisochilus 
anisodea 
auisogonium    ... 
anisotueles 

anita      

anna 

anogeissns 

anomala 

auomalum 

anona   ... 

Anonaeea? 

anonyraa 

Anopheles 

anortkosia 

anorthura 

auotis     

Anser     ... 

Antennodes 

anthelmintics  ... 

Antbia 

anthometra... 

Anthophila 

Antbracoceros... 

Anthus  ...83, 186, 

anticbaris 

antichorus 

anticratis 

autidesma 

ancidysenterica 

antigama  ..; 

Antinnodes 

antiolopha 

antiquorum 

antiquus 

Antropbyum    ... 

apatura 

Apetbistis 

Apbaniptera    ... 

Aphnseus 

apbylla 

apiocarpa" 

apluda 

Apocynacea? 

apollinea 
aponogeton 
appia-     ...         ... 


PAGE 

425,  569 

214,  219,  501 
3,  403,  417,  422,  773 

407 

419 

•  ■  •  •  ••  •••        O 1 

606,  643 

•  ••  •••  #*.'.!. 

•  ••  •••  «••     OoD 

•  ••  ••  .•»<'■'.' 

407 

644 

397,  762 

397,  762 

...474,  878,  879,  880 

•  ■  •  »••  •  •  ■       I   ■ ' ' 

•  ••  •••  •••     *JO*J 

•  •*  *••  •••     4:L't" 

433,  555—561,  683 

*••  •••  •!•  Ulw 

•••  ■»»  •  ••  "1       1U 

867,  868 

•  • •  •••  •••  • ' ' ' 

130,  308 

*••  •  O    •  ■  •  • 

294,  358,685,707,  938 
...  63,  67,  766 

•  ••  •••  •••      XO*T 

•  •■  •  ••  ■  •«      O  J  't 

844 

*  ••  •••  •••    DuU 

578 

•  ■•  »••  •  ••    Ct)  1 

422,426,  853 

■     470 

428,647 

•••  ••  •  •••   oo  4 

459-460 

476 

593,  8S6 

763,  775 

...  ...  560 

...         ...  ...  42i 

59,  412,413,566,  570, 

774,844,  891 

...     61 

426,  569 


Ixxiv 


INDEX. 


appendiculata 
aptera    ... 
apterus  ... 

ApilB 

aquatica 
aqueum  ... 
Aquila   ... 
aquiiina... 
arabica  ... 
arabicum 
Arachnechtkra 
arachaoide 
Aracknomorphre 
Arachnotbera  ... 
Aracnecthra     ... 
Arailidse 
arrearia  ... 
Araliaceaa 
aranda  ... 
Arb -la    ... 
arbereum 

arborea 

arboricola 

arbuscula 

areas 

Arcbibuteo 

arcuata 

Ardea 

Ardeola 

Ardetta 

Ardisia 

arenaria 

arenarius 

arenicola 

argalea 

Argemone 

argentauris 

ar gen tea 

argiadea 

argiolus 

Argostemma    ... 

argnnda 

argus 

arguta 

argya 

argyraspis 

argyreia 

argyrognomon... 

argyrolobium 

argyrosticta     .. 


PAGE 

428,  G10 

, 63,     68 

•  «  .  •  .  .  .  •  •  •     * )  •  ■■  * ' 

295,  473 

414,569,  777 

424 

,.     187,199,464,682,  938 

428,604,642 

60,61,62,63,67,400,  770 

*  •••  •  ••  .  •  »         "I 

S3,  343,  347 

,   425 

206 

OO 

202 

476 

39 

409,  564 

••«         ...         ...  476 

••■  ...  •••   *  oo 

407,  410,  418,  421,  845 

645 

•  *.  •<•  •  ••      '-'*/t» 

•  ••  •  ••  •  •*>    JOO 

416,  566,  571 

*■  .  ..  •  O  »  j      *'•>'> 

•  ••  •••  •••        O  • 

87 

»••  *•»  ...  ..   ■ 

*..  ...  .-."Ill 

...  •••  ••."ill 

•  a.  ...  •  •  .      ■  '-J  -• 

241,526 

•  ••  •••  ...    OOO 

...  ...  .«•••«'* 

277 
63,  419,  428 

•  ••  •••  ■•■    co3 

•  ••  •«.  .  i  »  '  » '  i ) 

c  •         ...         ...    )70 

...  •••  •••    OOO 

...  «*•  .•.'»''> 

.. .  ...  • • >    i  i  o 

80,  936 

•  ••  ...  «»*  J«j'J 

414,   777 


...  593 

...     61 

43,  271 


Argyrotosa  

argyrotricha  

Arhopala  

ariadne  

arianus 

arichanna  

aridum  

arietinum  

arifolia 

arillata  

arion  

ariophanta 

arisourua 

arista 

avistata 

Aristida 

Aristotelia 

aristolachicd  

Aristolochia  

Aristolochiacere 

illlZ^t        *  •*•  •*.  ... 

Aristlochia  

arjuna    ...  ,.. 

nr  i  .'* .      ...  .  •  •         ••• 

ciil.  tHit  t  u  o  *  ■  >  ...  ... 

Armeniaea 

arnebia...  ... 

arnensis  

araottiana  

Aroidacess 

aromaticus  

!lr  llI  lZft..  •  •••  .c  • 

arripana  

artaintis  

artemisia  

arthraxon  

Arthropoda  

articulata  

articnlatum  

articulatus  

artocarpus  

Arundinacea  

arundinella  

arvensis...  411,  420,  557—561,  774,  776 

Arvicola  ...   465,  736,  739,  742,  743 

Asarcornis  483,  707 

Asciepiadacea? 59 

Asclepiadaceaa  ...413,  564—571,  775 

afiatica  ...  8  3,  84,  343,  347,  408,  413, 

41S,  665 

asialicum  424 


PAGE 

••• 

622,  623 

».  • 

...  258 

•  •• 

.  *  *  <J  J  •  t 

... 

...  8S4 

... 

£80,  281 

•  • » 

42,  43 

..  . 

...  340 

... 

...  769 

428, 

610,  647 

... 

• .  •  dJo 

...  593 

... 

...  471 

•  •• 

426,  567 

... 

...  397 

428 

,569,  644 

...64,67,  427 

•  •• 

437,  438 

*•• 

...  510 

... 

510,  420 

... 

59,  420 

•  «• 

...  SS7 

•  •• 

...  64 

•  •• 

...  407 

... 

...  490 

•  •• 

...  567 

•  •• 

...  851 

... 

63,  796 

103, 

115,  516 

... 

402,  423 

-  •  ■ 

426,  568 

«■• 

419,  422 

•  •• 

426,  569 

•  •• 

...  270 

... 

...  81 

•  •• 

...  410 

•  •• 

...  567 

•  •• 

...  162 

•  •  • 

...  768 

•  •• 

421,  570 

... 

...  427 

•  •■ 

<il  "±_£'> 

•  •■ 

24,  427 

•  •• 

...  567 

INDEX. 


lxxv 


asiaticus 
asparagus 
aspasta...  ... 

asper    •... 
aspera  ...        397, 

asperrirua 

asperum 

Aspidiece 

aspidioides 

aspidium 

Aspleniece 

aspleniifolia 

Asplenium 

assiinile  ••• 

asteracantha    ... 

asterias  ... 

asteroides 

asterope 

asthmatica 

astrarche 

Astur     ...        -i 

asystasia 

atalantia 

atev 

Athene  ...         ••• 

athertoni 

Athyr    

athyrium 
atlsinsoni 
Atractaspis 
atrata     ...        ... 

atratum 
atratus  ... 
atribasalis 
atricapilla 
atriceps 
atrigularis 
atrinuchalis 
atriplicifola 
atrisectalis 
atrisquamata    ... 
atrodorsalis 
atropunctalis  ... 
atropurpurea  ... 
attenuata  ... 

attenuatum 
attica     ...        ... 

atylosia 
aucbenia 
aucberi  ... 
13 


PAGE 
...  ...  ...i.^*j 

425,  567 

457,  632 

417,  423 

402,  409,414,419,420, 
425,  427 

Ml  •••  •••       ••'>■■• 

606 

339,  640 

340,  428,  607,  608,  644 

...  605 

411,428,610 

338,  428,  605,  642,  643 

417 

•  ••  •  ••  •••    lOt 

*••  ••*  •••    *v  1  u 

•  •  *  •••  ••!       oOt 

•••  •••  •••      ■  *  * ' 

•  ••  •••  ...     0 . 't» 

86,  938 

417,  567 

•  ••  •••  *>•   tUI 

214,288,  356 
85,936,  942 

•  •  •  •••  ••*        O  *' 

in  ••■  •••      t>'J»7 

...338,  605,  606,  643 

•  •  •  •••  •  •  •     isiji3 

804,  805 

•M  •••  ••>   oow 

...  *••  ■••   o40 

•  ••  •  • «  .,_■''')( 

•  ••  •••  •••    ZX>o 

•  •  •  ••  •  •  ••       oD 

79,  286 

82,684 

81 
* 

•  ••  •••  •••         '»  — 

•  •  •  •••  •»•      JOv 

•  ••  ••■  •••      it  x 

...245,  246,  247,  706 

•  ••  •••  •••OlO 

405,420 

„••  •••  ••  •     dwO 

425 

•••  ...  ...It.)*' 

405,830 

...  •••  •  ••     OO'i 

...         ...  764 


aucimieromyia 

aulicus  ...         101, 

aulonitis 

aurantiaca 

auratiacnm 

aurantiacum     ... 

aurantium 

aurantius 

aurea 

aureola  ... 

aureolata 

aureum 

auricilla 

auriculata    ...  402, 

auriculatum     ... 

aurifrons 

aurita   ... 

auritus 

auroptmctatus... 

aurorea  

aurulenta 

australinda 

australis 

austriacus 

autarcha 

auticus   ... 

autopetra 

autosticha 

avium    ... 

avocetta 

axillaris 

Aythrium 
Azadirachta 
azanus... 
azedarach 
azitca    ...         ... 

azoila 
azonaria 
azurea  


I'AGE 

172 

103,112,  707,717,727 

447 

186,  462 

307 

•  ••  •••  •••    0O»J 

•  •  •  •  ■  *  -  -  •        (III* 

...  685 

4  ft  r> 

•  ••  •  ••  •••  0-» 

■  ••  *•)  «•*     *xOO 

...  611 

»•■         •■•         •••  t  >>*j 

405,410,423,  770-773 

...341,  412,  606,  643 

•••  •*■  -•  •       oil 

341,678,  679 
,.  468 

•  ••  •••  *••     O  /  *> 

go 

•  ••  •••  '     .      ('«)■' 

430 

424,  856,  885 

•  ••  ...  ...  468 

«  •  «  •••  •  •  •     *i  "l.  •  s 

&30 

•  ••  •••  •!    •  i    O    f 

455,  459 

•  •»  •••  •••        Oi)j 

•  ••  ■••  ••»*■•  ,"j  •• 

...  61,  425,  569,  610 
3,  187,  675 

•  ••  ••  •  •••    «'-  1  — 

401,  7C7 

•  •  *  •••  ••  •  «_>  J  •"" 

•a  a  •*•  «*.•'  iuj 

■••  •  •  •  •••  lid 

•  ••  •••  •••  ^*JJ 

*•  •  •••  ..  •  *±  i 

•  *  •  •  •  *  •  ■  Of 


babylonica 

baccata... 

baccifera 

bacheri... 

bactriana 

bactrianus 


860 

•  •  •••    oOa 

..      407,  771 

..     738,   739 

...  942 

£22,04],  94 


ixxvi 


INDEX. 


badius   

baeri      

bseticus 

bago'ras 

bailwardi 

bakkamcena     ... 

Balanites 

Balanophora    ... 

Balancphoracea; 

baldus    ... 

balsanrifera 

balsamina 

Balsa  naodpndron 

Baluchistanensis 

Bambusa 

Ban  »lia 

Bandicota 

barathrias 

barbarus 

baroata 

barbatulum 

barbatus 

barbirostris 

Barbus 

bardayensiis 
Barter  ia 

basali* 

basanistes 

Ba^ella... 

basilioum 

Bassia... 

Bathicoelia 

Baton    ...         ••• 

Bauhmia 

bavergieri 

Baza      ■». 

beaba     ... 

Beaumontia 

beddotuei 

beddomia 

Beccarimyia     ... 

Begoni* 

Begoniacece 
beladamboe 
belangeriana    ... 
belerica 

Bellargus 

belliana 
benedictus 


... 

432 

738, 

740 

•  •• 

566 

405, 

644 

... 

3^8 

..; 

170 

... 

408 

408, 

563 

... 

414 

»■ 

566 

•  •• 

4li7 

•  *• 

693 

■  •  • 

939 

500 

PAGE    i 

86,  938 

...         ...         ...    * do 

...  ...  ...    •)  t**5 

...  467 

738,  741 

85,  214 

401,  766 

421,  570 

421,  564 

884 

•  •  •  ••  •  •••    onU 

400,  771 

6?,     67 

134,  135 

24,  427 

•  ••  •■*  ii«     'ill.' 

...465,  736,748,  751 

*••  -••  •••     **_•' 

464 

424,  427 

•  •  •  •*>•  •••  **  #  u 

297,  418,  422,  426,  500 
...         ...         •••  t*80 

•  ••         •••         ..*"),''' 

!••  ■••  •  •  •  I       lO 

417 
•«•         •••         >••  -j'»  * 

...  453 

420 

•  ••  •••  ••»    *t  I  o 

•  ••  ••?  •••       *  i  -> 

•  ••  •••  •••    OwO 

593 

...406,  770,  850,  887 

•  ••  •••  •  »  »     «J -j  J. 


PAdE 

bengalensis       ...        85,96,423,465,516, 
517,742,743,746,  855,  939 
425 


benghalensia 

benjamina 

bennetn'ana     . 

bennettii 

Bensonia 

Berberidacefe  . 

Bnrberis 

Berchemia 

berdmorei 

Beraia    ... 

bergmanniana. 

berryi    .. 

betonica 

Betula  ... 

bewickii 

bhindei 

Bhringa 

biannularis 

biaristatum 

biaurita... 

biralyculata     . 

bicapsularis 

bicolor  ... 


bicornis 

Bidens... 

bidentata 

biella    ... 

bifasciata 

biflora  ... 

biflorus... 

Bignoniaceae 

bilinealis 

biloba  ... 

biloreatus 

biluchii... 

binaria... 

binata    ... 

Bi  phytum 

bipinnata 

bipunctatuni 

Birgus  ... 

Bischofia 

bispecularis 

bi^ulcata 

Bixa 

Bixacese 

Bixinese 

Blainvillea 


■••            •••  ■••    4  -j  «~> 

•  •         •  *>•  >••  428 
489 

•••          •••  •••   4  j  1 

•••                    •••  •••      iioi 

•  ••          •••  •••  o97 

849 

244,  246 

398,  764 

622 

•••          •••          •••  ...   401 

•  ••          •«*          ••„  •••  417 
857,  858 

...         ...  ...   755 

...            ...            ...  ...   4Ui> 

...           ...           ...  ...      ol 

...           ...           ...  ...0/4 

...         ...         ...  ...  644 

604,  642 

•••           «••  ii«  4  vO 

•••         •••         »•*>  •••  405 

202,245,322,323,  359,  413 
516,  570, 586,  587,  707 

410,  774 

•  •  •           ••>■           ••  •■•  4J0 

•  ••                  •••                  *••  •••         «70 

199,  200 

403,  419 

..--                 •••                  •••  •  *  .     H  .j  ( 

...416,841,844,847,889-892 

271,  577 

64,  776 

•  ••                ...                 •••  ...     Z.  I  ?> 

...         ••-,         ...  ...  944 

-..         ...  ...   456 

•  ••          •--          ...  ...  40o 

...         ...         ...  ...  400 

•  ■•         ...          ...  ...  410 

602,  640 

■  ••                 •••                 •*>•  *  •  ,     _j  I '  1 

••■               ••••                •••  ...      4;  ->  __ 

-•■               ■■■                •••  • . .     _  o  O 

»••             •••             •••  ■  •  •    4  I J .' 

•  •  •          •■•          •••  •••  o4o 

398,  889 

•  ••                      *••                      • ■ a  • •  •       O  4  U 

410,  773 


INDEX. 


lxxvii 


blanfordi 

Blastania 

Blastobasidge    ... 

Blastohasis 

Blechneas 

blecnnoides 

Blechnum 

Blepharis 

Blephanspermum 

Biepbaroceridse 

blomhorffii 

Blumea... 

blumei... 

blythi     ...         ... 

Blythia  

blythianus 
Blyxa  ... 
Boarmia  ... 

BnaTtnianae     ... 
Boerhaavia 
bcerhaaviajfolia 
boettgeri 
Boidse    ... 
boivini  ... 
bolma   ... 
bombaiensis    ... 
Bouabax... 
bombayenais    ... 
Bombinator     ... 
boaducella 
bonhami 
Bonnaya 
Boraginacese   ... 
borealis 
boryana 

Bos         

boscas    ... 

Bos-tra    ... 

Busirychidaa     ... 

Boswellia 

bo'hriorhyocbus 

Botrychium 

bottse 

Boiys     ... 

Boucerosia 

boulboul 

boveanum 

Boxus  ... 

brachiata 

brathycarpa    ... 


PAGE 

80,  340,  936 

408,  772 

f.  ...  ...    6b8 

150,   151 

...  605 

•  •  •••  •••04:1 

, C05,  642 

..     64,  67,  417,  566 

410 

lo2,  104 

•  •  *  •••  •••  ■ ' 

410,566,  773,  820 

•  •  •  •■•  •••     IJI-I 

753,  938 

323,  516 

743,  744 

423,  569 

33,  34,35,36,37,38,39, 
40,  271 

29 

64,419 

•  ••  ■•  •••'111 

...          -  •  •  •  •  •  7  'J>  o 
104,797 

•  ••  •••  ..»').! 

196 

567 

-••  *••  •••     >'•',' 

308,  650 

•  ••  •••  •#  •    4  i  U 

405,  7(9 

•  ••  •••  •••Oi.O 

416 

59,  414,  564—571,  775 

•  ••  •••  •••  Oi) 

428,  615 

,  •  •»  •••  «C"  T  C  '-* 

■  ••  •••  ••  >  I   >1  ** 

270 

»  ••  •  ••  •  ••  •  1  0 

401 

.a.  •••  •••        t   J" 

429,  612,  648 

•  ••  •■■  •••         '•! 

•  ••  •■•  •».     000 

•  •  •  •••  •  •  •    4  lo 

•  •  •  •••  ■••       OO 

■  ••  •••  ...    o 'I  ■ ' 

420 

...       ■  ...61,  66,  763 


brachynema 

brachypnylla  ... 

brachj  rhynchus 

brachystachya 

bracbys:achyum 

Brnchystelnia  .., 

brachystyla 

Brachypternus.. 

brachyrhabda .., 

brachyura 

bracbyurus 

Braconidse 

bracteata 

bracte.tum 

bracteatus 

bracteolaris 

brahminus 

brama    ... 

braminus 

brandti 

brassolis 

brevirostris 

breviscarpum    .. 

brevistigma 

Brewer  la 

Bridelia 

brochodesma    .. 

brookei  ... 

Broussonetia    .. 

Bn'walha 

Browuea 

Bruguiera 

bratmea 

brtmneipectus  .. 

brunoniana 

brutioniaaum  .. 

Bryonia 

Bryonop-ds 

Bryophy.lum  .. 

Bryx      

Bucapra 

Bucchoris 

buchanani 

Buchanaaia     .. 

Buchea... 

Buuhnera 

Buddleia 

buddleioides   ... 

Budorcas 

Buettneria 

Bufo 


PAGE 
« •  •  •* •  •••   00 / 

427 

555 — 561 

422 

...     64 
...  ...  413 

•  ■»  •••  •••       OX 

•  ••  •••  •••      '►<'».! 

•  ••  •••  •••  ■•(      —  *•• 

737, 738,  739 

•••        •••        ...        •••  y  oo 

•  ••  •••  •••  ■■•    4:  i  O 

...  64,400,414,  420 

...         ...  414 

...     421,  566 
•••  ...  ••  •  •••   4  Jj\ 

•  ••  »••  •••  in      «7Q«J 

•  ••  •••  •••  uDj     t7O0 

...    103,  104,122,125,  727 

•••         •••  ••»  463 

•  ••          •••          ••  •  ••  •  51  (J 

289,  463,  939 

...          ...          ...  ...  569 

...         ...         ...  413,  775 

63,  776 

•••  •••  •••  •••      ijj 

•  ••  •••  •••  *••    4Du 

...     245,  938 

♦••         ••  •  •••         •••   /  04 

•  *•  •••  •••  •••415 

•*•         •*•         •••     ob7,  88S 

•••         •••         •••         ...    i  i I 

197,277,  287,  686 

•••         ••■         •••         ••»  433 

423 

...         ...         ...         ...  413 

,  408 

•  ••  ■••  ••  •••   7  7.1 

...   406* 

*••  •••  •••  •••       Jdi/ 

489 

•  ••         •••         ...         ...  577 

413 

403 

•  •<•  •••  •••  •••     o.« 

•  ••         *••         •••         •••  416 

413 

•••  •••  •••  •••410 

485,  488,  489 

...         ...         ...  400 

108,124,  125,128,129,  728 


ix.vviii 


INDEX. 


bulbifera 

bulbifernm 

Bulbophyllnm... 

bullata 

bungaroides     ... 
Bungranis 


Bupleurum 

Buprestidas 

burbia    ... 

burmartica 

burmanicum    ... 

burmanicus 

burmanni 

Burmantn'a 

Burmanniaceas 

Burseracea 

Burseracese 

burtoni 

Butastur 

Rutea    ... 

Buteo    

Butoridee* 
buxifolia 
Byblia   ... 
hvrsina 


PAGE 

...  424 

•  ••  •■•  •••     » *' '  ' 

•  ••  ••■  ...      • '  i    ■ . 

602,  fi40 

313,712,  713,  725 
101—103, 122,  126,  230, 
313,325,331,334,  470, 
471,515,516,521,  711 
713,733,735,782,  939, 
940. 
408 

■  ■«  •••  ■••4:i«' 

• • ■  •••  •••    /  o  / 

82, 935 

...         ...         ...  f»57 

80,  936 

•••  ■  ■  *  ■••Oil 

423,  ."71 

423,  571 

«••  •••  •••  *' . 

401,  767 

•  ••  ••■  •••    'tDD 

86,  707 

405,  769,  888 
688,  938 

412,  414,  417 

•  ••  ««•  ...      Sol 

...  151 


\_/«&CcCClHt  ••  •  ••• 

Oacomantis 

Cacfcacese 

Cadaba... 

Csenoeoris 

Cferuleata 

cajruleus 

Cfesalpinia 

Csesalpinese 

Cnesaria... 

ffesium 

csesius   ... 

Caesulia 

Cajatnus 

Cajanus 

Oalacanthus    ... 

Calamochrous... 

Calamus 

Calandrella 

calasiris 


...         ...     614 — 616 

...  85,275,681,  682 

40S,  772 

61,62,67,397,  763 
596—598 

.  »  »  •••  •  *  .     ■  W  »» 

99,  125,  521, 728,  735 
405,  769 

•  ••  •••  •••      "'  ' ' ' * 

•  •  •  •«  •  ••  *     L\  ' '  * 
ci:                  •••  ■••O40 

...         ...         ...  765 

569 

830 

...  ...  ...      /()£/ 

....         ...  567 

271,  583,  584 
->»         ...         ...  425 

...  ...  ...    lob 

818 


calcarata 

calceata 

Calceolaria 

calceolatum 

cedrela 

celastracea; 

celastrus 

celcenorrhimis  ... 

Celosia 

Celsia    ... 

Celtis 

cenchroides 

Cenchrns 

centrias 

centritis 

centropus 

Centunculus     ... 

cepbalopyrus  ... 

Cephalo9tigma 

cephalotus 

ceramitis 

cerasogaster 

cerasoides 

cerasopbalia     ... 

cerasti  um 

cerasus 

ceratina 

ceratocapa 

Ceratopbyllacess 

Ceratophyllum 

Ceratopogon    ... 

Ct-ratopogonina? 

Ceratopteris 

cerinopa 

ceraua 

cernuum 

Ceropegia 

Certhia 

cervi       

cerviana 

cervinalis 

cerviniceps 

cervinus 

Cervulus 

Cervus  ...  3, 

Ceryle 

ceylanica 

ceylonensis 

ceylonica 

ceylonicu« 

Chsetura 


PAGE 
570,  607,  644 

141,  456 

...  415 

•••  -••  ••(       TWU 

•  ••  •••  a  •  •       tM_'  J 

401,402,  570,767,  842 

...  •■*  •••      H  '  ■ 

886 

. .  ■••  ■•-     11  ■ 

415 

423,  855 

•  ••  •••  ...     '±jj  i 

•  ••  *•■  *  •  •     *i  _j  » 

638 

...     85 

>  .  .  *•  .  •••     ij  f 

•  ••  ••  »  ...  Jo8 

•  ••  •••  ■  ■  •    4.  .11 
-••               ••.               •••    OOr* 

...  ...  636 

104,  720 

...  397 

•  '■•  •  •  •  .•••'•>(< 

398 

•  •  -  •••  ...  o51 

...  ••  e  ...       DD/ 

...  ...         . ..  566 

...  564 

...  •>•>  «••    OOtf 

...  ...  a  .  .        J.  0*J 

...         •>■         ••-  ]6S 
604,  642 

...  ...  ...    U  —  A 

416,  570 

•  ••  a.  -  ..  a       OO  i 

«••  ...  a*.       4    I   •' 

a.a  •  ••  •  ••       JO- 

1  7*> 

•  ••  ...  . * •    i  i  _ 

64,  408 

27],  58<» 

432,  495 

...  ...  ■••     dOu 

187,  490 

187,516,675,677,  706 

a*.  •••'  .  a  .  *0 

96,  401 

82,54  7,  684,  707,  784 
267, 268,  470 

712,  713 

218,295 


INDblX. 


Ixxix 


calcitrans 
calendulacea    ... 
Caletoralis 

calidric 

Caligula 

Callacanthis    ... 

Callialcyon 

callialota 

Callicarpa 

callimetalla 

Calliope 

callischema     ... 

callisphena 

Callophis 

Caluenas  ... 

Calonyction     ... 

calopatila 

Calophanes 

calophylla 

Ciilosme 

Calotes 

Calotropis 

Calpurnea 

calurus 

calycina 

calyeinum 

Calycopteris     ... 

camara  ... 

camelorum 

camerata  ... 

camiba 

Campanula 

Campanulacea3... 

campanulata    ... 

Campophaga    ... 

campsigrapha  ... 

Campteria 

Camptomastyx 

Campylautbue... 

camtschatkensis 

cana       

canarensis 

caDariuai 

Canavalia 

caudatum 

candicans 

candidus 

candolineatus  ... 
eandolineolatus 


pagi: 
171 

•••  •  ••  I     ' 

■  •*  •••  ••■     i)u  O 

,..         ...  ...  464 

...         ...  ••    213 

463 

•  a.  ...  •••  CO 

413 

418 

•  ••  •» •  ...   oOo 

82,  186 

...  ...  •••  oA  I 

«• .  •  •  .  .  .  .       I    '  ■  I 

313,333,516,  707,  780 
201,  202,  359 

64 

417 

404 

•••         •••  •■•667 

...    10,233,330,505 

516,  939 

63,  413,  775 

405 

7S0 

399, 103,  848 

406 

...         ...         .,..'•><> 

...         ...  418 

...   769 

•  ••  •••  ...      I  ■'■• 

884 

»•  •  ..  •■■     ill 

411 

415,  892 

814 

604,  642 

575 

60,  61,     67 
89 

. .  .  ...  . • •  ' — . 

...  405 

•••  •••  »*•  obo 

...  ...  •••    tU-1 

405,  566 

428,  661 

411 

101,103,104,122,  516, 
711,712,713,715,  733 

707,  714 

247 


candollei  ... 

candolleana 

canescens 

canicapillus 

cauiceps  ... 

canifrons 

canina , 

Canis      

Canna    ~„ 
canaabina 
c^norus  ... 
Canscora 
Cansjera 

canum 

capensis 
capillus 

capillus-naiadis 
capillus  veneris 
capistrata 

capitalis 

capitata  .. 

capitellatum 

capitellatus 

capitulata 

capnias  ... 

Capparidaceas  .. 

Capparis 

caprata  

Capricornis 

Caprifoliaceaa  .. 

Capriinulgus     ... 

Capua    ... 

Carabidae 

'*ii  rue  hi  ••■         •■ 

Caradrina 

Caralluma        ... 

carandas 

Cardamine 

Cardiospermuni 

Carduclis 

Carecomotia     ... 

Careya , 

caricosus 
carinata... 

carinatus 

Carissa 

carneipes 
carneirostris... 
carnosa... 
carnosus 


page. 
...         ...  830 

...      409,  412 

399,  402 

84 
245,  292,  706 

935 

173 

218 

...  424 

423 

275-278,  295 
413,  414,  566 

401 

418 

...  ...  •  •  .     t  Oi> 

603,  612 

569 

...   641 

...  ...  ...      »  «*  *-> 

81 

765,  843 

.421,  570 

421,  570 

...  •••  ••»       J  lii 

•  ••  ■••  •■•      0*ji> 

59,  60,  397,  398,  763 

62,  63,  67,  397,  398,  763 

' 82,  290 

•  ••  *  •  ■  ...      I  »' i 

...  409 

85,  295,  495 

613,  614 

867,  868 

...  ••■  ...     -7  Oo 

...  » .  ■  •■ .  •     OiJ'l 

61,  413 

412 

..   397 

•  ••  •••  ...    4!'_j 

...         ...  .  2(J2 

••■         ...  *'  *'  i  *''  *  * 

>•■  •••  «••      t'I  / 

•  •  •  ...  1  • •      '  1  J  I 

,     97,241,435,517,525, 
542,  942 

526,  804 

412 

193,  462 

...         555—  561 

•  ••  ...  #*•     >X.\j  it 

419 

..a  •« "  • -  .      T  1  • 


Ixxx 


INDEX. 


carota    ...         ...        ••• 

carpheraria 

carphodes         

carpinifolia 
Carpinus  ... 

Carpodacus 
Carpoj.haga 
Caryophyllaceee 

caryotideuni     

Casarca... 

Oasearia 

Cassia     61,  63,  67,  68,  405, 

Cassytha 
Castalius 

castanea  

castaneoventris 
castellata 
cataracta 
Catascopus 

Cataulus  

catechu... 

cathedroea        

cathena... 

Catochrysops    

Catopsilia 

catallus  

caudatum  ...         ., 

caudolineatus  ... 

Chaatura  

Chailletiaceaa 

chalcanthes 

Chalcites  

Chaleoparia      

Chalcophaps 

chalcura  

chalybias  

chamselea 

Chamoeraphis 

champaca         

characias  

charadrias 

Charadnidae     

Charadrius       

charantia 

Chaulelasmus 

chaus     

chebula  

cheela   

Cheilanthes      


463, 


PAGE 

...  772 
..  50 
...  459 

•  •      »>.*«/ 

859 


.,707 


86 
.59,  398,  764 

428 

..      210,  433 

853 

769; 


770,^88,  889 


401,  603, 

a  a  o 


406   566, 

421,  570 

593,  885 

...  291 

..    2l5 

...  819 

...  153 

...  868 

...  472 

...  770 

...  817 

...  651 

...  593 

885 

311 

641, 

642,  846 

...  782 

...  432 

...  564 

...  829 

...  426 

•  ••       bo 

86,  359 

...  148 

...  621 

...  423 

...  569 

....  762 

...  440 

155 

464 

.  433 

408,  771 


■  •• 


210, 


.,433 
706 


407 

,,297 

604,  641 


407 

...86,  198,297 
428.  604.  641 


chelias  ... 

Chelidon 

chelidonii 

chelonoides 

Chenopodiacea? 

Chenopodium   ... 

chernetis 

chiasmodus 

Chibia 

Ckilitdes 

Chimanhoruis ... 

chinensis 

chionocentra    ... 

ChirouomidiB   ... 

chirurgus 

chlorantha 

Chloridse 

Ohloris 

chlorigistsr 

chulorocephalus 

Ohlurod\siis     ... 

chlorolophus    ... 

Chlorophytum... 

chlorops 

Chloropsis 

Chloroxylon     ... 

cblidauotidas    ... 

Christi  ... 

Christisonia 

chrozophora 

chrysajtus 

chrysalis 

cbrysantha 

Chrvsantbellura 

chrysargyra 

chrvseiues 

Chrysococcyx  ... 

chrysochlora    ... 

Chrysocolai'tes 

Chrysoiraspeda 

Chrysopelea 

chrysophlegma 
chrysops 
chrysopygia     ... 
chrysorrba;uin 
chrj  soryeta 

chuni     

Cicadidae 

Cicer      


I'AGE 

•••        ...       uOj  /y«i 
•••  •••         •  •  •  «5  *J  • 

416 

•  ■  •  •  •  •  •  « •         '    '      ' 

59, 420 

•  ••  •  •■  •*.    4ju 

•  •  •  •  •  .  •  ■  •     *zO  J 

...  471 
...  ...  ...     ox 

...  ...  . . .  *-  • '  *  * 

...         ...     82 

79,87,245,398,403, 
570,603,641,  776,935 

162 

141 

...  696 

...  651 
••  •  ••>  •■•     o0 

«••  •■•  «••     4b 

■••  ••*  ...      b*A 

425,567 

•••  *••  •••   570 

80,935 

401 

•••         ■••  ...  153 

63,67,  68 

>••         ...         ...  570 

...  ...  *  i  *i  .      "r_**j 

•••  *•  *  ...     Juo 

271,  579 

•  ••  •■  •  •••  44o 

•••  ...  ...  411) 

•••  ••*  •••      OX  O 

•  •  •  ...  •  #  ,       *t  I   '  I 

•••         ...      278,  681 
■••  •  •  •  •••  Jaoiy 

...    84 

...         ...  50,  51 

227,229,230,231.233, 
234,  235 

167,168,  169 

...  *.v  •••    JOU 

...         ...  ...     S4 

•  ••  •••  a  .  •     o  f  o 

•  ••  ...  .«•        'l    i    *  > 

•  ••  ...  *■•     *J  M  ' 

•  ••  .  •  t  ...      '  ' '  -" 


INDEX, 


Ixxxi 


Cicindela 
Cieindelidse 
cicutarium 
cicutrarum 
Gidaria  ...         ... 

ciliare    .. 

cibaris 

ciliata   ...         ... 

ciliatus 

cinclorhyncba ... 

Cinclus  ... 

cinevaceus 

cinerarius 

cinerascens 

cinerea  ... 

cinereus 

cinigerella 

cinnaruomea    ... 

cinnamomeus   ... 

Cinnamomum  ... 

cipadessa 

Circaetus 

circia 

circiunatum     ... 

circumflexaria 

Circus 

Cirphis  ... 

Cirrhopetalum 

Cissa       ...        •■. 

Cissampela 

Cistanebe 

Cisticoia 

citreola 

citrifolia 

citriua 

citrocosma 

Gitrullus 

Citrus 

Cittocincla 

Clauia 

Clarus 

Clausena 

clavata 

Claoxylon 

clarkei 

decides 

Cleisostoma 

Clematis 

Cleome 

Clerodendron  ... 


PAGE 

863,  864 

•  ••  •••  •••    oOa 

607,  644 

•  ••  •••  Mf      Id* 

•  ••  •••  it    ,       tl  i    1 

•  ••  ■••  »••  '   '   "T 

65,  42? 

...  67,  119,422,  860 

«*  •  •••  •  •  •     iV_J*» 

•  I  *  •••  •  •  •        —  •     J- 

•  •  ■  ■  •  ■  *B9      •>  •'  *J 

81,432,  938 

•  ••  •  *•  •••1*51 

.  •  •  •••  •••     tIu 

87,  406,  410,  770,  773 
...  ...  ...     87 

260 

...         ...         ...     87 

292 

421,  845 

•  ••  *•  •  •  •  •      "J  '  '  J 

»•■  ••  •  •  •  •      .'•»'■ 

210,  183 

...  •••  •••     UxO 

•  ••  •••  •••     o  I 

86,707,938 

...  696 

424,  570 

...     79 

•  ••  ■••  •••    05/ 1 

570 

279 

■•■  •»•  >>..         o-> 

409 

.  *  •  ...  ••  •         <Vj 

•  ••  •..  «  *  a       I  '  >  » 

63,408,772 

401,  766 

•  •■  •••  ■•■        O-a 

•  •  •  •  •  ■  •  -  •      "  ~ 

vs*  •  •  •  •  •  •     O  X  JL 

•  ••  •••  •  •   •        T  '    '1 

425, 856 

422 

.».  •••  •  •  •     OwJ 

...  844 

89 

•  •  •  •••  *•  •    0«sD 

...    60,  61,  66, 

397, 763 

...         ...         ...  418 


clidias 

clinorretra 

CKtoria 

clypoata 

cnejus 

Cnicus 

cobbe 

coccidse 

cccidivbaga 

Coccinea 

coeciphaga 

Cocculas 

Coccystes 

cochleata 

Cochlospermum 

cseleHs 

caelestis 

Cnelioxys 
ccBlloxysides    ... 
coementosa 

coerulea 

cceraleus 

coespitosum 
coetsa    ... 
Coffea    ... 
coffeifoliella    .. 

cognata 

Coix      

Coladenia 
Coldenia 
Colebrookia 
colebrookiana  ... 
oleoides 
Coleoptera 
Coleus    ... 
collans  .„l 
colliua  ... 
collinus... 

collurioides 
Colocasia 

colocynthis 

colonum 

colorata  .. 

Coluber 

Colubridai 
Colubr'nas 
columbaezeDse 
coluiuber 

colurna  .,. 


PAGE 

•  ••  •••  in      iO«' 

809 

405, 769 

210,433 

•  •a  •••  ...•).'.> 

•  ••  •  .  a  .ii      T  1   J 

•  ••  •••  •••      T  U  - 

■  .  •  ••■  • •  •        I  *  t  _ 

696 

...408,  772,827,888 

•  ••  •••        in    y  -j  i  I 
62,  66,  67,  68,  397,  763 

85,  275,  355 

428,  607 

3P8,  889 

•  ••  ...  •••    1  •"! 

423,  571 

...   658 

•  ••  •••  •••    \)Oa 

•••  •••         ...  015 

416,  5'  9,  571 

711,  712,  713,  714,716, 

718,725,  938 

...  ...  ...       •*  T  J 

...         ...         ...  438 

409 

•  ••  ••■  •••     OO- 

.a.  •••  ill       U<'v 

427 

...         ...         •••  886 

•  ••  •••  *••     4  i O 

•  ■•  •  •  •  .  •  >     "i  j ,  I  ■ 

•  .  •  •••  •••    ili' 

418 

i  •••  mmm  •!•       '"I 

4'8,  419 

315,  516 

•  •  ■  •••  ••  •    OOo 

•••  •••  •••    »>«'. 

81,  936 

•  ••  air  tit        "lw'1 

63,  772 

. ■ •  •••  •••         ' '  * ' 

«••  •••      5.  o ,  <SJJ 

230,326,327,515,  707, 

939 

104,315,798 

315,  798 

165 

•  •  •  m»  •  ••  •      WXO 

85y 


Ixxxi 


INDEX 


PAGE 

59,  407 

••  •  ••■  ■••      oo 

*••  •••  *  •  •    i  -> 

...     59,  425,  564-571 

401,  767 

86,  87,  214,  418,  665, 
707, 852,  853 

■  ••  ••  •  •■  •    oO  i 

•  ••  ••■  •■»     u'It 

59,410,411, 


Colvil'ea 

Conibretaceae   . 

Combretum 

Cometes... 

Cometura 

Commelina 

Commelinaceae 

Commiphora    ., 

communis 

commutatus 

compaetum 

Compositas 

compositus 

compressus 

comyntas 

concauense 

concauensis 

concanuB 

concinna 

concinnus 

«oncolor 

concursaria 

condanarus 

condaras 

Condenia 

conferta 

coufertiflorus  .. 

coaforme 

confusa 

congesta 

conerlouieiatus 

coaicus , 

Coniferas 

conii  folia 

conjugata 

Conopomorpha 

conotoma 

consanguineus 

consobrinus 

conspicuaria    ... 

contaminans    .., 

coutectaria 

Contia  ...         214,  219,  501,  795,  800-802 

contit^ua  640 

coatortus         429 

contrayerba      ..,         ...  411 

Convolvulaceae...      414,  59,  415,  564-571, 

568,570,  776 
Convolvulus    ...    60,61,62,67,415,776 


564-57J,  773 
98,  567 

567 

417,  566 

•  •  •••  •••     OOu 

406 

>•  a  •  •  •  «  ■      —f  "1  '  * 

245,  428,  641 

35,     36 

...      103,  121 

414 

...  569 

■ 567 

647 

...   405 

64 

2,  6,  214,  529,  939 
>•         ...         ...  S45 

...      428,  644 
771 

•  •••  •••  815 

•  •••  •••       "T  (.)•  > 

•  *••  ■••111 

244 

•  •••  •••       ou 

428,  611,  640 
35,     36 


convolute 

Conyza 

conyzoides 

cookii 

Copromorphidce 

Copsychus 

Coracias 

Corallocarpus  ... 

Coralluma 

Corbicula 

corchorifolia    ... 

Corchorus 

Cordia   ... 


PAGE 

48,  824 

•  ••  ■  •  ■  ••«    ilU 

410 

■  •  •  ••  >  •••  OD  i 
>••  «••  ■••  IOj 

•  •  •  ••  •  •••  o.i 

»••  ••  •  •••  o*± 

61,  408,  772 

■  •■  •••  *  •  •       OJ. 

100 

...  400 

63,  64,  67,  400,  766 
414,  775 


cordifolia 

coreniiaria 

coriaceum 

Coriandrum 

Coriscuim 

Cornacese 

cornaria 

cornicina 

comiculata 

cornigerum 

Cornus  ... 

cornuta... 

cornutum 

coromandelica 

coromandeliana 

coromandelianus 

coromandelina... 

coromandus 

coronarium 

coronata 

coronella 

corpuscularis  ... 

corrigioloides  ... 

corrugatus 

Corridas 

Corvus  

corydon 

coryli  folia 

Corylus 

corymbosa 

corymbosus 

Cotile     ... 

cotingens 

Cottonia 

Coturnix 

courtallensis 

Crambina? 


397,  399,  403,  409,  412, 
428,  608,  645,  762 

•••  ••■  ■••  i ' O 

409 

408,  772 

825,  827 

•  ••  *••  •*•    04d 

•  ••  •■•  •••        DO 
**•                •••  •••     ' 'lil, 

400,  766 

...  646 

...  ...  ...    o*xD 

...         ...         ...  6S5 

...         ...         ...  566 

...87,  210,665,  707 
415,  419 

427,  601 

124,  567 

•  •■  •••  ••■        00 

795,  802 

•  ••  •••  -  .  .       I  '  )0 

»•  *••  ••■  •••        *T   _  _ 

•  *  •  •  *  *••  *  •  >  ■.  "  ■  * 

...  461 

•  ••■  •••  «**     *jijO 

»•  ••■  •••  •••      0«7t> 

>•         •••         ••  •         •••  404 

•  ••■         ■•■         •».  o5y 
.64,67,398,409,414,  764 

•  ••■  ...  •••    ill 

...  938 

.         •••         ...  ...  575 

88,  571,  589 
...   86,  214,  665,  707 

»  •••  •«•  «*«■    4_() 

•  •••  •••  •••     _ -J  i 


IN  DUX. 


ixxxiu 


crambus 

crameri 

Craspedia 

crassa 

crassicornis 

crassifolia 

crassipes 

Crassulacese     ... 

Cratieva 

Crateropcdidas 

cratodonta 

crecca    ... 

crellana 

crenata 

crenopa 

creruilata 

crenulatus 

crepidatum 

Crepis 

crepitans 

Cressa  ... 

cretacea 

cretica 

Cricetus 

Cricetulus 

Oriniger 

crinigera 

crinipes 

crinita 

Crinum 

crispa    ... 

crispisulcatus  .. 

crispum 

crispuB 

cristata 

cristaturu 

cristatua 

crithonalis 

Critonia 

Crocallis 

Crocidophora  ... 

Crocinopora     ... 

Crocidura 

Crocodilus 

crocoruis 

crocopa 

Crocopus 

Crotal 

Crotalaria 

Crotalidas 

14 


PA«K 

257,258,  271 

511 

50 

97,405 

169 

*••  »••  •••  U  *w 

...  172 

400,  569 

•  ••  *  •  ••*    O«/0 

...  4(31 

■  •  •  ...  •  •  •  Oo  *j 

210, 299,  433 

...         ...         ...  848 

398,607,  645 

••>  '••  •••    oUo 

407,413,  423 

•  ■*  • •*  .  I  '  -  I 

•  •  •  - • *  •••     ■  '  i  '  ■ 

411 

513,  520 

I—  C  /♦ 

e • ■  •••  •••       i    i  * * 

•  ••  •••  ••■    (>  J  h 

...      64,  67,641,  776 
522,  707 

•••  ■•■  Ml  .41 

<••  •••  •••       bl) 

81,   289,    938 
...         ...         ...  608 

...  ...  »•  ■     It  it  <' 

424,  567,  568 

•  ••  •*•  -  •  *       '  A  *l 

•  ••  •••  » •  •         •/*.' 

399,  571,  4  26 

•  •  a  *••  ••  •       JM>',' 

186,  417,  421,  42E 

414,  569 

...  81,432,  46],  938 

•  *  •  «  •  a  •■■■'((' 

•••  •  •  •  ...        *  >  _ 

*••  ••■  *•■    Qoo 

260 

124,  728 

214,  689,  708 

«••  »••  ••  •     U  i  J 

•  ••  •••  ...lit* 

•  ••  •••  •  •         CO 

...  ...   7(17 

60,61,63,147,403,  5^6, 
767,  768 

...  ...  ...  '        '-£ 


Crossandra 
Crossotarsus 
Croton    ... 
crotonifolia 
Croxylum 
Cruciferga 
cruentatus 
cruentatum 
cryphoea 
Crypsirhina 
Cryptocarya 
Cryptocaryne 
cryptolepis 
Cryptoloma 
Cryptostegia 
crystallina 
cryptolopha 
Cteuophora 
cucullata 
cucullatum 
cucuJoides 
Cuculus... 
cucumeriaa 
i    Cucumis 
Cucurbita 
Cucurbitacese 
culicefacies 
Culicicapa 
Culicidas 
cultrata 
cuueata... 
cuneatus 
cuneifolia 
cuuia     ... 
cuprealis 
cupressus 
cupularis 
Cupuliferae 
curcas   ... 
Curculigo 
Curcuma 
Curetis ... 
curiosa  ... 
(Jurupira 
Cuscuta 
cuspidata 
cuspidatum 
cuspidatus 
cuvieri  ... 
cyanastra 
cyanea  ... 


PAGE 

417 

■  •  •  ■••  ■  •  •  J.   « * 

•  ••  •••  -  »  •     "t  —  »j 

•  *•  ...  ...     •>.'*' 

847 

59,  397,    763 
328,  782,  714 

84 

630 

•  ••  •••  •■•  I  J 

•  ••  - •  •  •  *  •     *t*j ' ' 

426, 569 

•■•  ••■  ■  •  a        T  X  t$ 

46 

•  ••  •••  ••  a       ±1  tJ 

-••  ■••  ...     64 

•••  •••  .. ,     ^oj 

•••  aaa  •  •  •      4  O  0 

...     79,  84,  601,  686 

645,  646 

...         ...       85,  936 

...  85,275,295,  296 

•  ••  •••  •••  40o 

62,63,408,  771 

-••  ««a  ••.      77-i 

59,  370,  408,  570,  771 
•••  o*>.      o*  c,  boO 

82,  684 

••■         •••         ...  162 
...  641 

61,67,  414 

421,  570 

..    416 
•••  ...         ...  857 

••■  •..  ...      OO.J 

•••         ...  ...  845 

...  ...  407 

857-859 

422,  854 

424,  568 

•••         ...  424,  567 

-••          ...  ...  88b 

•••          •  •»  ...  625 

•••          — •  ...   164 

570,  776 

417,  843 

...         ...  ...  567 

...           ...  ...    41  i 

677,  678 

...         ..  ...   154 

197,  287 


lxxxiv 


INDEX. 


cyanealis 

Cyanecula 

cyaneus 

Cyaniris 

cyanogoina 

Cyanops 

cyanosticta 

cyanotis 

cyauus 

Cyathea 

Cyatheas 

cyatheoides 

CyathocliDe     ... 

Cybister 

Cybolomia 

cyclocia 

Cyclostemon    ... 

Cyclntus 

cyclurus 

Cydia     ... 

Cygnus 

cylindrifolia    ... 

cyllnrus 

cylogramma     ... 

cyrabalora 

Cymoifiium 

Cyiiionomops    .. 

Cymonotnus 

Cynanchum 

cynica 

cynictis 

cynodou 

Oynoelurus 

Cynoglossum   ... 

cynosuroides    ... 

Cyon      

Cyornis 

Cyperacoe 

Cyperacse 

Cyperus 

Cyphosticha     ... 

Cypsselus 

cyrpsirhiaa 

Cyrtomium 


Daboia 
dacca  -nsis 
Dacryphanes 
dactyloa 


PAGE 

•  •  •  •••  •••    O  /  o 

»••  •••  .  ••      '  ')  _J 

312,329,  547 

•  ••  •■•  •••*->.'<> 

•  •  •  ••  •  «9'4       J""1 

•  ••  •••  »■•  vl 

31,  271 

...    84,  425,  567,  570 

82,  291 

601,639 

...  6nl 

602 

410;  566,  569 

•  ••  ••.  •  • •     o  /  0 

271,  584 

•  •■  ••■  •■•      It)'' 

•  ••  •  •  •  •••      t  »*.)  t 

471 

714,  781,  782 
142,  143 

■  ■•  •••  •  •  •     i  00 

61 

...  26-t 

•  ••  •  •  *  •  •  •      I  O A 

88,570,  586 

.179 

...  ...  ...       Tl  ^ 

...  ...  ...    tIu 

...  6B1 
...         ...         ...  671 

65,  427,  939 

•  lift  •••  •■•       TIT 

64,67 

214,  706 

...  82,  290,  4i;2,  939 

426,  564,  566,  568, 571 
64,  566,  569 

«••  •■•  <  »  •     O  —  ■  ■' 

•  ••  •«.  •••     -j.*. I 

•  ■  ■  •••  ••(    i)oo 

428,  644 


1,  471,  526,  943 
...         ...  743 

...  ...    XOt 

65,  427 


Offidalacanthu  s 

Psemia 

daaniona 

Dafila 

dahuricus 

Palbergia 

dalliousise 

daizelliana 

dalzellii         ...410 

dnmon 

Danais  ... 

dapbnoides 

D.isyproctus    ... 

Datiscacesa 

dauma 

Datura 

Dam-us 

Davallia 

BavalliEe* 

davklianus 

daviesi 

debilis 

Debregeaaia    ... 

Decal-pis 

decandra 

Decaschistia    ... 

derernlineata  ... 

decidea 

decidua 

decipiens 

decisaria 

decliata 

decolor 

decorum 

decumana 

decumbens 

decnrrens 

decussata 

decnanus 

definalie 

delatalis 

del ivayi 

deleta 

delphinifolia   ... 

deltoidea 

demersum 

demetrias 

demissa 

demotica 

UeDdrelaphis  228, 

Dendrocalamus 


?AGK 

413,  7"' 

210,433 

402,849 

405 

84,423 

567 

,  413,424,  566.  567,  570 

•  •■  ••■  ■•»     0*70 

196 

860 

...  ...  ...   «>Ut) 

...  564 

82,292 

412 

338,602,640 

602 

244,246 

489 

...  422 

423,857 

413 

408 

S99 

7s»5,800 

•••  ••*  •»•  oou 

•  ■  •  •  ••  ...  Oi) 

•  «•  ■••  «••    l»Oi 

•••  •••  •••     'iu 

•«•  r*«  ■«•     OJI 

150 

646 

...  766 

64,408,772 

643,644 

414 

...      309,310 
265,271 

•■•  •  •»  „,     &0  i 

•  .  .  ...  *.»•    Odo 

•  •  t  «>  •  *  •         T.  ( 

416 

...  644 

•  *  *  ■»•  •■>      wUi' 

•  •«  •••  ■■■     3b  O  / 

.-•  458 

230,  273,  714,  724,  782 

24,427 


INDEX. 


IXXXT 


Dendronitta  ... 
Dendrobium  ... 
Denrtrocopus  ... 
Dendrocyeaa  ... 
Dendrophis    189, 

denhami 

Dennstoedtia    ... 

den  «i  flora 

dentata  ... 

Dentella 

denticulatum  ... 

dentifascia 

deodaralis 

deparioides 

desertalis 

deserti  ... 

desertorum 

Desmodium 

detracta 

Deudorix 

Diacalpe 

diadema 

diandra... 

dianiphalis 

diardi 

Dioselospernium 

Dicaeum 

Dicellitis 

Diehoceros 

Dichocrocis 

Dichotoma 

Dichrocephala 

Dichrostichya  ... 

Dicksonise 

Dicliptera        ... 

Dicoma 

Dicotyledons     .. 

dicrgea 

dicremna 

Dicrurus 

didyina 

Didymocarpus... 

diffusa 

diffusus 

Digera 

Digitaria 

digitata 

digitatum 

dilatata 

dilatatum 


PAGE 
79 

424,  570 

295 

in  •••  •••     frO** 

228,  230,  235,  274,  334, 
707,  72 1 

61 

640 

405,  416 

...  886 

•  •  •■  •  •  ■  •      TUt/ 

414 

46 

264 

...  645 

270,  271 

462 

416,  570 

207,  404 

594 

640 

-..     6,214,  708,  718 
...     416,  567 

258,  271 

314 

...  566 

...  '•  «  ...  O'T 

...  ...         ...  616 

■...  ...  ...      oO 

...  ...  ...    OoU 

409,421,  428.606,  C4b 

410 

406,  770 

602 

418 

...63,411,774 

•  •■  •••  ■  * .       K}\) 

•  ••  ■••  «••  uo  ( 

629 

...   81,214,288,356 

»••  •••  *••      i''i' 

, 416 

413,418,  419 
396,  418 

426 

...      567,  648 

...  ...  ...    D4U 

647, 858 

•  •  •  •••  •••    Ooo 


dillenii 
Ditneria 

dindigulensis  ... 
Dindymus 
binoderus 
Dinodon 
dioica 
Diolotaxis 
Dioscorea 
Dioscoreaceas    ... 
Dioscorese 
Diospyros 
Dipcadi 
Diphnrodes 
diphylla 
D'plaxuim 
Diplazium 
Diplocentruni  ... 
Diplornmatina  ... 
diplopogon 
Diploptera 
Diplospora 
Wpsadomorphinre 
Dipsadomorphus  6, 
543 
dipsalea 

Dipsas  

Dipsos 

Diptera 

Dipterocarpaceae 

Dipterocarpeas... 

Diptprygium    .. 

Dipteryglum    ... 

depyrena 

Dirades 

discistriga 
Discolia 

discolor 

discura... 
disparalis 
dissecta.. 
dissectum 
Disseinurus 

dissias 

dissimilis 
distachys 
distans ...         ... 

distichus 
distictalis 
distinguenda  ... 
divaricata        .., 


PAGE 

408,772 
...  560 
...  420 

596,  598 


...       18,19,21,478 

325,  516,  779 

408,412,764 

62 

424,  567 

424,  570 

...         ...         ...  568 

412 

567 

34 

404,769 

606 

643 

89,424 

•  •■  4«  ■»•  •     "I   J    I 

.  •  ■  ••■  •••    DO ' 

•••  •*•  • • •     i  •  *  I 

...         ...         ...  566 

...     329,  802 

120,272,312,329,529, 

-564,714,724,  735,939 

...         ...  446 

...  ...  ...    516 

...  ...  ...Oxo 

161-180,  707 

•••  •■•  ■ . •     O  J  i  ■ 

•  at  ■••  ■  .  .       O  4  C 
*••                    ...                     •••  OO 

...      62 

849 

28,  29,  271 

c £68 

300 

•  ••  *••  !••    Oil 

•  ••  *■•  . - •     I  4  ' 

■  •■  •••  in    OnO 

607,  645 

•  •*  ...  in    oOJ 

»••  ■*.  •••  OL 

144 

96 

646 

854 

...         ...         ...  575 

*••  •••  ...    OOx 

...398,  410,411,  774 


Jxxxvi 


INDEX. 


iJ.\ 


divergent 

dives      

divisa    ... 

Dodonaea 

dograatica 

dolabrit'ormis  .. 

doleropa 

Dolichandrone 

Dolichos 

Doliophis 

domcsticus 

Doodia  ... 

Dopatrium 

Dorippidre 

dorsal  is 

Draco    

Dregea  ... 

Drosera 

Droseraceoe 

Drymoglossum 

Drynaria 

Di-yonastes 

Dryophis 

dubia 

dubius 

dukhanensis     .. 

dulce     

dulcis 

Dumasia 

Dumetia 

dumetoria 

dumetornni 

dumosus 

Dunbaria 

Dupetor 

du?a      

dussumieri 
duthiee 
duvauceli 
Dysethia 
djsophylloides 
Dytiscidse 


earlalis 
Ebenaceoe 
Eboda   ... 
ebuleata 
eburnea... 


...      416, 
405,  566, 

292,  680, 

...      415, 

327,  328, 

•••  ■■ ■ 

•• •  ••• 

...      407, 

428,  609, 
...  432, 
218,  228, 
782, 
...        87, 

...     2t4, 

...     416, 

-••  ••  • 

...      409, 


46,  271 
...  419 

...  869 


...  578 

...  412 

...  624 

...      £9 

.63,  67,  770 


GE.  I 
567 
642 
657 
402 
830 
495 
151 
841 
769 
333 
935 
642 
569 
472 
517 
233 
413 
571 
407 
647 
64  6 
494 
727, 
939 
401 
744 
706 
406 
850 
404 
939 
853 
841 
567 
405 
87 
56P 
665 
340 
706 


Ecbolium 

echinata 

echioatum 

echinatus 

EchmouaysiB 

Echinops 

ecliinosperma 

Echiochilon 

echioides 

Echis     ... 

Ecdipta... 

eciiptica 

ectophoea 

edgevvorchii 

edocla    ... 

edulis    ... 

ed  wards  i 

effusus 

ehrenbergii 

Ebretia 

Eiachistidaj 

Elachistodou 

Elajagnacese 

Elreagnus 

elasarcha 

Eljsocarpus 

Elasodeiidron  , 

elanolophus 

Elauus 

Elaphoglossum 

Elapbus 

Elapiuas  , 

elastioa 

elasticus 

data 

Elateridaj 

Elatinaceas 

elatus 

elegans 

elengi 

elephantina 

Elephontopus 

elephantum 

Eleusine 

Eleusyne 

elfroma 

Eliomys 

Ellertonia 

elliotana 

elliptica 

ellipticum 


PAGE. 

•  •  ...  ...  •■•      llo 

»•■  •••  •••  •••<(' 

4-9*1 
411,  774,  891 

■  ••  •••  ••■  *  •  *    *i  '  O 

>  •  •  •••  ...      411,774 

»•*         ...  ■••         ■•■  ooy 

»■  •  •  »  •  ••■  .  ..  Utr 

>••  ••<•  •••  •  •  •        T    i     * 

241,517,525-542,804,  942 

•  •  ■  ••  ■••        4  1  U «    /  i  o 

•  •  .  .  .  •  4  m  hi     "ri'l 

262,  271 

...       60,  61,6?,  411 

•  r •  •••  •••  •  r    •  1    I I    * 

..         ...  ...  64,  67 

..  .-,  ...  ...  6(55 

>•■  ••■  ...  ■••  *M 

»••  ...  •■•  ...  f  I 

a  •  ...  *  •  ■  *•*  ill 

•  ••  •*•  •••  •••  u"'> 

•  •>  •••  ...  •  •   .  *     —  *E 

PJ1,  o64 
421,  845 

»••  ...  •  ••  ••*     UjjO 

>••  •■•  ...    4 vU 

>■•  ...  •••  ...     H'_i 

>••  •••  ...  im       jn'j 

!••  ...  ■>  ...      <'uO 

428,  647 

•  •  aaa  ...  * •  ■»      *j  * D "t 

•  •  ...  *••  •••     Oi)" 

•  a.  49  m  •■•  •aaCOO 

, ...      567,  570 

61, 417,  769 

..         ...         ...  ....   476 

398,  764 

424 

64,  97,  413,  420,  427,  567,  640 

•  **  >••  .#•  I  i—        I    i  *r 

aaa  *  r  •  *  »  *       O0«f 

...   410 
401,  766 

■  ••  aaa  a  •  •       *1 '  £  i 

»• a  w*  m  aaa  '     7 

•••  ...  (>5G 

«••  ...  . • .   J  .*»"• 

•  a.  «.  a  »>.     'ino 

748,  750,  751 

...  aaa  m»t      tIt 

•••         ...         ...  56* 


INDEX. 


Ixxxvii 


ellipticns 

EUobtus 

elongata 

elyra      

Elytrophorus  ... 
emarginaria  ... 
emarginatus  ... 
emarginata 

Gmbelia 

Emberiza 

emblica 

emergeDdua 

emeria  ,.. 

emersoni 

emetiea 

Emilia 
emodi    ... 
emolus  .. 

Enarmonia 
encarsia 

endecaphylla  ... 
endochralis 

endomelaana    .. 

Enrlotrichinse  ... 

endrosias 

enhydris 

Enieostemma  ... 

enneaphylla     ... 

Enonymus 

enaiflora 

ensifolia 

ensifolium 

ensiforme 

ensiformis 

entellus 

Entephria 

enthearia 

Epagoge 

Epaltes 

Ephedra 

ephestris 

ephippium 

Epiblemidse    ... 

Epicallima 

Epicephala 

epiclera 

epiclista 

epigcea , 

epigoens 

Epimactis 
Epipascbianae 


PAGE. 

941,  942 

841,398,  400,610,647,  764 

...  •••  .a*  •••  fl\/ 

427 

402 

...  •••  ...       1"   I   • 

411 

83,  186,  292,  462,  684 

422,  854 

•■>^  i 

80, 680,  935 
640 

413 

.  «  •  •••  .  •  »        r  1  '  " 

841 

139,  140 

■••  •■•  ...      * '•)  "r 

•  •  .  ...  *••    *iU4 

*•  •  ...  C*»      AU  I* 

204,  271 

•  •  •  •  •  •  •»•_'»' 

145 

323,  720 

...  ...      413,  775 

...      403,  768 

841,  844 

425 

603,  C41 

•  ••  •••  .  •  •    4. -j  i 

•  ••  • « •  •««''*''-' 

567,  641 
...         ...         ...   706 

...         ...         ••(  z '  i 

28 

617,  618 

•  ••  •••  •*•      I'l" 

•  • •  ••  •  ■  •  •  * '  ' 

454 

938 

137,   613 

811 — 813 

•••  *••  •••     I  -)0 

•  ••  •••  •••     *r  '/  ' 

408 

•  *  a  •••  ...        I    •   & 

■  •  •  .  •  •  ...*(.)  L 

267 


Epiplema 
Epischnia 
epistaeta 

epius      

epops     

eradicalis 
Eragrostis 

erecta  

Erisidas 

Ergolis 

Eria       

eriantha 
ericoides 
Erigeron 

Erinjea 

Eriobotrya 
eriocarpa 

Eriocaulaceoe  ... 

Eriocaulon 

Eriolfena 

eriopa 

erioptera 

eriostoma 

Eristena 

Eristicophis    ... 

erminea 

erosioides 

Ervatamia 

erythrzeus 

Erythrina 

Erythrinus 

erythrocephala 

erythrocephalus 

erytbrogaster  ... 

ervthrogastra  ... 

erytbrooota     ... 

erytbronotus    ... 

erythropterus  ... 

Erytbropus      ... 

erythropaebis  ... 

erytbrophjncha 

Erythrospiza    ... 

erythrostoma  ... 

erytbioura 

erythrourus 

Erythroxylon  ... 

Eryx      

Eublemma 

Eubolia 

Euchloris 

Esacnf 


PAGE 

...27,28,271 

*••         «••  •••  266 

810 

...  696 

295 

*••  •••  ...  o«!' 

...62,  64,  65,  67,  427 

...398,411,416,  773 

•••         •••         ...  206 

•••  •••  ••■   Sb4 

570 

...   410 
...  ...  764 

-•-  ...  410 

141 

...         ...         ...  852 

...  414 

426 

426,  567,  569 

...  399 

-••         •••         ...  633 

...     63,  67,  398,  764 

419 

572 

230,  945 

•  ••      8o2,  883 
...         ...         ...     28 

•••         ...         ...  566 

245 

405 

...  707 
...  ...  ...  ISo 

85,286,  936 

...         ...         ...  462 

"..  ...  ...   A ,' J 

186,  684 

280,  289 

«.    432 

...  ...  ...   4o»> 

...         ..."        ...  643 

...  665 
186,  521,  522, 523,  524 

•  ••  •••  •••    OOi> 

»•«         ...  ...  706 

■*•  -         ••  •  * ■  •  t  -I  I 

400 

2,  6,  52%  797 

>••         ...       151.  69b 

•  ••  ••■  •••  tD 

...  ...  ...       Oo 

...  ...  ...      -  '/  -' 


lxxxviii 


INDEX. 


escheri 

esculenta 

esculentum 

Euchloris 

Eucosma 

Eucyclotus 

Eudotricha 

Eudynamis 

Eugeoia 

Eughphis 

Eu  lubes 

eulectra 

Eulophia 

eulota... 

eumedon 

Eumenes 

Eunetta 

Euucymus 

eupatris 

Euphorbia 

Euphorbiaceae- 

euphrasioides  . 

enphratica 

Eupithecia 

Euplecta 

Euploea 

Eupodotis 

europajum 

europaeus 

euryatma 

Euryreon 

euvyptera 

Eurystomus 

Eutolmus 

Euxea 

euzoualis 

Euzop^era 

Euzopherodes  , 

evagorus 

evecta 

Everes 

everetti 

evolvuloides     . 

Evolvulus 

Exacuin 

exaltata  . 

exanthocyclus 

excelsa  ... 

exelsior 


PAGE 

•  •  •  *»•  •••0«?0 

470 

...413,  606,  643,  775 

271 

137—139,  613 

^72 

S5,  343,  353,  358,  682 

407,  771,  842 

•  »•  •  ••  •••O/o 

•  ••  ••■  ••  •       ol 

•  ••  •••  •••    '  '•). » 

88,    89 

471 

•  ••  •••  •• •     ^ i  x 

•••         ...         •••  oyo 

...  ...  •••   1  o  Z 

433,  (588,  684,  708 

•  •  •  •••  •  •  •     I  U 1 

•  ••  •••  . .  .    'I  I   1 

60,  61,62,  64,67,421, 

422,  566,  853 

59,421,422,423,564  — 

571,  854 

•  «*  •  ••  ■••     *r  i  *> 

*61 

47,149,271 

■  ••  •••  •••'six 

884 

•  •  •           •  «•-.  •■•   OOD 
64,  67 

•  a*  •••  •  •  •     "J  ■    ■ ' 

•  ••  ...  •«•  008 

•  ••  ••  •  •••    OOd 

<•■  •••  *••    C*j.' 

84 

433 

...  •■•  •••       Oi/O 

•  ••  •••  ••  h    2 DO 

262,  271 

261,  262,  271 

•  •  .  •..  •  c  •     •  >  J  O 

•  ■•  •■•  •  ••0X1 

593,  885 

245,246,  249 

•  •  •  •••  ••«       Tut) 

415,  796 

•  ••  •••  •••     !■  I  ' » 

427,608,  645 

687 

401 

847 


excelsum 

Excsecaria 

exetastis 

exiguella 

exiguum 

exilis     ... 

exoleta  ... 

exotica ... 

expedita 

exserta... 

exsertuEa 

extensa... 

extensum 

exustus 


fabricii... 
faginea... 
Fagonia 
Fagroea... 
falcata  ... 

falcatella 

falnatum 

falcatus 

falco 

falconeri 

fallax    ... 

faJsalis ... 

farinosa 

farnesiaaa 

Fursetia 

fasciata... 

fasciatus 


fasciculans 

fasciculata 

faEciolatus 

fastuosa 

Fatsiea 

fazanalis 

feddeai 

fe.lina 

Felis 

felix  femina 
ferghanre 
ferina 
Feronia 


PAGE 

891 

423 

811 

...  259 

640 

246 

...     569,  571 

...  401 

•  ••  »•*    LO  i 

841 

640 

413,  426,  775 
...       608,  645 

■  ••  •••  ,'' 


■••  •••  •••4/o 

859 

...60,  63   64,  67,  766 

413,  570 

416,  421,  428.   133, 
641,  683, 684,  708 

• • •  •••  •••  it 

428,  605,  606,  642,  644 

64,  405 

...298,  464,936,  938 
...         ...         ...  570 

422 

261,  578 

...    62,  428,  604,  641 

406,  770 

...63,  66,  763 

•  ••  •••  •••    Oo\) 

...  85  313,  324,  32 5> 

420,471,707,712, 

713,714,7)6,  725, 

779,  782,  938 

400,  425 

413,  425 

103,115,  720,  727 

•  •  .  •••  . • .       1  1 < I 

•  •■  •••  . .  *      i  ' f 1 

577 

•••  •••  ...     o4 

•  ••  •••  •••»».'( 

214,241,  469,  517,  706, 

935,  938 

338,  339,  342 

...         •••         ...  882 

210,  433 

401,  766 


INDEX. 


lxxxix 


PAGE 

ferox 

•  •• 

... 

...      688,  938 

ferragc 

... 

... 

298 

Ferreoli. 

•  •• 

... 

■  •■              •  i c     ■  > ' ' -j 

ferrea 

... 

82,  275,276,  290,  430, 

686,  890 

ferrugmea 

... 

210,  405 

,  406,  433,  645 

ferrugineum 

... 

.-. 

890 

ferrugineus 

«•• 

*•• 

...      245,  298 

ferns 

... 

•  •• 

••  ■           •••   4o  > 

Fieoidese 

•  •• 

•  •• 

59,  408,  772 

ficulneus 

••» 

•  •• 

•  ••                     •••      ui/i* 

Ficus 

... 

423,  566, 

570,  662,  664, 
855,  856 

Filicinese 

... 

601 

liliformis 

... 

*•• 

...       121,  570 

filix-foemina 

..  . 

...  6H6 

filix-mas 

... 

341,342 

,  428,  607,  644 

Filodes 

... 

... 

...      271,  577 

fimbriata 

... 

... 

* .  .                  •••       1   1   .i 

fimbriatum 

... 

... 

...      339,  570 

Fimbristylis 

* .  • 

... 

...     :426,  567 

flnlaysoni 

... 

... 

245 

iinschi  ... 

... 

»•• 

85.  495 

Fiscus    ... 

... 

... 

841 

tissus     ... 

... 

... 

646 

fistula    ... 

... 

... 

...      405,  888 

fixissimuB 

... 

» 

167 

flabellalata 

... 

... 

...  606 

flabellulatum 

... 

... 

641 

flaccida... 

..  ■ 

•  a  . 

...  644 

flaccidum 

... 

... 

4  20 

Flacourtia 

... 

... 

...      566,  398 

Flagellariaeese... 

... 

...  564 

flagellata 

... 

... 

.«   812 

flammea 

... 

... 

...      707,  936 

flammealis 

.. 

... 

269 

flammicepB 

... 

... 

...  288 

flava 

... 

... 

flavala  ... 

• .. 

... 

80 

flaveolus 

... 

... 

...  80,  83,  935 

Flaveria 

... 

... 

411 

flavescens 

... 

...134 

,  424,  567,  728 

flaviceps 

... 

... 

136,712,  713 

ilavi  colli  s 

... 

... 

87,  343,  346 

flavida  ... 

... 

... 

...  566 

flavidens 

... 

... 

95,    99 

flavidiventris 

... 

... 

•  ••              •■•        OO 

flavidum 

... 

... 

426 

flavigula 

... 

... 

218 

flavimarginalis  ... 

■  ••                  ••••'/•' 

flaviaigra 

... 

... 

42 

flavinucha        ... 
flavirostris 
flaviventris 
flavns     „. 
flemingi  ... 

Flemingia 

flexile 

flexonsa 
flexuosum 
flocculentalis  ... 
floella  ...         ... 

floribunda 

floribundum     ... 

florulenta 

florulentu^ 

flos-reginse 

Fl.eggia 

foetida 

foliata 

foliosa  ... 
farrr.osum 
for*kalii 
Fnrskohlea 
forties  rinatus 

fortiori 

foveolafcus 

fragilis 

fragrariB 

francilloni 

Francolinus     ... 

Frauklinia 

fraterculus 

fraxinea 

FraxinuB 

freuata  ... 

frenatus 

Frerea   

Fringilla 

Fririgillauda  ... 

Fringillidse 

froniiosa 

frontalis 

frutescens 

fru'icosa 

frutieo  um 

fruticosus 

fucata 

fnlgens... 
fuliginalis 
fuliainosus 
fulioula 


PAGE 

•  ••  •  •  •  *•  *         o*t 

277,  285 

80,  936 

•  ••  ••.  ••  •     *t  I  *D 

*••  ••  •  >••     ■lll' 

405,  566 

412,  566 

569,  571 

411,611,  ('48 

*••  «  ••>  *  Qf*7 

•  ••  ...  .. 1      » I '    •  ' 

406,  566,  846,  849,  936 

•  ••  .  *•  .  ••     •►.'o 

•  ••  •••>  •  •  »      <■'  **     ' 

689,  708 

843,  890 

•  ••  ...  ■■•       I  _j j 

401,  408 

410 

61,  425 

62,     64 

...         ...         ...  304 

...  •••  ...    OoJ 

64,  427 

...        63,  860 

...  ...  •  •  •    4  J.  1 

173 

87,707,935 

81,  245 

647,  648 

846,  847 

...         ...         Hf  i'i - 

230,  232,  328,  329,  516 

569 

186,  190 

...  ...  tt*      tDO 

...         ...  ...  462 

405,  769,  888 

81,  467 

413,  857 

64,  67,401,  419,  422 

68,  64 

•••  ...  ••  ■   4  lo 

•••  463 

411,  486,  7fl6 

*»•  ■>■  •••         ullj 

291,  432,  880 

•  ••  •••  •  .   .         "I    ■)  r  • 


xc 


INDEX. 


fulva 

fulvescens 

fulvicandis 

fulviplaga 

fulvosa ... 

fulvus    ... 

Fumaria 

Furnariacese 

fuuebrls 

Funambulus 

Funiscinrus 

fnrcatum 

furcatus 

furens 

fusca 

fuscaneurella 

fuscua 

fuscatura 

fuscatus 

fuscicapillus 

fuscicaudita 

fuscicilbialis 

fuscifrons 

fuscipennis 

fuscum 

fuscus 

fusiformis 

Fussioea 


gasa 

Galactea 

galactoea 

galbula 

galeata 

galenoea 

Galeodes 

galeopa 

galeotis 

Galerita 

Galinsoga 

GalleriansB 

gallicus 

Gallua 

gamblei... 

gangeticum 

gangeticus 

garcini 

Gardenia 

garJneri 


PAGE 

403 

186 

303 

•••  •••     ox 

414 

433 

763 

...      563,  763 

244,245,  246 

4U,  428,  642 

164 

...  886 

...  257 

...      187,  684 

...         ...  646 

...      941,  942 
...        ...  680 

580 

489 

659 

939 

81 

422 

407 


196 

405 

...  ...    44X 

...  ...  461 

63,  67 
443 

•  ■>  •  ••   o2£  l 

438 

186 

410 

...      257,  572 
...      131,  938 

•  •  •  •.  ■  •     —  *   O 

340 

404 

689 

408,  768,  772 
409 

407,642,  646 


Gardneria 
Gargela 
Garrulax 
Garrulus 

Garuga  ... 

garzetta 

Gasteropoda    . 

Gastrnptychia 

gathela  -.. 

Gavialis  . 

Uazella.o. 

Gecinulus 

Gecinus 

Gecko     ... 

Gelechia 

Gelechiadse 

Gelonium 

gemella 

gemonensis 

gemoniella 

Geniosporuia    . 

Gennasus 

genoveva 

Gentianacese    . 

Geocichla 

Geodoram 

geologica 

Ge<  rnetridae 

Geonietrinas 

Geraoiacea? 

Gerjdus 

Gerbillus 

Gesueraceas 

ghassem 

gibba     ... 

gibbosa 

gibbosus 

gibsoni 

gigantea 

giganteum 

giganteus 

Girardiana 

Gisskia 

gitbaginea 

Givotia 

glaber    

glabra    ...  60,  403, 

glabrata 

glabricornls 


245 


405, 


PAGK 

•  ••  ■  •  ■  t»«    ilo 
•••                •••                •  «•     Q I  a 

494, 936 

79.   191,  285, 
464,  470.  684,  686 

)•■  •■«  •  •«     *t  U  1 

•  •  •••  ...        ol 

94,  96 

479 

650,652 

•  •  in  ...       ')0»7 

489,  677,  944 

84,  494 

84,  294 

•  •»  *«•         /i-»l>  j    J33 

•  •  •  •  »  o • »      4  O  . ' 

, 148,  437 

•  •  •••  »•  •    4  Z  ii 

•  •  •  • »  i^    'h'f 

•  *.  •••>  ••  •    #  %.' l> 

•  •  ■«.  •••     o  li) 

•  •  •  ••  it*    i  io 

B6,  298,  938 
413,  414,  775 

•  •  •••  cat  (ji 

•  •         •••       08,  588 

•  -  •  ••  in    Oil) 

29,  479 

•  ii  *•■  t«i        .  >_. 

...      400,  766 
* •  ••  t  ...   o tjo 

•  •  «•  .,  ■>•>«,     *i  lO 

854 

426, 569 

4.90 

...         ...  570 

.  ...  ■■•    4wi 

413,465,  567,  748. 
749 

>•  •  •  I  i»  I  a       T"  J    «.' 

•  •••  • a  ■       t  n  .  ' 

<•  iii  •••    *i£i) 

4  OS     779 

•  io .  •••    J  oO 

•  ••*  •••    *x2« 

402 

418,  602,  639,  769 
64,341,418 


INDEX. 


xci 


glabrum 

glaciata... 

glandulifera    ... 

glandulosa 

glandulosum    ... 

glaphyra 

glareola 

glauca   ...        ...60, 

Glaucidium 

glaucifolius 

glaucippe 

glaucochroa 

glaucocincta    ... 

glaucofusa 

Glauconia 

Glauconiidse    ... 

glaucomis 

glaucum 

gleadovii 

glechomif  olia  ... 

Gleichenia 

Gleiclieuiacese... 

glenias  ... 

Gliricidia 

Globba ... 

globosa  ... 

globulosa 

Glocbidion 

glomerata 

glomeratum 

glomeratus 

glomerulifiorus 

Gloriosa 

Glossina 

Glossinella 

Glossocardia    ... 

Glossogyne 

Glossouema 

glottis 

glutinosus 

gluttinosa         ... 

Glycine 

Glypodes 

Glyphotes 

Gmelina 

Gnaphalium 

Gnetaceje 

Gnophus 

Gomphias 

Gomphoytemma  ... 


PAGE 
490 

•  ••  •••  •  •  •        '   — 

...  ...  ...  142 

412,  422,  843 
61,62,67,415 

•••  •••  «••     '* t  0 

*  •  •  •••  •  •  .     ')  i")  j  j 

•  ••  •••  O/jTOO 

61,67,405,406,418, 

427,  858 

85,  93G 

64 

•  •  .  •■•  • • «      O '  -  • ' 

260 

30 
46    *>71 

.*  -  •  ••  )     ~* 

796 

•  ••  •••  «••'.''' 

•  i  •  •*•  i«»    DuO 

...     62,  66,  402,  567 
688,  708 

•  •  .  •■*  •••       0*7  J 

601,  639 

601,  639 

...  ...  ...    to!/ 

...  ..  ...  889 

424 

■••  •  ••  •••  &    I 

•  •  *  ••  •  •••        *"'''.'> 

422,  567,  85* 
423,  857 

62,67,  776 

•  ••  •  ■  •  *••  "  J- 

•  ■•  ...  •••      '  -"' 

170,  171 

sv«  •••  •••     it' 

410 

410 

63,  775 

•  •  •  • • •  •• •        O  • 

939 

•••        •••       *ji)  oyy 

, 404 

...  582 

246 

418,  845 

410,  773 

59,  570 

32,     33 

633 

419 


gonatias 
Gongylophis    ... 
Goniocephalus 
Goniopteris     ... 
Goniothalmus... 
Goodeniacese   ... 
goraensis 
Gordius 
gordoni 

gossypifolia    ... 

Gossypium 

gouriana 

govinda 

Gracilaria 

Gracilaridaa     ... 

gracilis 

Graenlipica     ... 

grahamiana     .. 

Gramineai 

gramineus 

Grammitideas 

grammitis 

granatum 

grande 

grandireps 

grandiflora 

grandis 

Grangea 

grantia 

grantioides 

granulans 

granulata 

gratioloides 

gratis«ima 

gratissimum     . 

Graucalus 

graveolens 

grayi      ... 

Grewia  ... 

griffithi  ... 

Griffthelia 

grisea    ... 

Griseifusa 

gr  suimanus     . 

griseus  ... 

grisola  ... 

Urus 

guentheri 

gularis  ... 

gummifera 


PAGE 
...         ...         ...  626 

...         ...         ...  214 

202 

...         ...         ...  609 

...  ...  ...0«/l 

774 

•  ••  •••  •  ••        Oj 

697,  698 

•  ••  •••  ■••     w*rij 

•  ••  •  ».  >  >  *      4  _i  _j 

...398,  566,  765,  889 

•  ••  ••  •  •  ••    ti  .'(> 

•  .  •  »•  a  •  •  •      —i  \>  i 

810,816-818,827-832, 

810 

81,  404,  470,  503-504, 

516,  686,  743,  744 

82,  935,  936 

•  •  •  «••  ••  •       '  ' '  ■  ) 

59,  60,  426,  427,  564-571 

218,  313,  337, 434,  9H9 

•••         •••         ...   610 

•  ••  •  »•  ••  •  4  4.) 
»           *••           ••  •  •  ••    771 

•  •••  *..  ...  56t> 

•  •••  •••  •>■    OuO 

...397,410,  413,  417 
.      82,  398,418,  844,  888 

410,  773 

84,  494 

■  •*  *  •••  •••/id 

427 

•  •••         ...         ...     64 

4]5,  569 

•  -»  ...         ...  569 

•  •••  ...  ...     64 

•  ...         ...         ...     81 

399,  765,  853 

87.  706 

..63,67,400,566,  765,848 

738,  740,  742 

••         •••         ...         ...  569 

•••         ...         ...  585 

*•  •«"•  ••*  «••    j4v 

281,343,355 

186,  358 

•  •  •••  •••  ««•      TOO 

'•  •••  ...  •••      J  \J  <r 

..       80,  330,  605,  516,  936 

•  •  •  ...  •>.     ll'i' 


15 


xcn 


INDEX 


Gunorays 
gurial 
guttata  ... 
guttatum 
gutticristatus  ... 
Guttiferfe 
gutturalis 
guyava  ...         ... 

Gymnema 
GymnodactyluB 
Gymnogramme 
gymnogrammoides 
Gymnopteris  ... 
Gymnorhi8 
gymnorbiza 
Gymnoscelis   ... 
Gymnospermce 
GymnoBporia  ... 
Gymnura 
Gynandropsis  ... 

Gynura 

Gypa3tus 

Gyps      

Gyppophila 

gyrans  

Gyrocarpus 


Habenaria 

babisalis 

bsemaph oralis  ... 

Hasmatobia 

bsematocepliala 

Hsematopota    ... 

baBmorrboidalis 

basmorrhous     ... 

basretica 

Halcyon 

balepensis 

Haliajtus 

Haliastur 

balicacabum    ... 

HaLictus 

balicylsta 

halidora 

Halopeplis 

Haloragidaceaa.t. 

bamata 

hamiltonii 

bamosa 

hamcsus 


PAGE 
465,736,742,743—747 

•  ••  *.  •  •■•         Oi) 


428, 


...  ...  80*> 

84 
890 

•  •  ■  «••      oij 

...     771,  842 
...         ...    '  i  ■■' 

...         ...  707 

...  341,  610 
...  606,  643 
610,611,  648 
...       343,  346 

771 

47,     48 

...  565 

...      402,  767 

938 

...     397,  763 

410 

...     297,  5^0 
297 

404 

, 407 


424,  566,  567 

...  ...     •.)»  ■  O 

...     266,  271 
...     170.  171 
84,  938 
...      167,  169 
...  ...  865 

...         ...  680 

...  621 
85,  214,  495 

427 

...     202,  358 

•  ••  ■  ■  •        o(> 

•  ••  ..■    4Ud 

...    309—311 

...  .,,    oOo 

•  ■•  •••        <  ■  -J  T 

•••  •-•  61 
407,  564,  771 
...         ...  770 

412 

...  402,  404 
404 


hamulosa 

Haplocercns    ... 

hardwickei 

bardwicki 

Hardwickia 

harwickii 

haringtoni 

barmala 

harrnonia 

Harpactes     .    ... 

Harpalus 

harpophylluui... 

hasskarlii 

hastata  ... 

hawtaynuana    ... 

Hebomoia 

becki 

Hedycbium 

bedycbroalis     ... 

Hedylepta 

Hedyotis 

bedysaroides     ... 

Hel         

belena    ... 

belelenus 

Heleocbloa 

beliaca 

Helicarion 

Helichrysum     ... 

flelicops 

Helicteres 

Heliotropium    ... 

Helix 

Helramtostacbys 
Helopeltis 
llelota 

beiaiargyralis   ... 
Hemibungarus 
Hemichelidou  ... 
hemiconis 
Hemidactylus  ... 

Hemidesmus  ... 
heniidoxa 
Hemigyrosa     ... 
Hemilophus     ... 
Heiuionitis 
heudpboea 
Hemiptera 
hemiptiiopus  ... 


PAGE 
...         ...        61,     67 

...  •■•  •••    t  *to 

...465,522,736,  942 

•  • .  ...  *••  *>tj*j 
...          •••  •  •  •  *  "  o 

*.#  •«.  ••  •       0\f 

...246,  433,  498,  499 

•  ••  •••  ...  (uo 
•••           •••  ...   ox  j 

...        85,  936 

•  ••  ...  ...  obi 

*•  •  ••  •  •••   •>*'  J 

187,  428,  647,  682,  776 

••■  -••  •  •  •  o  o  o 

677 

424;  567 

... .  •  ■  •  ...    Oo £ 

•  •  r  •••  ••  .'  J  t 
• . .  ••*  •  •  .  'j.  '  .  ■ 
*••  •  ••  ...  *U*r 

•  ••  ••1  ...  XUO 

•  •*  ...  •  •  »  ■  >  1  *> 

•  ••  ••  •  ...    '.SI 

...  ...  ...     Ot )  •' 

199,200,938 
471,  515 

109,  323,  718,  720 

399 

60,  61,  63,  64,  67,  414} 
775,  776 

...  94 

612 

215 

...  478 

...  263 

•••    ...    ...'»»)•> 

289,  939 

...      ••  •      ...  o.*)l 

112,  232, 233, 688, 
707,  708 

...       ••*       ...   i  I'1 

•  ■•       ...      » •  •  -I  *i  O 

.. .     ...     ikk  4  Ua 

...        ...         -mm         "  I 

428,610,  647 
149,  262 

...       *•«        ...  »Vt 

» .  ■  ...  •  »  a   J  '  J  O 


IXDb.X. 


xcm 


Hemipus  . 

Hemixus  . 

Hendecasis      . 
Henicurns 
benricus 
hepatica 
HeptapleuraCQ 
bera 

•  hei'l'acea 
berbaceum 
Hereulia 
Heritiera 
Hermogenes    . 
hernandifolia  . 
Herod  ias 
Herpestes 
Hesperid.se 
heterocarpum  , 
Heterographis  , 
Heterolocha 
heteromallus    . 
Heteromiza 
heterophylla    . 
heterotricba 
Heterusia 
hexagonot.ua     . 
hexandra 
beynema 
heyneanum 
beyneanus 
heynei  ... 
Hibiscus         ... 
Hierastus 
hierantbes 
Hierococcyx     . 
bimalayana 


PAGE 
...  ...      o  I 

80 

267 

../       82,  290 
...         ...  306 

...  •■•  OiJ 

...  409 

...  651 

89,  90,  400,  409 

570,  765 

2139 

...  627,628 

...  897,  763 

...  ...     87 

...  671,  672 

...  ...     oull 


■  •  •••  ...  .  ..      U "i  — ■ 

p •  •••  •••  • » *      — ' '  i 

■  •  •••  •••  •  .  I  ♦")  I  * 

•  «  •  •  ••■  .a.  .     I      I 

•  ..  ■  •••  <••         O-j 

.     408,422,  423,608,  641 

•  •  ■••  •••  •••     '.  I    '  ! 

430,    431 

.    547,  714,724,  735,782 

412,  427,  774 

, 402,  566 

417,  566 

j  i  •> 

•  ...  .. .  ...  X  I  — 

60,  64,  201,  399,  566,  765 
218,    938 

■  ...  •••  ...      o  —  t 

...  85,  275,  27(;,  297 

•  *••  ■••  ...     -woo 

himalayanus  313,  319,  516,    714,  782,  939 


bimalayensis 

Hipistes 

Hippobosca 

Hippocratea     ., 

hippastis 

bipponalis        .. 

Hippoboscidae  . 

hippocastanum 

hippunis 

Hiptage 

birsuta    ... 

hirta 

hirtellum 

birlLjU.ma        , 


214,295,  297 

230 

172,  173 

•  •*  •••  •  •  •       *t        _; 

•  ••  •••  «••    "±0 1 

...  58H 

162,  172 

...  •••  •••  84  b 

400,  766 

400,  404,  412,  415,  768 

408,  419,  772 

•••  ...  ...    64-6 

•  ••  ...       64,     67 


hirtipes. 

hirundinata     ... 

Hirundo 

hispida 

hispidissiraa    ... 

bispidulum 

Histeridae 

bodgsoni 

Hosmodoraceae... 

hohenacKerianum 

Holarrbena 

bolocona 

bolophaaaria     ... 

Holoptelea 

bolorboda 

bolosericea 

Holostemma    ... 

holozona 

Homalernis 

bomulocephalum 

bomocbroalis    ... 

homochrous     ... 

Homonoia 

Homoesoma 

honoraia 

hookeri 

hookeriana 

hooker  ianus     ... 

Hoplocepbalus 

Hoplocereus     ... 

boplomacha     ... 

Hoscites 

Horornis 

horrida 

horsrieldi 

horsfieldii         ... 

borteasis 

hortulaua 

hosei 

hospita 

hottentbtta       ... 

houer 

Hovenia 

Hoya 

Hugonia 

Humata 

humi 

humilis 

Huphina 

Hura 

huttoni 


PAGE 
340, 428,  644 

83,  186,  294 

400,  416,  841 

63,  776 

...       428,  641 

477 

186 

424 

605,  643 

•  •*  •■•  ...      Cart 

...  •••  C  •   •  '        I         ' 

•  am  ...  •••  JO 

423.  854 

63,  77ft 

...  •  •  .  ««|       llO 

•  ••  .a.  • • •      1 1  U  J 

...         ...  ...  020 

233,  470 

...  468 
422,  567 

...  260 

85,  343,  353,  358,  682 

...     60,  67,  338,  639 

563,  641 

•  ••  ...  »• .     4-^1 

210 

...         ...  707 

...    441 

...  ...  ...     Oi>  — 

...  ...  . . .    ■'  '  ■ ' 

398,  763 

•••  •••  ...  5 J 7 

942,  943,  944 
845,  847,  890 

...  ...  •*.*xOD 

24%  93S 

•  ••  •■•  ...     CO  J 

...  ...  ...      ol 

404 

•  ••  •••  ...  fe50 

413,  566,  570 
•••  ...         ...  400 

•  ••  ...  ...  640 

ion 
•••  ...  in     i'Ou 

...  425 

f>85 

513,  520 

706,738,741,941,  942 


XC1V 


INDEX. 


Hyasna 

kyalina  ... 

Hyboloma 

Hydrilla 

hydrinus 

Hydrobryum    ... 

Hydrocampinas 

Hydrocharidaceje 

hydrocosma 

Hydrocotyle     ... 

Hydromedusae 

Hydrophasianus 

Hydropbyllaceae 

Hygroiihila      ... 

Hygrorhiza 

hylaa 

Hymenophylleaa 

hymenopbylloides 

Hymen  ophy  Hum 

Bypacanthis 

Hypatima 

Hypepbyra 

Hypericaceaa   ... 

hypericifolia   ... 

Hypericum 

hyperithrus 

byperythrus     ... 

hypnale 

Hypocbrosis    ... 

bypocrateriformis 

Hypolais 

hypoleuca 

hypoleucus 

Hypolimnas     ..- 

Hypolycsana    ... 

Hypopicus 

Hyposidra 

bypostictalis    ... 

HypotaBm.iia 

Hypothymis 

Hypoxia 

liypsipetes 

Hypsirhina     ... 

Hyptis 

bysoppioidea   ... 
byssopioides    ... 
bystictaliB 
hyBtrix 


PAGE 

•••  •••  . »  .    i  '  M i 

•  ••  •■•  ••  •     ■ 3  .  ' ' 

•  ••  •»•  •  -  •    *j  '  •  ■' 

•  •■  •••  •>•   ooy 

•••  •••  •>•    Zou 

•••  •••  •••   •)')./ 

P.T9 

•  •  •  •  ••  ••  •     'I  «J  • » 

•  ••  #••  ...     o  J.  O 
•••            •••            ••  •    iUo 

•  ••  •••  «••    to'J 
•••             •••              .  ••    Job* 

■••         ...         ...   564 

417,  570 

...         •••         ...  569 
■••  ••  •  •  •  •  oyo 

602 

420,  602,  f>J0 

9QO 

* •  •••  ••  *    -  ■ ' - 

•  •  •  •  •  •  i  •    i  •)  I 

31,  271 

•  •  ...  •■*     '»■'.' 

•  •  ■••  ..  >     *>  -j  i 
■  *                 *••                 «  •»      • '  «*  *" 

.»  ...  . . .    -> •  ■  • 

. .  ...  *i»    lOu 

..  ...         ...   707 

30,  271 

414,  777 

ib  ■•■  •••  684 

30,  271,  857 

•  •  ••  •  ...  Uv 

•  •  •••  -  •  •  1   i    'I 
»  •  •  •  «  .*!  OJO 

»■  •••  •  ■»  *J  » '  .  I 

In  •••  •••  •>    I 

>•  •••  •  .      -i   i    A 

»•  «•  »  •  •  «      Z  'I  a 

8ft 
a 

•  •  ■••  ...    ')oS 

80,288 

.117,  323,  720,  939 

•  •  •••  •• ■   4  1  J 

, 570 

>■*  •■•  »•*       "   I  '  * 

•  »  •  t  •  ...*>/«* 

427,  706 


Iantbia... 
Ibidorhynchus 
icarus    ... 

Ichneumonidaj 

Ichnocarpus     . 

Icbthyopis 

icteroides 

Ictinastus 

ictinus  ... 

Idiophantes 

Ilex        

Ilioaceai 

Ilicinex 

ilithyia 

Illecebracea?     .. 

illeeebroides     .. 

illepidaria 

Ilysanthes 

imniaculatus    .. 

immersa 

immisericors    •  -, 

Impatiens 

Imperata 

inachus 

incana   

incamis... 
incisa  ... 
inoisum... 
incompleta 
indentata 
indie  a 


PAGE 

.. 

.  462 

.. 

464 

593 

.. 

475 

... 

413 

... 

939 

186, 

292 

.-. 

297 

••• 

59  3 

148, 

149 

849, 

858 

•  •  • 

564 

... 

849 

•  •  • 

884 

•  «  • 

564 

... 

407 

•  •• 

84 

416, 

570 

•  •• 

82 

... 

602 

... 

476 

400, 

566 

'*.  ...  ...  .  .  .        t  _    I 

■••         ••■         ...         ...  517 

19,  399,  858 

•  •  •• •  ••►  ...III 

338,   642 

••  •-•  •«»  ...     «)0,' 

427 

34 

85,  86..207,  245,  310,  330,  359, 
397,  400,401,  402,403,  404, 
405,  406,408,409,410,  411 
416,  418,  420,  421— 42.-»,4S2, 
465,505,510,522,566,  567, 
570,571,706,736,  737,  739, 
748—761,  763,  765,  767,  768, 
770,  772.  846,  855,  891 

indicaria  ...         ..  4<j 

indicator  270 

indicum  ...      63,165,399,405,410, 

414,  415,416,  669,  785, 

773,  776,  84  7 

indicus...81,  83,.87,  98,  295,410,41b,  461, 

769,  773,  830,  939,  707 

Indigofera       ...  61,  63,  67,  403,  404, 

566,  768 

indoburmanicus         85 

indostana 653 

indus  ...         ...    6§ 


INDEX. 


xcv 


merme 

inermis 

infectoria 

infotunatum    ... 

iafractalis 

inquinatus 

insignis 

iastructivus 

insulata 

integrifolia 

intermedia 

intermedium 

interiiedius     ... 

interruptum    ... 

intf»rsticalis     ... 

intramarginale 

intramarginalis 

intsia    ... 

Inula 

invalidana 

involucrata 

involucratus     ... 

invectaria 

involuta 

iogpapta 

Iole        ...         ... 

Ionidium 

ioxautha 

ipbigenia 

Iphioua 

Ipoinoea 

Irena     ... 
irraralis 
irregularis 
irritans ...        ... 

Isachne 

isacma  ...         ... 

Ischasmum 
isciocephalus    ... 
Iseilema 
isidora    .. 

ismene 

Isocentris 
isochra  ... 
isochrysa 
isodetta  ... 

Isoetes...  ... 

Isonandra         ... 

isopeda 

isopsslia  ... 


PAGE 

...  ...  ...     tAO 

407,  567,  771 
423,  856 

•  ••  •  ••  •  .  •        'I     1     V* 

261 

947 
86,  246 

•  •  ■  •••  •  •  •       *i    '   O 

619 

42B,  854 

81,404,  427 
407,413,424,500,  771 

356,  765 

426 

258,  271 

...  640 

•  •*  •  ••  •••       li'l_ 

..     406 

•  •  ♦  •••  •  ••      /  '  O 

•  ••  •••  •••01/ 

417,  422 

•  ••  i  •  •  •  •  »     *1   I    I 

•  ••  •••  *••         \*  • ' 

428,  64? 

•••  ■■•  «•!■'' 

•••  •  ••  •••       o'/ 

•  ••  •••  •••      "-*  •    '  ' 

"139 

•  ••  •••  •••      *.  *J  *.' 

425,  567,  568 
•••         •••         •••     o»> 

64,  414,  415,  566,  569, 

776,  777 

•  ••  ••>  •••      ou 

•  ■•  ■••  •    O    t  —    ''        ' 

764 

•  ••  •*•  •••     1  *  JL 

426,  567 

...  144 

427,  567 

•••  •••  •••OD/ 

•  ••  •••  «••   ~*j  i 

809 

■  ■*  •••  •  •  »      1  ■ "  O 

•••         ...         „••  582 

•  ••  *••  i  •  »  I   *T  T 

,         •  ■  >  •••  ••  •    «*>  —  ,' 

•••  •••  •••    oil) 

•  ■•  <  •  ft  . . .      1 '  I  '  i 

412 

...  ...  ...     IDo 

...  ...  ..«   jUi» 


isozona... 

ispida    ... 

ithomna... 

iwarancusa 

Ixias 

Ixodididse 

Ixora     ... 

lyngipieus 

lynx 


Jacaranda 

jacobinus 

iacquemonti    ... 

Jacquemontia 

jacquemonrii  ... 

jaculus 

Jalmenus 

jambolana 

japanicum 

japonica 

japonicnm 

jillll  •••  ••• 

jariauncea 

Jasminum 

Jatropha 

Java 

javanensis        ... 

javanica 


433, 


javamcum 
jentinki 
jeidoni 
jerdoniana 
erdonii 
jolas 
Josephia 
jubatus 
jujuba 
juncea 
janceum 
junceas 
junciformis 
junctilinea 
.)  uKsioea 
Justicia 


Kalanchoe 

Kallima 

kashmiriensis 


PAGE 
.  615 
..  85 
..  301 
..  427 
..  885 
..  944 
..  409 
..     84 

..     84 


•  ■•         •••         ••■  ooy 

...       275,  355 
770 

•••  •  •  •  •••  i ■ * 

567,  763 

•••         ••■  .  *    '  ■'  ( 

••«         ••*         •••  * '  *  ■  -  * 

407,  771,  842 

86,  4]  t,  852 

643 

720,  782 

...  767 

412,  566,  774 

61,67,  422,  567,  854 

= 714 

•  ••  -•»  •••        0"t 

64,87,404,  420,- 422, 

606,  643,  648,  678,  679 

...      396,  640 

246 

...313,330,337,  516 

...    566 

230,  505 

•  ••  •••  •••      ■'»    0 

..    570 

•  ••  •••  *>(     00  I 

402,  767,  849 
...     2,147,403,  413 

415,  56'.) 

60,  61,     67 

426 

41 

•  ••  •■•  ••■  s  J- 

•■•  •■•  •  *•    ■  >  O  %j 

417,418 


406 
517 
293 


XCV1 


INDEX. 


Kedrostis 

kelaarti 

Ketupa 

khasiensis 

kieneri 

kingi 

Kleinhovia 

Klugia 

Knoxia 

Koempferia 

kcenigii 

ko  wistaria 

kok 

kollari 

korros 

kuhlu 

kuroaoni 

kundoo 

kunthiana 

kunthianus 

kurzii 

Kydia 

Kyllingia 


labialis 

Labiatas 

lablab 

lacca 

lacera 

Lacerta 

lachenense 

Lachesh 

lachvyma 

laciniata 

laciniatam 

laciniosa 

lacrymans 

Lactuca 

lactucoides 

lacustralis 

ladacensis 

lseovigata 

laevigata 

laevigatum 

laavis 

Lagarosiphou 

Lagasca 

Laienaria 

lageniferus 


736, 


PAGW 
408 

•  ••■  •••      oo 
.316,  317,  516,  707 

499 

»  ••■  ••*     Otll 

■  ...  •••     ob«7 

416 

409 

401,  786,  774 

•  •••  ••■     -2o 
739,  743,  745,  747 

884 

326,  332,  735 
516 

•  •••        »»«'•>'» 
.289,  343,  344,  942 

426 

417 

602 

...      399,  848 
49f» 


59,  418,  419,  564—571 

•  •■  •••  •••      I  O  <-' 

*•■  «t«      1  ;>  I 

410,  820 

436 

218,  230,  313,  334,  337, 
434,  516,  783,  939 

406 

605,  642 

408,  771 

...         ...         ...  490 

62,411,  774 

•  ••  *••  •••       h  i. 


Lagersfcrasmia... 

Laggera 

Lagoehilus 

Lagomy.-; 

lahtora 

laju8 

lambertiaum    ... 

laineilatus 

lamiifolia 

Lamoria 

Lampides 

lanata 

lancea    ... 

laaceolata 

lauceolntam 

lanceolatus 

lanceum 

languidata 

lanigerum 

Laniidfe 

Lauius... 

Lantana 

lannginosum  ... 

lanzan  

iappacea 

Larentianee 

Laria     ... 

Larvivora 

Lasianthus 

lasiocarpus 

lasiurus 

Laspeyresia 

Lastrea...         ... 

latebrosa 
laticaudatus     .., 
latifolia 

latifolium 

latilineatus 
latijiennie        ... 
Jatisignatus 
latizonata 
latro      ...         ... 

latrnuum 
latns 
Launcea 
Lanracecc 
urifalius 


PAGE 

...  207,  842,  843,  890 

...         ...    410 

471 

706,941,  944 
938 

•  •■  •>•  ••»    o  jo 

...    566 

411 

257 

593,  594 

403,  418,  654 

...    641 

414,  428,  569,  570,  609, 

610,  646,  647,  648 

...      422,  567 

...         ...         ...  -j'.' •> 

•«.  ...  ...  643 

45 

420 

461 

81,289,461,936,  938 

•  ••           •••  «••   4-io 
429,  612 

••#  •*•         ••-  403 

420 

...         ...         ...     "±6 

244,  246 

...197,277,287,  686 
...        ...        ...  iuy 

••«        •••        ...  406 

•  ••        ...   679 

143,  144—146 

340,341,  342,  428, 

607,608,644,  645 

428,  601 

244,  246,  248 

63,  405,  407—412, 

421,  427,  506,  776 

404,  424,  428,  606, 

643,  647 

•  ••  •••  ••»      •  >'  '_ 

•  ••  •  •  ■  •••       lil'' 

•  ••           • » •  •••    o  1 U 
44,  271 

...         .. .         . . .  —  * ' i 

...  ...  ...    luO 

...  658 

62,411,  774 

420,  421 


INDEX. 


XCVH 


Launoea 
laurifolius 
Laurinaceas 
.Lavandula 
Lawia 
lawiana 
lawii 
Lawsonia 

laxiflorum 

laxuin 

layardi 

leseba 

lebbeck 

lebbek 

lebetina 

leda 

Leea 

Leersia 

Legasnandra     ... 

Leguminosse     ... 

leithii 

leledaria 

Lemna 

Lemnacete 

Lentibulariacese 

lentum 

ICO  •••  •  *• 

L'/jnotis 

Lepidagathis    ... 

Leptadenia 

leptalea... 

Leptaulacides  ... 

Lepterodias 

Leptis    ... 

Leptid;B 

leptocarpa 

Leptodenia 

leptodonta 

Leptogramme  ... 

leptophylla 

Leptopascile 

Leptosidia 

leptostachya    ... 

Lepus    

lerma     ... 
leschenaultii    ... 
Lettsomia 
leucania 


PAGE 

64 

402,  767 

815 

60,  6!,  67 

...  569 

...  567 

...414,  417,567,  570 

407,  771 

...  641 

40  + 

427 

246 

62,  66—68,  397,  763 

■  •a      •••       «♦  •  4  UO 

770 

.,,521,708,804,  942 

195,  196 

402 

427 

•  •  •        ■■•        » • •  • ' '  '  > ' 

59,  60,  403—406,  570, 

767,850,887—891 

103,  120,  203 

41 

426,  569 

...  426 

416 

•  ■•  •  •  •  •••Oil 

241 

419 

417 

...  775 

•  ■•  ••■  •  >  •     Di'o 

•  t  *  •••  <••    tiy 


...  169 
162,  169 
...  61 
...  413 
...  654 
...  647 
...  610 
...  461 
...  52 
...  418 
673,  706 
...  654 
409,  426 
...  414 
...  696 


leucantha 

Leucas  

leucastraria     ... 

leucitis 

leucocephala    ... 

leuco^ephalus  ... 

leucochorda 

leucocyma 

leucogaster      ... 

leucogenys 

leucolophus 

leucomelanurus 

leueomus 

j'euconeuralis    ... 

leaconyx 

leucophanta 

leucophlcea 

leucopsis 

leucopyrus 

leucorma 

leucosceptra     ... 

lencospila 

leuco3pilus 

Leucostigia 

Leucostegia 

leucotis 

leucnra... 

levilabris 

leviscutis 

Libythea 

lichenoides 

lichenora 

lignosum 

liguefacfca 

ligustrina 

LiguBtrum 

lilacina 

Liliaceas 

Lilium 

limbata 

lincg^ta 

Limeum 

Limiicolse 

Limncea 

Limnasidae 

limna?tus 

Limnanthemum 

limniace 


PAGE 

■  •  i  ■••  •••        OX 

419,  566 

•  ••  •-•  •••        *'0 

143 

186,  684 

•  ■a  ••  •  •  •-         Oai 

826 

•••  •••  •••     oo 

202,  358 

...191,288,356,  938 
...         ...         •••     79 

939 

•246 

•  ••  •••  •■♦■Ji'J 

271,  583 

•  ••  ••  •  •  ■  ■        —  •'  3 

...  438 
406,  770 

•  ••  •••  ooj    Joo 

•  ••  ...  •••     TT-j^i 

•  ••  •••  •••     *>  It  i 

•  •  •  a  •  •  •  •  •       1   O  I 

49 

•  *  a  *•  i.         J')>i 

...  338 
338,  428,  602, 640 

35«,  686 

686,  706 

■  ■«  ...  •••     0U0 

306 

»•  a  *••  C • a       Oil 

>••  *a.  •••       OD«7 

...  570 

■  •  •••  •  •*        DO 

619 

•  •  a  •  a  *••       4  w  1 

412,  844 

>••  •>*•  •*  •        00 

59,425,  568 

•  .  ct  a  •••      4-iO 

870 

...  766 

63 

tm  •■•  ••  •     "i  I  l*r 

•  •  «|     •  *••  •■**> 

94,     98 

..  ...  ...    lob 

414,  569 

<  ■  •*  a  i  *   a        k    -'O 


XCT'll 


INDEX. 


Limnopbila     ... 

Limnophyton... 

Limonia 

Limonidromus 

Linaceaa 

Linaria 

Lindenbergia  ... 

lindleyana 

Lindsaya 

Lindsayeae 

lineari  folia 

linearis 

lineata 

liaeatum 

lineatus  ... 

linifolia 

Mnifolius 

linnsei 

linneanum 

ijinoclostis 

Linum  ... 

Liolepbis 

Liopicus 

Lioptila 

Liothrix 

Liparis 

Liphyra 

Lipoptena 

Lippia 

lisboce 

lissopoda 

listoni  ... 

litanalis 

literana 

Litbocolletis  .<- 

Litobrocbia 

Litsosa  ... 

Litsea  ... 

littorale... 

littovalis 


PAGE 

415,  569 

426,  569 

401 

400 

61,     67 

423 

603,  641 

603 

410,  42  i 

428,  601,  609,  639,  646 

417,  647 

277,  286,938,939 

403,  419,  768 
415 

402,  646 

418 

626 

400 

9H9 

*  •  •  •••  in       •    •'>' 

u 

...  686 
••»         ...         . , .  ->  1 1 

■  a.  •■•  • *  -     * ' t   ' ' 

•  ..          -i*        «...   ol U 
172,173 

•  ••  ■•■  *»»    xl  O 

•  •  *  ...  •  •  •    OU  4 

« •  i  •  •  •  *  •  .    " ' r  ■  I 

474,  87S 

814 

•  •  •  .*•  •••    Oil 

•--  642 

421 

...  ••.  • . •    •  'O  * 

412,  775 

...     19,64,201,417 


]ongicaudatus... 
longicorau 
longiflora 
longiflorus 


PAGE 

...  288 

...  424 
417,  891 
421,  570 


lividus  ...        813,  711,  712,  713,  714,  939 

Loasacese         59 

lobata 49,399,408,603,641 

Lobelia...        ...        ...        ...         •••  411 

Lochnera         ...        ...        ...        •••  412 

loeflmgiae  398 

Loganiaceas     ...  413 

lokriah 245,  246,  248,  706 

lokrioides        246 

Lomaria  ...        ...        642 


longicalc^rata... 


424 


longifolia         ...  18,  19,  20,  404,  417,  428 

478,  604,  041,  762 

longifolius       769 

loiigilabris       424 

longimanus 233 

longipennis      171 

longipes  422,  642 

longisiliqua      63,    66 

Lonicera  ...      ' 409 

loniceroides      421,  570 

Lophopalpia 270 

Lophophanes 286 

Lophopborus 298,  '.'36 

Lophospizias    ...        ...        ...         ...  432 

lophotes  432 

Lopbotriorcbis 499 

Loranthus        421,  567,  570 

lordi       ... 743,  745 

Loriculus  ...         ...        85 

Loris     470 

lotenia  ...         ...         ...         ...  347 

otus      ...  63,  67,  397,  569,  763,  768 

lowii      •••         ...         ...         ...         ..,.  246 

Loxaspilates 31 

Loxogramme 428,  647 

lucida ...         ...         ...  405 

ludetis  ...         ...        ...         ...  642 

Ludwigia         ...      407,  569 

bdwigii  ...         764 

Luffa 408,  771 

lugubris  81,  85,  275,  681 

Luisia  ...      88,  424,  570,  588,  589 

Luma  ...        ...        ...         ...  675 

lunariifolius  399 

lunata  ...         ...         ...         ...  419 

lunilinea  ...         ...     30 

lunulatum       ...    428,  603,  605,  641,  642 
lupinoides        ...         ...         ...        ...     63 

luridus  ...         ...         •••         ...  417 

lutea  ...     277,410,416,566,569 

luteo-album     ...         ...         ...         ...  773 

luteola  172,  517 

lutusalis  ...         ...  585 

Lyc-amusthes    ...         — •  593 

Lycsenhlae 591 — 595 

lycbnidias       ...  638 

Lycium 64,     67 


INDEX. 


XC1X 


Lvcodon 


Lycoena 

Lycopodiaceoe  ... 

Lycopodium    ... 

Lygodium 

Lyaosoma 

Lygropia 

Lyncomis 

Lyperosia 

lyra        

lyrica 

Ly*-idice 

lysimon... 

Lythraceas 

JVLaoa     ...        ... 

mabelse 

Mahonia 

Mabuia 

Macalla...         ... 

macarostola 
niacclellandi    ... 
macelellandii  ... 
machilus 
Machlolophus  ... 

macii     

macilenta 

mackinnoni 

mcaaahonii 

macrjei 

macrantha 
macranthum    ... 
raacrarthralis  ... 
Macrastola 
macrocarpa 
macrocarpum  ... 
macrocarpus     ... 
maerochlamys... 
macrodera 
raacrolopha 
macrophylla    ... 
macrophyllum... 
macropisthodon 
macroplaca 
macrops 
Macropteryx    ... 
16 


PAGE 

101,  103,  110,  112, 

230,  324,  325,  471, 

521,707,714,  717, 

727,  779,  782 

429 

429 

611,  648 

...315,  330.  505,  707 

271,  581 

432,  495 

170,  171 

•  ••  •  •  •  ••  •    joy 

820 

S90 

•  •  •  ■  •  •  .»••>.'.» 

407,771,842,843,  890 


4-1  9 

• » •  •  »  •  •  •  •    ty  t  1 1 

435,  436 

•  •  •  •  ».  •  «■      I  \)  I 

■  ••  ••  •  •••       dD( 

•  ••  ...  ...    nJt 

...246,313,  333,  516 
, 780 

«•  •  •■•  •••      "'-SI 

■  ••  ••  •  •* .    A ou 

•••  ••  •  •••      ol ' 

61,  67 

339 

230,  945 

570 

413,  421 

•  ••  ••■  »  •  •      O  .  *  1 

269,  271 

>••  ...  •••     O  i  7 

...  644 
...         ...      605,  643 

IB.  ■••  ...'til 

>••         ...  ...  865 

399,  843,  888 
605,  642 

»•  .  ••■  •••     >'o .' 

...  •■•  ••■    Oit) 

321,  516 

i..  ...         ...     85 


macropus 

inacropygia 

rnacrorhynchus 

macrostachya  ... 

macros  tachyum 

macrotis 

macrourus 

macrura 

macrurus 

maculata 

maculatum 

maculatus 

maculicepB 

maculasum 

madablota        ... 

madaraspatana... 

iuaderaspatensis 

madraspatana  ... 

madulsinia 

tuadurensis 

Mteruo 

Mferua 

ma3via!is 

magna 

magnifica 
magnimaculatus 
magnirostris  ... 
Magnoliacese  ... 
matrrettii 
mahrattensis  ... 
major     ...         ... 

majus 

majuscula 
malabarica 
malaHaricum* ... 
mala'oaricus     ... 
mafaccerisis 
malanhra 
ni»  lay  ensis 
malcolmii 
MalJotus 
Malpighiaceae  ... 
malus    ... 
Malva    ... 
Malvaceae  59, 

mangifera        ... 
mangostanus    ... 
manillensis 
manipurensiB  ... 


PAGE 

751,  752 

...  ...  ...     bo 

285,  796 

...      571,  589 
567,  570 

•  ••  . . .  •••    ->'*  o 

...          ...  — '  i  *  * 

...          ..»          ...  ©2 

85,  707 

435,  464,  889 

404,413,  571 

83,  278,  290 

...  707 

...  ...  ...    .w  I 

400,  766 

408,410,772,  773 
04,  422 

-••  ••■  •••       1  " -j 

•••         ...         ...  160 

•  »  .  ...  «•«       7UO 

62 

397,  763 

...  ...  ...     OoD 

. « »  #  .  <•  ...        OO 

430,  431 

712,713—715 

202,  358 

397,  563,  762 
...  •■•         >•■  16o 

•••  •♦•  o4: 

...  64,340,419,  427 

•  ••  ■•«  ...      i   I  i 

641 

81,  408,409,419,  748 

399,  422,  566 

419,749 

706 

297 
...  •••  ...    odo 

422,  567 

400,  570 

•  •*  ...  ...     uOj 

399,  764 

399,564—571,566,  764 
403,  767 


••• 


403,  767 
...  420 
...  936 

214,  496 


Manis 

manisuris 
mantica 
manti'daa 
manyar... 

mappia 

marantise 

ma  rat  ti a 

marattiacc£e 

marcolinus 

Mareca 

margarias 

margaronia 

mar^artifer 

margartifera     ... 

rnarginalis 

marginata 

marginatum 

marginatus 

Marginellidas  ... 

Mariaba 

mariamme 

marifolium 

marmaruaga     ... 

marooa 

marrubiiifolia 

Eoarrubioides 

mars      ... 

marshallorum   .., 

marsilea 

marsileacese 

marsilia 

marsiliaceae 

marsupium 

matinicensis    ... 

martynia 

maruetta 

Maskeliya 

mas?epha 

maura 

maurorum 

maxima 

maximum 

meander 

mearsi 

medasina 

medica  ... 

medicaginea     ... 

medicago 

medioplaga 

mediovittaria 


INDEX. 

PAGE 

... 

...  678 

Medusae 

..a 

...  427 

Megacbile 

... 

...  822 

Megaderma 

... 

...  203 

Megalsema 

... 

...     83 

megalotis 

... 

...  401 

megalurus 

... 

...  568 

megarhymchus 

... 

...  648 

megaBpila 

... 

611,  64S 

megillalis 

... 

...  491 

melagrapharia 

... 

433,  499 

melanacta 

... 

...  153 

melanatma 

... 

...  582 

melania 

... 

...     95 

melanicterus    .. 

... 

...     95 

Melanrida? 

99,  576 

,  867,  868 

Melanitis 

270 

,  432,  888 

melanocephalus 

... 

...  S41 

melanocoma    .., 

596,  599 

melanodonta  ... 

... 

...  472 

melanogaster  .. 

... 

...     48 

melanoleucus  .. 

... 

...  885 

tnelanonotus    .. 

... 

...  414 

melanonyx 

... 

...  156 

melanope 

... 

...  886 

melanopepla   .. 

.... 

...     62 

melanops 

... 

...  419 

melanoptera     .. 

...  593 

melanosacta 

... 

284,  432 

me]anoschista  .. 

...  601 

melanotalis 

... 

...  601 

melanotis 

... 

...  429 

melanus 

...  429 

melanoxylon    .. 

... 

...  405 

melasina 

*  •  • 

...  419 

melastomaceas.. 

...  416 

meleagrina 

...  214 

Melhania 

... 

...  160 

melanoplecta    .. 

•  •  • 

...  576 

Melia 

82,  136, 

290,  938 

meliacese 

63,     67 

melilotuB 

... 

424,  772 

meliosma 

... 

...     64 

melissa 

... 

...  593 

Melissoblaptes.. 

... 

...     80 

mellifera 

... 

41,     42 

Melittophagus.. 

... 

401,  766 

melo 

... 

403,  768 

Melochia 

... 

...  768 

Melophagus     ... 

... 

...     48 

Melophus 

... 

...     47 

Melothria 

PAGE! 

480 

...     650—656 

189 

...      284,  432 
830 

...     82 
31 

•  •.  •••    ooO 

40 

140 

614 

97 
...     293,  464 

195 

81,343,  344 

629 

40 

87,  246 

86,  486 

...  ...   loo 

...  561 
83,  294 

245 

82,  290,  593 
...         ...     81 

148 

289 

•  ••  •■»  olo 
...      246,  297 

939 

412 

...       156,  159 
407 

•••  ••  *       «/0 

61,  399,  765 

...      401,  767 
401,  566,  767 

•  ••  •••  7oo 

402 

...     593,  613 
...      257,  271 

85,  936 

400 

172 

9Q'-* 

•  ••  ••■    w  "'*> 

...      408,  772 


INDEX. 


ci 


Mdursus 
membranacea  ... 
membranifolia 
Meinecylon 
rneninonia 

mena      

Menetes 

Meniscium 

Menispermacese 

mentalis 

mercurialis 

meridians 

Meriones 

Mermis 

Mermithidse 

merops...  85,  343, 

merremia 

merrilli 

Merula 

merulinus 

meryntis 

Mesciniadia     ... 

mesia     ... 

ruesocblcena     ... 

Mestia  ... 

metacentra 

metachlora 

metallica 

metadoxa 

metaphsea 

Metathrinea    ... 

meteoca 

metopidius 

mexicana 

Michelia 

micralis 

micrantha 

raicranthus 

micrargeria 

microbulbon    ... 

microcarpa 

microchilos 

MicrochJoa 

Microciehla 

Microcystica  ... 

Mifrohierax     ... 

microhyla 

microlepia 

microlepis        ,.t 


?A(JK 

er«  •■«  •••       -    •  '  U 

410,  428,  609,  644,  646 

607 

407 

...  707 
944     246 

•  ••  •••  *  .  .      \\   \    i 

...  59,  397,  570,  762 
•••  •••     ooo  -~~  a  (>  i 

•  •  -  ••■  ••  •       '  -  — 

•  ••  •••  •••    •'-.■  — 

706,  941 

•••        •• ■        •<*  •  i > y  i 

348,  351,  539,  685,  936 

415,  776 

•  ••  •••  •• •    O  <   I 

...  82,  187,291,  684 
...  85,279,  681,  682 

261 

...  ...  • . -    -j  i  * 

...   606 
...  ...  ...   oJO 

...         ..  ...156 

47,  271 

...  648 
...         ...  . . .  . v . '  i 

49,  271 

625,  626 

459,  460 

87,  939 

397,  415 

397,  762 

250 

•  •*  > • •  • • •      I  i  n 

64;  399,  765 

...  416 

...         ...  •.•'.';'' 

401,  422 

570 

290,  462,  939 
471 

•  *•  *•  *  . .  .       i  >>  t) 

•  •>  •*•  ....US 

428,  602,  603.  640,  641 

•  -'.  •..  ...    iv& 


Microloxia 

Micromys 

Micronecta 

Microperdix    ... 

microphylla     ... 

microplayllum 

tnicrophylius 

microptera 

micropternus  ... 

micropterus     ... 

ruicrosaicops    ... 

microstephanniu 

microstylis 

Miliusa... 

ruillardi 

Millingtonia     ... 

Milpighiaeese  ... 

iniltograpiha 

Milvns 

mimosa 

mimosEefolia     ... 

Mimosea? 

mimosoides 

Mimusops 

rqinax... 

minima...         ...6 

minimum 

minor 

minos    ... 

minus   ... 

minuta  ... 

minutalis 

minntus 

miocrota 

Mirafra... 

mistbarma 

mitis      

mitragyna 

Mixophita 

mixornis 

mniochlora 

modeslus 

Moerua 

Mcesa 
oolle 

mollis     

molissema 
molluginifolia  ... 
Mollugo 
Molpastes 


1,67, 

341, 


PAGE 

...     280—283 

477 

214,496,  665 
412,  422,775 
...      611,  648 

776 

83 

85,  275-278 

87 

...  567 

570 

397 

...  792—795 
...  847,  890 
766 

...  ...    i  ■' ■ ' 

...  . . .    ^.'  < 

...      406,  770 

889 

406 

...  405,  406 
201,  412,  774 

405,415,  570,  769 

•••  ••  ■    oy  o 

567,  569,  644,  647 

187 

80 

429 

267 

18,166,280,  478 
30,  271 

•  •■  •••        CO 

turn  ••■       •'■'"' 

417 

*»»  •••     Si.  J. 

572 

•  ••  •••    loo 

246 

60,  66 

428,608,  646 
409, 410,   419 

•  ••  •••     4  J.  ** 

*••  Ml  41       / 

64,  408,  772 
80,  288,  35 


Cll 


INDEX. 


Molpastes 

moluccanus      ... 

roolurus... 

rnolybdantha    ... 

momordica 

moniera 

monilifer 

moniliger 

Monochoria 

Monocotyledons 

Monogramme  ... 

monogyna 

nionogynum     ... 

raonoica 

monoicum 

monophylla     ... 

monostachyum 

monsnnia 

montana 


montanus 
montieola 


334, 


montifringilla  ... 

Moricandia 

Morinda 

Moriaga 

naoringacese     ... 

Mormolyce 

morungensis 

moras 

tnosaica 

moschata 

moschius 

Moschus 

Motacilla 

motley) 

motopoma 

mucosus 

mucronata        ••« 

mucrosquamatus 

mucuna 

mukal 

multicaudatum 

multicinctus    ... 

multifasciatus 

mnltiflora        ... 

mulujuga 

mnltimacnlatus 

multipunctata 


PAGE 
680,  936,  938 

406 

5,  103,  104 

•  •  •  •  •  ■  •••404 

408,  771 

.  •  •  M  *  'I     1    •  ' 

404 

SO,  494 

•  •  •  ...  ••  •       3  U  ■  > 

60 

647 

408,  772 

400 

408 

421,  570 

397,  401.  763 

•  ••          ••  •  «•#  ooy 
420,  766 

61,  402,  406,  412, 417, 
418,  419,  424,  566,  767 

417,  935 

85,  286,313,321,  322, 

427,  434,  516,  707,  939 

186, 463,  938 

•  ••  ••■  •••    40o 

409,  841 

...       63,67,68,  767 

59,  767 

868-869 

...  ...  ...    /4o 

...         ...         ...   855 

...  ...  ...ioo 

11" 

...  .  I  .  ...      i   '   J 

...         ...         ...  706 

...         ...         ...  706 

8      186,  294 

•  ••  •••  ••  •     400 

103, 113,  230,  232,  516, 

708,  942 

62,67,404,427,  771 

...         ...         • . .  "  i  f* 

...  ...  ...    iU3 

...  767 

...  607 

711-715 

•  ••  •••  ••  ■        *s  T    • 

•  ••  •••  « •  *     4  ' ' i 

•  ••  •••  mi    oco 
•••              •••  •■•  O 

285,461 


Mundulea 

mungo 

Mungos 

Munia 

Munronia 

muntjac 

muraria 

mnrex 

muridse 

Muroena 

Murraya 

Mas      ...        280, 

Musa 

musasfolia 

Musacefe 

Muscicapa 

Muscicapeda?  ... 

Muscidaa 

Muscitrea 

muscius 

Mustela  ... 

mustella 

muticum 

muticus 

mycrophylla   ... 

myctsrizans    ... 

Myelois 

myiophoneus  ... 

Myrioblephara 

myriophyllum... 

Myristicivora  ... 

myrrha 

Myrsinacce 

Myrtaceoe        ... 

mysippus 

myborense 

mysorensit 

mystaceus 
mystacinus      ... 
mystax 

mysteris  ... 

mytragyna 
myxa     ...        ... 

Myzomyia 


Nacaduba 

Nacoleia 

nagchana 


PAGE 

...  404 

671,  672,  769 
409,  706,  938 

...  ...  ...         Od 

...  401 

187,  490 

192 

;.  416 

•  ••  •••  ••  •    4  '>  i 

•••  •••  •••    •>  I  I ► 

401,766 

357,  465,  466,  522,  736, 
739,  751,  938,  941,  942 

567,  568 

...  645 

568 

186,  358 

462 

162,  170 

•  ••  •••  •■  •      -i  ■  i  ~i 

•  • .  ...  ...  7  5  5 

•  ••  ■••  •••     OOj 

•  ••  ••*  .  •  .      j   I  o 

;..  7G5 

•  •■  •••  .  •  .     T  O  tl 

•  ••  •••  *  •  <      *1    1  '* 

218,  783,  939 

•  ••  •••  ..._»'  T 

80,  287,  938 

•  •  •  ••  •  •■•       04 

407, 569,  771 

202,  359 

•■-          *••  ••  •   8o4 
411,  774 

407,  771,  842 

»••  mm*  *•*      i  JO 

399,  400 

403,406,413,417,  423, 

428,570,641,  767 

**.  •■•  •••       .'*>.! 

■ ■•  •■ •  ■ ■ •      —  O ' J 

...  400 

•  •  •  ••  •    i-04 

•  a.  •■»       "UJ 

...     414,  775 
474 


•••  •••  bob 

271, 580,  581 
417 


•  ••  *•  • 


INDEX. 


cm 


Naia 

Naiadacesa 

Naias 

namadicus 

nana 

Nannosciurns 


Nanothamnus... 

Naravelia 

nardus   ... 

Nasturtium 

naulycbna 

Neasarta 

neesii     

neglecta  ,., 

neglectus 

negundo 

neilgherrense  ... 

neilgherrensis  ... 

Nelumbium 

Nematomorpha 

nemoralis 

Nemorhoedus    ... 

nemoncola 

nemorivaga 

neonoma 

Neophroa 

Neoscelis 

Neotoma 

nepalense 

nepalenais 


103,126,209,313,830-334, 
515,  939,  9-10 

59, 426,  568 

*••  ••  •         •••  •••  ooy 

...  ••■  •••  •••      'M    " 

...      403,  567 

•  ••  ...  •••  •••    *?*»u 

...  •••  *••     +jtO 

•••  560 

•••  •■•  •••  0«/0 

427 

**.  ■  •••  •••   on*/ 

•  ••  •••  -*.        *00 

262,  263 

...         ...  ..  640 

80, 403,  939 
461,  938 

••■  •••  ■••    4Id 

...412,422,425,  640 
424 


Nepeta 

nepetoefolia 
Nephemnia 
Nephopteryx   ... 
Nephrudium    ... 
Nephrolepis     ... 
Neptunia 
neriifolia 
neritidie 
neritina...        ... 

nerium  ... 
nesocia  ... 
Nesokia  ... 
Netta 
Nettium... 
Nettopus 
Neuracaathus  ... 
Nevrina 


, 397,  569 

698 

•  •  «  .  •  •••  ••  •     O O  I 

...   491 

■  •  •••  •••  •••        O  J 

748,  752 

•  •  •••  *••  ■ '  -J ,      ->  i    I 

297,  687 

47,  271 

•  •  •  •  •  ••■  ■  *  -      i '  "l   I 

424 
.83,84,  186,  193,199,  294, 
297,  397,  463,  858,  936 

•  *  *»•  •■•  •••  OO     I 

■•  •••  ■•■  ■ - .    4  I  • ' 

196 

..         ...         ...         ...  263 

340,  428,608,  645 

608,  609v  646 

406,  569 

•  •  •••  ...  •• •  4 1 2* 

>■•  •••  ••*  •••     JO 

>•  •  ■••  •  • .  •••        « '  "► 

...     413,  774 

*)4i!     Pl'^2 

...  465,  706,736—742,  941 

210,  433 

...  202,  210,  299,  359,  433 

210,  433 

...         •••         ...  567 

...  ...  ...     • ' '  o 


newarense 

nicandra 

nicevillii 

nicoalis... 

nicobarica 

nicobaricus 

nicotianaefolia... 

nidus     

niger      

nigra      

nigralbata 

nigrescens 

nigrisceps 

nigricollis 

nigricnstalis     ... 

nigripes 

nigriscripta     ... 

nigritula 

nigrobirnaculata 

nigromarginatus 

nigrum  ... 

nil  

nilasdrica 
nilgherrense    ... 
nilghiricus 
nilgiriensis 

Niltava 

ninimonii 
Ninox    ... 

niobe     

Niphobolus     ... 

niruvi 

nisus 

nitida 

nitidalis 

nitidula 

nitidum 

nivea     ... 

nivulja 

nobilis  ... 

nobilitaris 

noctiflora 

Noctuidoe 

nodiflora 

nodosa  

nola       ...         „.. 

Nomia  ... 

Nonia 

nor  mule 

norvegicus 

notabilis 


PAGE 

...  •••  ••  *       .    i  »  '  > 

,..  •  ••  •••TrLO 

...         .,.         ...  652 

a  •••  •  •  •       •>  |    O 

201,202,  359 

•  ••  •  ■•  ••■     -jl'l> 

411 

605,  642 

...712,713,  715,  938 
170,  860 

.>■  •*•  •■•       40 

430,  647 

...     80 
...82,  673—674.  936 

271,  581 

338,339,  342 
■•  *  •••  •••   o  i  o 

>■■  •••  <!••     OIO 

300 

325,  516 

•  ••  •  •-  •••4X0 

•  •  •  •*■  -  ••    Hit 
»■  •  •••  •••    o  ,r  i 

•  •  •  •••  •  ••    O / U 

...   418 

•  ••  ♦•  •  •••   4UO 

8Q 

•«*         ...         ...  567 

•  •  •  •••  •••       OD 

246 

609,  646 

•  •  •  •  *  *  »••     i  Jw 

■  ••  ...  *  »  ■     *j  . '  ' 

410,  858 

271,  576 

193,  817 

...         ...  ...  048 

...  671 
853 

•  ••  -..  ••  •   co7 

39 

417 

476 

418,  420 

...  ...  ...      OOi/ 

...  885 

•  ••         •••         ...  658 
259 

428,  642 

467 

...  245 


C1V 


notatus  ... 
nothosoerua 
notonia 
notoniana 
notonii  ... 
nubica  ... 
nubila    ... 
nacifrag* 
nuda 
nudiitum 
nudicaule 
nudicaulis 
nudiflora 
ntuliflorum 
nudipes... 
num  mularia 
nus 

nux-vomica 
Nyctagimicese 
Nycteribidas 
nyctichroalis    , 
Nycticorax 
nyctiornis 
Nymphasa 
Nymph  teacea 
Nymphula 
yroca ... 

oafcesi     ... 

Oberonia  . 

obliqua... 

obliquaria 

obliquum 

oblonga... 

oblongum 

obovata... 

obscura... 

obscurior 

obscurns 

obsoleta... 

obstinata 
obtusa   ... 

obtusatus 

obtusifolia 

obtusii'olium 

obtusissima 

occidens 

occidentals 

occipitalis 

occultum  , 


63,  67 


INDEX. 

PAGE 

■                 ••  • 

...  246 

ocellatus 

■ 

...  420 

Ochna  ... 

•             -•* 

...  410 

Ochnaceas 

.            ••• 

409,  416 

Ochotoria 

•                 *  »  - 

403,  768 

ochracea 

•                  •"  • 

61,     67 

ochreata 

•                 ■•• 

28,  271 

ochreipicta 

•                  ••• 

285,  461 

ochroaephela 

89,    90 

ochropa... 

. 

...     64 

ochropus 

• 

...  611 

ochthodes 

64,  411 

Ocimum 

•                  •*• 

422,  425 

octolineatus 

•              ••• 

...  425 

octonotata 

•          >•• 

218,  295 

octopunctata 

b                  ••  • 

424,  769 

octosulcata 

*                  ••  • 

...     97 

oculata  ... 

•  •• 

...  413 

oculifera 

•                 *•  • 

59,  419 

ocymoides 

•                 ••• 

...  172 

ocypoda 

•                 ■•• 

262,  263 

Odites 

•              ... 

343,  355 

odontoloma 

. 

...     85 

Odoutopilium 

397 

,  569,  763 

odorata 

•         ••• 

397,    763 

odoratissima   . 

•         ••  • 

....  572 

odoratum 

■         ••• 

210,  433 

odoratus 
odor  am 

.  79,  470, 

555—561 

Odynerus 

■                  *♦* 

423,  570 

Oecacta 

... 

64,  425 

CEcophoridae    . 

•                 ••• 

...     32 

cedci 

•  •• 

...  341 

CEgiceras 

402, 

410,  843 

oeaanthe 

■                 ••  • 

...  842 

oenoplia 

,68,412, 

413,  570 

ffiiiopopelia     . 

»                 ••  • 

...  414 

(Ethiopsar 

•                 ••* 

202 

officinale 

169,  317 

oagalis 

521,  522, 

523,  524, 

Ogyris 

684, 685 

Oianthus 

»                 ••■ 

...  624 

Olacacese 

•■• 

405,770 

Olas 

.         421 ; 

567,  570 

olbiquatum 

*                 ••• 

...  402 

Oldenlandia 

•                 ••  * 

426,  569 

Oidealandja     . 

•                 •*• 

...  644 

Olea 

..   100 

Oleacese 

•  •• 

405,  769 

Oleandra 

79,84, 

289,  294 

oleoides 

••• 

...  340 

oleracea            « 

412, 


PAGE 

436 

401 

401 

469 

84 

89 

■  •  ••«  ••  •         - 1  _r 

144 

•  •  ••*  »•  •  CI 

644 

64,  418 

714,  782 

863,  864 

•  •  »•■  •••    u*iO 

•  *•  •  •  •    *>  O  O 

•  ■  •••  »  .  .      M   I  . ) 

•  •  i  •  ••«•.'  i  "*  • * 

409 

...  631—634 
...      841,  608 

»  **•  ■■•  886 
399,  764,  765,  849 

406 

426,567,569,  571 

427 

...  413,  774 
133,  131,  306 

, 164 

...      150,  806 

...  774 
...     186,  462 

86,  343,  354 

•  •*•  • «  >      'i  t>  *J 

I  *■•  y  4  a        *  ..M  t  (  " 

i  •»•  «*•    O /  I 

•  •a  •  •  •      0  •'  t  > 

■  fli  ■•  a       •Hill 

401 

646 

67,  409 

.  ...  ...       \t  tj 

...     412,  843 

570,774,843,  846 

...  645 

774 

398,  406,  569,  764 


INDEX. 


cv 


oleraceus 

Olforsia  ..< 

Oligodon  ... 

Oligostigma     ... 

oligostigmalis .,. 

olitorius 

olivalis 

Omiodes 

Onagraceas 

ODCoba  ... 

onimosella 

OnychothemiB... 

Operculina 

operosa  ... 

ophiceralis 

Ophioglossaceas 

Opbioglossum... 

ophiomachus    ... 

Ophiopogon     ... 

Ophiorrhiza     ... 

OphisauruS' 

ophuira... 

Opilia 

Opisthoglypha 
opistholeuca    ... 
Oplismenus 
opobalsamum  ... 
oppositifolia    ... 

Opnntia 

Or  Hi  1  ••  •  •• 

orbiculata 

orbifera 

Orcbidacea3 

orchiodes 

ordinatella 

Oreicola 

Oreocincla 

orientale 

orieutalis 

origoalis 

Oriolidse 

Oriolus... 

orion 

orixeusia 

ornata  ... 

Ornithomgia 
Ornithoptera 
Ornix    ... 


PAGE 
411 

•  ••  •••  •••       '    ■  -> 

327,  328,  517,  931) 
271,  573,  574 

...  ...  ...      U  *  -J 

64,  400,  766 

578,  579 

41)7 

•••  » • »  • • •  C  ( 

890 

439 

»  •••  •••  ■•■        >    '    ' 

•  •■•  •••  •••       lit) 

•  •  •  •  ••*  «■  »     UlO 

585! 

•  ••«  •••  •••    -)i'-j 

429,611.  648 
...429,611,612,  648 

424 

503,  504,  516 

...  626 

401 

...         ...         ...  802 

.         ...         ...         ...  j  ■  " 

•  •••  ••■  Ml  iJl 

63,  67 

...402,  408,  416,  419, 

424,  848 

408,  772 

420,  641 

>  •  «••  •••  • • .     O  1  O 

423,  424,  564—571 

•  ■•■  «••  •■•         i   -J   X 
>.                    •••                   •••  '■•      '  ■  1     ' 

,.      82,  275,270,290,  686 

l  a  •  •  •  •••  O  «J  }      *£  «7  2 

.     421,  570,  605,  642,  867 

84,  86.  135,  410,  423,  433, 

694,  70S,  766,  773,  825 

it  •  ••  •  ••  *••     O  '  ■■' 

I  ■  *••  •••  «•*■''  I   I 

81,  289,  343,  344,  461 
ROS 

•  .  *  •  •■  ■  ••*■■■''* 
■                  •••                   ••*  •••     t"0 

108,  227,231,  233, 
235,  609 

•  •  ••  ■••  .  .  •       1    t  -j 

•  •  ••■  ••  •  .-.         lO  4 

•  -  ■■•  -•.  .   .   .  "     1    .  ! 


Orobanchacese 

Orobanche 

orobanchioides 

Oropetium 

orseis 

Orthaga 

ortholocha 

Orthoptera 

Orthosiphoa     .. 

Ortbosiphon    .. 

Orygia 

Ortholfessia     .< 

orthometra 

Ortbotomus 

Osbeckia 

osmastoni 

Osmotreron 

Osruunda 

Osruuudacefe  .. 

Osyris 

otaria 

Otocorupsa 

Ottelia 

Ovalifolia 

ovalifolium 

ovata 

ovatula 

ovenalis 

ovinus 

Ovis 

owstoui... 

Oxalis 

Oxybelus 

oxycarpa 

oxycepbalus     . 

oxycbirota 
oxydelta 

oxygrapha 

Oxj'stelma 

Paehygone 

Pachystoma 

Pachysatieia    . 

padus 

pagodarum 

Paguridas 

Pagyda 

Palasornis 

Palinurus 

pallida 

pallidalis 


fagk 
...         ...         t..  416 

416,  570 

•  ••  •••  •  •*»>/  \) 

•  ••  •••  •«  -  _i  i 

••■  ••  •  •••  ooo 

9fi7 

817 

...  707 

•  ••  •••  ■•■  O^ 
to                  •••                  „.  .       1    1 O 

<J4,  408,  772 
1  7fc> 

•  ••  •••  •••    004 

81,  279 

•  ••  •*•  . .  .    *H)  i 

••«  ••  ■  *o  •>    Oi'Z 

•••  ••■  ■••      oo 

611,  648 

611,  648 

421 
...  ...         ...645 

...  80,  680,  935,  936 
423,  569 

397,412,763 
407,  414 

397,  413,  419 

•  ••  ••»  •  •  •     Orr  «f 

529 

•  ••  ••■  • . ,    i  i  _j 

...  69,  217,  490,  500 

246,  248 

400,  766 

•  ••  •»•  •••     Ova 

...  860 

230,  701 

267,  268 

831. 

...      624,  625 

...         ...      413,  775 

...         ...        . . .  o y i 

...  424 
...  ...  ••••^oo 

...  ...  ...      '     <-'  _l 

.. .  ...  ...    4Ijj 

472 

577 

85,  202,  297,  358,  495 

360—389 

402,  567 

"fiQ 

...  ...  •••    — '  t .' 


CV1 


INDEX. 


pallid  i  no  argo    ... 

pall  id  i  pes 

pallidum 

pallidus 

pallipes 

palliventer 

Palmaceae 

palmarum 

palmata 

palnietisis 

Palosorius 

palpalis 

palpel>rosa 

Paltostoma 

palustre 

palustris 

Pancratium 

pauda 

Pandanaceaa    ... 

Pandanus 

pandiva  ... 

pandurajformis 

Pandemia 

paniculata 

paniculatum  ... 

Panicum 

pannosus 

pantherina 

Panulirus 

Panurgidas 

Panurgus 

papatasii 

Papaveraceae    ... 

Papilio 

papilionacea  ■  ... 

Papilionaceas   ... 

papilionaris-    ... 

papillosa 

Pappophorum  ... 

papposa 

papyraeeum 

papyrifera 

Paracaryum     ... 

Paractenia 

paradi*eus        ... 

paradisi 

paradoxa 

Paradoxurus    ... 

Paradoxus 

parallelus 


•  •• 


•  •• 


■•• 


•  •• 


PAGK. 
...     42 

...  892 

...  640 
62,  939 
...  218 
...  467 
...  425 
...  246 

408,  415 
...  29 
...  495 
...  171 

287,358 
164 


610,  647 

81,  214,  569, 689,  708 
...  64,  424,  567,  568 


81 


... 


UUi7,    UU.', 

424,  567,  568 

341 

...  425 

201,  425 

•••  ojo 

•••  t>jy 

167,  168 


t  •  •  •■•  J.  \>    •     j  J.    \S\J 

...  401,  405,  407,  4C9, 

415,422 

414,  425,  776 

...     64,  68,  426,  566 

...  646 

...         ...         ...  olo 

3G0— 389 

130 

...  ...  ...      JL  **  V 

...  ...  ..  •      I  •*  ' ' 

...  166 
...         ...      397,  563 

340,  510,  884 
425 

403,  404,  405 
430 

427 
...     67 

•  ••  •••     t)4U 

704 

...  566 

...     270,  271 

•  •  •  •••       OX 

.290,  343,  345,  ! 

1     fifi     <>K7      | 

...  938 


.  61,  66,  763 


942 


60,  61,  66,  267,  647 

•  ••  •  ••  #»•      ,";>(♦ 

»••  ••  •  *••    •  UD 

...316,  516,714,  782 


parasitica 

parasiticum 

parastrepta 

parazeucta 

pardus    ... 

pareina 

Parhestina 

Parkinsonia 

Parnara 

Parnapsia 

paroiriora 

Parus     ... 

parviflcra 


parviflorum 

parviflorus 

parvifolia 

parvifolium 

parvula  ... 

parvum  ... 

pashia   ... 

Paspalum 

Passer*  ... 

passerinus 

Passiflora 

Passifloraceas 

pastas    ... 

patens    ... 

patersoni 

Patissa  ... 

patricia 

patruclis 

patula    ... 

pauciflora 

pauciflorum 

paucifolia 

pauperalis 

pauperculus 

Pavetta  ... 

Pavo 

Pavonia... 

pectinata 

pectinatus 

pectoralis 

Pedaliaceaa 

Pedalium 

pedata    ... 

pedicellata 

pedicellatuzn 

Pedicularis 


PAGE 
...         ...         ...     423,  838 

...        ...         ...        ...  646 

*•■.        ...        ...        ...   i»  i 

...  ...  ...  ...    OU. 

...  ...  ...  O,        .'■>'! 

...  ...  ...  ...    '••'( 

...  ...  ...  ...    • ')  t 

405,  769 

•  ••  •••  •••  •••     OoO 

•  •  *  •  •  •  •••  !•«        tvu 

•  ••  •••  •»•  ■•■  Tin 

79,  286 

63,399,404,407,409  410, 
416,  421,  424,  569,  570, 
571,  763,  764,  768,  842 

■  ••  •  ••  •••  •••     Hi' 

•  ••  •  •  •  •••  » •  *     x  J.  *" 

409,  841 

•  ••  •••  •  *•  •••       'III.* 

63,  67,  430 

424,  567 

•  ••  •  •♦  •••  •••     nji) 

*••  •••  •••  •  •  •     *r  —  '  t 

83,  292,  680,  935 

275,  279 

••■  •••  ■■■  •••    luo 

408,  564 

428,  642 

■  *•  •»•  •  ••  •••     '  >  *i  _» 

•  ••  •••  •••  m OO,    -j  i   I 

•  ••  ••*  ••■  0  i/O,    '   *j ■  * 

■  ••  •••  •••  •••       OX 

62,  417 

404,  411,  414 

...         ...         ...      566,  776 

»••         •••         ...63,  67,  768 

••■         •••  • » t>         •  •  •  -j  •  *  * 

•  ••  •••  ■••  ••■    Out 

•  ••  •  •  *  •••  •  •  »         4  '   '  i  " 

•  ••  •••  •••  •  •  •      '  •  •  ' '  * 

399,  566,  765 

!••  •••  •  »  •  ••.''<    I 

ii.  •••  •••  •••    oo»' 

79,186,936 

41K 

•  ••  •  •  •  ■••  hi        HI 
»••                     •••                      •••                      •  ••      HO 

402,  640 

•  •  •••  *••  •••     "c  J' 

••  •••  ■  ■•  •••      ou 

>••  •  ••  •••  ••.410 


INDEX. 


cvu 


pedunculari8    .. 

pedunculata     .. 

pedunculatuin 

Peganum 

Pelargopsis 

Pelecanus 

Pelecypoda 

Pelhea    ... 

Pellorneum 

pellncida 

peloea 

peltata  ... 

Peltopborum    . 

pelvicus... 

pendula... 

pendulum 

penelopo 

Peneus  ... 

penicillata 

pennanti 

prnnatum 

pennatus 

pennigerum 

Pennisetum 

pentandra 

pentaphylla     ., 

pentaporuicum 

Penfcatropis 

pentaoe 

Penthoceryx    . 
Peperomia 
pepo 

Peranema 
perangusta 
perchal 

percnopterus    . 
Perdicula         . 
peregrinator    . 
peregrinum 
peregrin  us 
perfoliata 
perfoiiatus 
perfumosa 
Pericrocotus    . 
pericrossa 
Periploca 
Peristrophe 
Pernis  ... 
pernyi    ... 
Peronia... 
perotetiana 
17 


PAK(i 

...  ...  ••*     t ' '  ' 

...  416 

413 

.-.         ...         ...   j 6(> 

•••  •••  ■•■       oJ 

433 

i2S,  641 

...     80 

128,  604 

...  45G 

407 

890 

...  ...  ...        ol 

...  ...  ...     62 

648 

...    433,  iyy 

...       ...        - ,  i  i  - 

...  671 
246 

■••  •••  •••       DJ 

208 

608, 645 

64,  427 

...  64,  407,  423,  772 
397,  408,  415,  763,  776 

...  ...  .  .  .     8'i  .  > 

...         ...  41 3,  775 

28],  282 

•  ••          * .  •  oO.  J7o 
420,  570 

•••  •■•  •••       i    J   — 

602 

48 

...  751 

297 

...  ...  ...  665 

298 

•  ••  •••  •••     O*)/ 

81,  938 

61 

567,  569 

•  ••  •••  ...  •  1  •  ' 

81,  289,  939 

•  ••  ...  •••     1  uO 

775 

...  418 

432,  938 

244,  245,246,  249 

■■■  *  •  •  «••       40 

•  I  •  •••  •••  '■■' 


Perotis... 

perottetii 

perpusilla 

perroteti 

persica  ...  63, 

persicariasfolia 

persicu? 

pcrtusus 
peruviana 
pestigridis 
Petrophila 
Peucedanum    ... 

phEealis 

pliasnicearia     ... 

pbasoceps 

pbseopbleps 

phteus 

Phajus 

phannisalis 

phaola 

pharmaceoides 
pbarnaceoides  ... 
Phaseolus 

Phasis 

phaulodes 

pbayrei 

Pbegopteris 

Pheropsophus  ... 

Pbibalapterys... 

pbilippensis     ... 

philippinensis... 

philippinus 

pbilodoxa 

philomela 

Phlebotomus  ... 

phlcgnoaria 

pblomoides 

Phlyctasnodss  ... 

phceuicearia     ... 

phoenicoglania... 

phoenicopterus 

phoenicotis 

phoeaicura 

pbcenicurus 

Phoenix...         ... 

pbceus 

Pholas 

pborbas 

phorcis  ... 
pbragmatidalis 


PAGli 

427 

...413,  416,  421,  570 

...  408 

•  •  •  ■•  •  ••«      *9DiT 

412,774.801,  S44,  850 

•  ••  •••  •«•  oJ? 

352,  685 

427 

41" 

114,  776 

82,  291 

•  ••  •••  •••COD 

260 

50 

84 

257 

94) 

...  570 
583 

•  ••  ...  ...   656 

772 

408 

405.  769 

593 

...         ...  459 

80,86,  246 

•••  341,609,  645,  646 

867,  868 

46,  271 

•  •■  ••  *         «..  48 j 

216,  422 

85,  343,  351,  685,  936 
...  ...         ...   452 

*••  •-•         ...  884 

166,  167 

429 

•••         •••         ...   418 

9.7*     f;  Q  3 

...  271 
£0 

•  ••         ...        86,  633 

83 

•••         •••         ••,  186 

87,  359 

425,  699,  708 

522,  707 

707 

•••  ...  593 
444 

•  ••         ...         ...  58i> 


cvm 


INDEX. 


Phrixosceles 

Phrygauodes 

Phrynum 

Phycita... 

Phyoitinae. 

Phyllantbus 

phyllitidis 

Pbyllum 

phyllo  ies 


PAGK 

814 

271,  578,  579 

...  5GS 

204.  265,  271 

...  •  •■•     &Ov 

64,  422,  567,  854 

605 

...  80S 
869 


Phylloscopus   81,  192,  288,  461,  707,  988 


phytuatodes 

Physalis 

physaloides 

pica 

picata    ... 

picrogramma 

pictisentis 

pictum  ... 

pictus    ... 

pigr>  salia 

Pilea 

Pileata  .  . 

Piletocera 

Pili  irons 

pilosa     ... 

pilosello  dcs 

pilnlifera 

Pimpnella 

pingasa-.. 

pinguis... 

pinifolia 

pinnata  ... 

pimiatifida 

Pintia    ••• 

Pinus     ... 

Pionea    ... 

Pip«r 

Pipt-racese 

Pipistretais 

piscator 


Pisonia 

Pistia 

Piibecolobii.ni 

Pitta 

Pittosporarex 

Pittopoium    .. 

planalis 

Plauurbis 

PJauiitgenacex> 


647 

...  ...  ...  ■••       41-> 

415 

936 

186,  462,  942 

574 

...        ...        ...        ...  <»o_, 

846 

189,  235,274,  707 
583 

..  •••  •••  . . .   4  -  •  i 

SO,  85    495 

...  ...  •••  5/5 

...18,  21,  478 
40C,  410,415,425,774,  776 
647 

...  *•*  «•••  •*•  *»     -    *J 

408 

, , ,  •  • «  •••  •  •  •     X  JO 

...  omm  ■••  •••  */0 

409 

401,  429 

410,  644,  774 

430 

18,19,20,  478 

271,584 

., 420 

420 

214 

...    101,  103,  107,  115,  317, 

504,  515,  516 

*•  •  •••  ■**  •••     xl«' 

426,  569 

n  4d6 

■  ••  •••  *  •>   •  •••  U't 

398 
S98 
257 

98 
419 


plantaginea 

plantagineum 

Plantago 

Platacanthorays 

PbVycaulon     ... 

Platypeplus    ... 

platyphylla     ... 

Platvpodse 

Platytes 

Plebeia 

plebejum 

Plec(!speraiu  rn 

Plecotus 

Plectranthus    ... 

I'lectronia 

Pleocnema 

Pleopeltis 

Plesc'uantia 

Plesia 

Plesiopanurgus 

Pleurostypa 

Pleurotomida3 

plicata 

plocamis 

Ploueus 

Plotus 

Pluchea 

Plumbaginacc£e 

Plumbago 

plumbcolor 

Plumbea 

Plum-  ria 

plamosa 

plunraainniiB  ... 

PlutellidiB 

Pnoepyga 

poeoilornyncha... 

pogouostignia  ... 

Pogotemon 

Poinciaua 

Poinciana 

polei 

Polgoraphus 

poli         

poliocephaius  ... 

Poiiodontopliis 

Puliobierax 

Poiionetta 

poliostrota 


PARE 

424 

428,  647 

419 

679 

570 

137 

424,  640 

19 

258,  271 

...         ...         ...  886 

420 

•  ••  ...  •  •  •        T  -J  U 

423,  855 

468 

418 

...  409 

607,  641 

428,609,610,  646,  647 

462 

134 

130,  ISl 

■  •  •  •■•  •••    4  U  J. 

472 

422 

•  •  •  •••  t«(    Oaii 

82,     S3 

*■■  •■•  ••■       O  4 

410,  77:; 

59,411,774 

411 

515,  939 

323 

412,775,  S91 

64,     67 

...  748 

■  ■■  •••  •  •  a        1  >  '  •  > 

•  ••  •••  •••t  n*j 

433,  498,  499 

419 

61,  769 

•  •  «  ••  ■  •••     O  J  .1 

27,  271 

69—77,  217 

•  ••  ••■  *  •  .     »j  i  D 

516 

•  •»  •••  •••      ol> 

433,  498 

44,  211 


INDEX. 


cix 


Foliates 

Polita 

politoria 

Polyaltbia 

polyandruni 

polyanthos 

Polybotrya 

polycarpa 

Polycarpoea 

Polycarpon 

polycarpum 

polycephala 

polvcnemoides.. 

Polygala 

Polygalacese 

polyanthos 

polygaruus 

Polygonacese     .. 

Polygonum 

polygonoides    .. 

polvgramma     .. 

polymorphunu    . 

Polyodinra 

Polyodcntophis 

Polyommatus  ... 

polyphyllus 

Poiypodiacese 

polypoiioules 

Polypodiex 

Polypodiutn    ... 

polyrhiza 

Polystactiya    ... 

Polystichiicn   ... 

polystigmaria  .. 

polystrota 

polytes 

Polytoca 

polulnea 

Polyzygas 

pomacea 

Pomatorhinus... 

pomicnlata 

Pompilid® 

Pomnilus 

pondicerianus 

Pongama 

Pontede  iacese  .. 

Poppophorum  .. 

populifolia 

popnluta 


PAGE 

.     .  •  •  •  ...I'M 

.,  .  ...  ••  .       "1    (    1 

...  855 

397,  762 

S99 
•••  €02 

428,  610 

567,  606 

68,64,  67,  398,  764 

398 

404 

408 

6"> 

60,  63,  67,  398,  764 

59,  391,  764 

640 

420 

420 

420 

46 

607,  6i4 

341 

315,  517,  720 

593 

422 

428,  601,  639 
...  6(3 

609 

...  646 

426,  569 

88,  569,  588 
340,  341,342,606, 
613,  644    i 

50 

38 

884 

4  27,  567 

399 

408 

•  •■  •••  •  ••      *t  1  'r 

80 

417 

3«0 

, 300,  301 

405,  769 

425    568 

64 

...    6S,  67,  400,  765 
.—  ...   ^65 


Populus 

porcinus 

porpaclas 

porphyraceus  ... 

porphyristachya 

Portulaca 

PortulacacesB  ... 

portulacoides  ... 

Porzana 

Posoqueria 

porphyronotus 

Potamoeeton  ... 

Potentilla 

Pothos 

Pouzolzia 

praetor  ia 

pramorsa 

prasinus  i... 

pr.itensis 

Pratincola 

precatorins 

Tremna 

presliana 

prevostii 

priestleyoides 

Primula^ese 

prionitis 

pmmatica 

Priva 

Procarduelis    ... 

procera 

proohyta 

Procometis 

procopia 

procumbens     ... 

Prodenia 

proleucalis 

prolifera 

proliferum 

PromaJactis    ... 

Propasser 

pioperata 

prophetarum    ... 

proregulus 

Prosaptia 

Prosopis 

prostrata 

prostratum 

Protium 

Protopterna     ... 

protypa 


PAGK 

860,  861 

677 

...  625 

326,  516 

420 

64,  398,  764 
59,  398,  764 

420 

214 

891 

186 

569 

770 

570 

423 

631 

...     96 
230,707,  939 

89,90,685 

...  82,  290,  686,  938 

418 

611 

246,  706,  938 

403 

Ill,  774 

417 

829 

r 418 

463 

63,  775 

618 

...  635 

...         •••         . . *  - •  i  o 

410,  414,  418,  775 

696 

425,  609 

610 

806—810 

4C3 

...     35 

•  ■a  *••  ■••  V  t> 

288 

640 

770 

•117.418,  5tJ6 

418 

401 

621 


ex 


INDEX. 


60, 

850,851 


330.  516, 
203,  536, 

80, 


...  146, 

...  321, 

.-  52 

...  771, 


16" 
...     409, 

428,604.641, 


providens  ...  ... 

pruinosa 

Prunus   ... 
pryeri    ... 
psammocyma 
Psammodynastes  204, 

Psammophis     ...   120, 121, 
Psarisomus      ...         ... 

psarcides  

pseudareiolus 

Pseudarthria 

pseudecbis 
psendo-cy9topteris 
pseudonectis     ... 
Pseudo-sphinx  ... 
Pseudoxenodon 
Pseudoterpna    ... 
Psidium...  ...         ... 

Psilotrichuru    ... 

Psoralea  

Psychodidas       ...         ... 

Psychotria         ...        ... 

Pterideae 

rtGris     ••  •  •■• 

Pteraozyga 

pterygocaipa  ... 

pterocarputn     ... 

Pterocarpus 

pterodanta        ... 

pfceroides. 

Pterolobium    ... 

Pteromys 

pteropis... 

Pteropus 

pterosperrna    ...         ...         ...  6] 

Pfcerospernium... 
Pteruthius 

pterygosperma...         ...         

Ptochoryctis    ... 

ptychora 

Ptychotis 60, 

Ptychozocra       ...         233, 

Ptyctoloema 

Ptyonoprogne 294, 

pubescfcns  ...         ...        412,  415, 

puck      ...         ...         ...         

Pucrasia  ...         ...         

puddum...        ...         •••         

pudica 

p  11  (3 J  liL       ••■  •  •  •  •••  ■••  •* * 

Pueraria     


608, 


202 


AGE 
747 
764 
■852 
247 
617 
517 
803 

84 
288 
593 
404 
210 
338 
147 
868 
516 
271 
842 
420 
404 
166 
506 
603 
642 
621 

62 

61 
891 
410 
645 
405 
935 
443 
647 
,  67 
405 
432 
767 
150 
147 

61 
470 
330 
685 
421 
468 
298 
851 
406 

80 
405 


pugnax  

pulchella 
pulchellum 
pulcherrima 
pulchra... 

pulehra 

pnlcbralis 
Pulicaria 
pulneyensis 
pulverea 
pulverulenta    ... 
pulverulentus  ... 

pumila 

pumilis 

punctata 

punctatnm 

punctatus 

punctulata 

Punica  ... 

puniceus 

punjabensis 

Pnpalia. 

Pupipara 

purpuralis 

purpurascens    ... 

purpurea 

pur  pu  room  aculatus 

purpureum 

purpureus 

pusilla  ... 

puspa , 

pustulata 

pustulatus 

Putorius 

pyenantha 

Pycnarmon 

Pycnoootus 

PycQorhamphus 

Pycnospora 

Pyctobemus     ... 

pygervtbrus 

pygmasa 

Pygospila 

Pylartis 

Pyralidaa 

Pyralinas 

Pyralis  ... 

pyraruiilalis 

Pyrausta 

Pyraustinaj 

pyrene 


PAGE 
...         ...        87,  665 

404,  419 

404 

506,  769 

338, 428,  602 

...   610 

...         ...         ••.576 

61, 410,  773 

417 

151,  696 

■••  •••  ••*o/i 

84,204,330,516,  517 

406,  770 

...  427 
610,646,  864 

409,  426 

317,  765 

•  ••  *••  ••■       OD 

• • •  «■•  •••     '!• 

433 

309 

420 

172 

271,  584 

418 

404,  566,  768 
...         ...      784,  313 

...  *.r  ...      i'CO 

399,  566,  853 
338,412,432,  463,  571 

■  ••  •••  ••!>    OJn 

•  ■•  •••  •••  • '   I 

6.1 
a 

•••  •• •  •• •   Z  I o 

404 


80,  936,  707 
186.292,  462 

404 

...      505,  516 

246 

567 

•  ••  •••      ■ '  '"  -■ 

...  441 

...      257,  572 

2RS 

268 

860 

...         ...  585 

...  57b 
885 


INDEX. 


cxi 


Pyrrhocondaj 
pynhomerus 
Pyrrhula 
Pyrus     ... 
Python  ... 
pyxidiferum 


quadrangularis 

quadriaurita     ... 

qnadrifida 

quadrifoliata    ... 

quadriloculaiis 

quamoclit 

quercifolia 

Quercus 

Querquedula  ... 

quettaensis 

qaiuata 

quincunciatus 

quiuqueiolia    ... 

quinquelocularis 

quinquestriatus 


recemosa 

receuiosuin 

recemosus 

Radermachera 

radians  ... 

radiatus... 

radicalis 

radicans 

radicosum 

raDiiilora 

ramontchi 

ramosa 

ramosissima     ... 
raniosissimuni  ... 
ramosum 
Rana 
ranadei  ... 

Randia 

Ranunculacfe  ... 
Ranunculus 
Rapala  ... 
rapas 

rappii 

rattus     

Ratufa  ... 


PAGE 

596 

2*5,  24  0,  249 

...      186,  462 

852 

...      103,  10-1 
610 


64,  402 

428,  604,  641 

04,  398,  764 

...     429,  601 

•  ••  •••     *t  U  J 

414 

128,  009,648 

19,    85 

...       210,  433 

132, 133,  136 

415 

...      272,  317 

403 

399 

,  246 


401,  400,  509,  7  70,  889 

409 

425, 427 

...  416 

578,  579 

411 

571 

407 

398 

540,  609,  645 

403 

421 

108,  470 

500 

409,  841,  853 
396 

593,  880 

624 

■  ••  •*  •  •  •  •      «7  0  •" 

•  ••  «••  •   •    •         ■'  T    -J 

245,  706 


raytal    ... 
Recurvirostra  ... 
recurvum 
reflexa  ... 
refulgens 
refusaria 

regalis 

vegia 

Regulidte 

Regulus 

Rehimeua 

reinwardtii 

Reitbroscuirus... 

religiosa 

remba    ... 

iemifer  .». 

remota  ... 

remotiflora 

Remasatia 

renatusalis 

reniforme 

repanda 

repandulum 

repeus  ...  340,  341, 

Reseda 

Resedacie 

resplendens 

reticoBa ... 

reticulata 

reticulata 

reticulatum     ... 

reticulatus 

retrospiralis 

retusa   ... 


revoluta 

Rhabdops 

Rhamnaceae     ... 

Rhamnese 

Rhamnns  ... 

rheedianum 

rheedii  ... 

Rhinacanthus  ... 

Rhinoceros 

Rhinosciurus  ... 

Rhipidura 

Rhizocarpese    ... 

Rhizophora 

Rhizophoraceoe 

rhodantha 


PAGE 

...  ...  ...  OrJ 

...  683 
424 

570,  776 

298,  936 

•  ■•  ■••  *«•  ^O 

...     <)H 

•  ••  ••  •  •••     i  Oi' 

...  461 
...  461 

576,  577 

400 

246 

3:*i.  423,  856 

«••  ..-  ••*    OuO 

...  •••  ..  •       81 

340 

411,  774 

...  426 

572 

569 

402,  419 

...  •••  >•  ■    0*r  O 

402,407,409,  569,  641 
63,  764 

59,  764 

...  ...  •••   o  lo 

570 

$23,  413,  410,  516,  570 

571,  762,  775 

...  429,012,  647,  648 

422 

399,  403,422,566, 

,-■•>-  571,  767,  833, 

834, 85U,  850 

■••  «■#   OIo 

322,  516,  707 

59,  402,  769 

849,  850,  853 

402,  849,  853 

■  ...  •••'rid 

401,  506,  570 

■  ...  ...     ilo 

...  485 

244,  245,  246,  248 
so    Q9 k 

...  I'J,     JlJU 

601 

771 

771 

...13$ 


339, 
567, 


cjcn 


INDEX, 


Rhodaria 

rhodestegia 

rbodocbrous    .. 

rhodopa 

Rhodophasa 

rodm'&acbis 

Rhodospiza 

Rhodostropbi:i 

rhceticum 

rbombifolia     .. 

rhomboidea     .., 

Khopodytes 
Rhus     ... 

Rbyacornis 

Rhynchiuiu     .. 

Rhyncbosia     .  . 

Rhynchostylis 

ribes 

rigiduni 

riparia 

risoriu^ 

ritehiei 

rivale 

Rivea 

rivulares 

robusta 

robustum 

rogersi 

romulus 

rosa 

Rosacea? 

rosaceus 

rosea 

rosenbergi 

rose  us 

rosimun 

rosmarinifolia 

rossii 

rostellata 

rostrata 

Rostratula 

rofcan;: 

Rotbia 

rothiana 

rothii 

Rottbgellia 

rottleri 

rott.leriana 

I'ottlerianns     ... 


l'AGE 

...  ...  ...     OOO 

...  ...  ...      •*,">' 

463 

443 

265,  271 

•  ••  •*>  .•  •      i  Jxj 

522,  523,  524 

...  ...  ...  '  '  — 

...         ...         ...  838 

399,  765 

...  400,410,603,641., 

766,  773 

403,  767 

*'Q1     432 

•  ••  •*•  tt*    t/Ui 

...     61,  67,  405,  769 
...  88,  571,  833,  834 

412,  640 

422,  938 

•  ••  •••  ■••         ■     ' ' 

412,  566 

...   605 
414,  777 

•  ••  *  •   a  •<>         TIC 

423,  848 

•  *  -  •••  •  «  .         *T     F     _ 

•  •«  •••  mmt       ■!  (  '  i 

•  ••  •••  •  ••Out 

•••  •  •  •  •••     oo 

406,  770,  850,  851,  S52 

707,  938 

412.  422 

246 

81,  683 

♦••  ••■  ...   o8«> 

3S8 

S18,  879,  880 
•••  569 

408 

...  483 
...         ...         ■ . .  *i ^ . > 

403 

402,  422 

417,  775 

427,  567 

...         ...         ...  414 

...         ...         ...  416 

415,  776 


rottleriformis 
rotundiflora 
rotundifolia     . 
roxburghiaua 
roxburghii 


rubiculoides 
rnblscens 
Rubia 
Rubiacese 

rubicaulis 

rubiginosa 

rubra 

rubralis 

rubricapillus 

rubrifusa 

rubrivinter 

rubro-fusca 

Rubus 

Rtiellia 

rufa 

rufesccns 

ruticaudatus 

ruticollis 

rutifrons 

rufigeuis 

rufilata 

rufina 

refipalpi.- 

rufipes  ... 

rufiventris 

rui'ouotaria 

rufulus... 

rugicauda 

rugosa   ... 

rugosus ... 

rumphii 

runcinata 

Rungia  ... 

rupestris 

Ruppia  ... 

Russellia 

russellii... 

rustica  ... 

rusticula 

Rutaceae 

rutaefolium 

rutherfordi 


PACK 
±9.9 

400,418,570,766,  767 
494 

•  ••  •••  ■  ••         T_     f 

401,412,423,  424,  426, 

569,571,  662,  664, 

766,  857 

...  ...  ...        O  «J 

...  ...  ...OiU 

...  ...  .  •  •      *3  '  '  •' 

5»,  409,564,  57],  773, 
841,  891 

4U6,  770 

403,  405 

4  20,891 

••>  ...  ••  •      ou 

•  •  •  •■•  •■•         *r  j 

246 

42H 

406 

...  ...        62,   417 

79,  410 

98,  404,  405,  645,  706, 

941,  9^4 

673,  675,  706 

432.  938 

•  •  ■  ■•■  * • •    * '  *  ■ 

215,  246,  249 

•  ••  ••*  • >  *     H  f • . . 

...      210,  433 
46,  271 

1  7'> 

•  •    •  •••  •«.!»_ 

82,  938 

43 

•  ••  •••  »  •  •  it* 

•  •  •  •••  •■■  Q  *J 

•  ••  ••■  •«•     ttt_>.) 

402,  405 

399,  404,  769 

570, 856 

...         ...         ...iii 

•  ••  ...  ...   ~rio 

•  ••  •  •  ■  •  •  *      *J  ■      * 

•  •  ■  •••  •  •  •     «JO>' 

2 

1,214,471,  727,  943 

186, 294,  936 

•  •a  ••■  •  ••       T«'i' 

401,  566,  766 
...  643 

•  ••  •••  •*•       I  ■ 


INDEX. 


CX1H 


Ruticilla 
rutila     .. 


Sabiacea- 

Sacckaruui 

Saccolabium    ... 

!?accopetalum  ... 

saeer      ... 

Sageretia 

^agittaria 

sagitarius 

aagittifolia 

Salacia 

Salebria 

salicaceaj 

salicifolia 

Salicineas 

Salix      -.. 

aalmenalis        ... 

Salsola  ... 

Saltia 

Salvadora 

Salvadoraceaa  ... 
salvator... 
salviiolia 
falvinia 

Salviniaceae 

sambac 

Sameodes 

Sainydaeea- 

sancti-nicolai  ... 

sanctum 

sandycitis 

sanguinalis 

sanguineus 

sannio 

Sanseviera 

Santalaceaa 

Santalum 

Sapheneutis 

sapida   ... 

Sapindacea' 

Sapiudaese 

Sapiudus 

Sapotacete 

Saraca  ... 

sarasinoruni 

sarcalis... 

Sarcantbus 


PAGE 

82,  186.  462,  684,  938 
83,  210,  433 


402,  564 

•  •ft  ••■  •••        Tj( 

89,  571,  833 

•  ■  a  •  •  •  ••«      O*'  I 

202 

402 

426,  569 

517,  720 

426,  569 

»ll  ■■•  •••       H  t_J 

263 

•  ••  >••  >■  •     '\  .v   i 

407,  771 

859,  861 

423.  859,  860 
...  582 

67 

...    63,  412,774,  844 

59,412,  774 

...         ...         ...  —  '- 

,.  400 

601 

429,  601 

412,774 

...  ...  ...    !  o  t 

...         ...  ...  470 

...  418 

150 

426 

596—598 

•  ••  •••  it*      *IJT 

•  ••  ••■  •••        I  j  I 

421,  570 

155,  156 

...  ...  ...o.'o 

402,  841,  842,845,  846 

767 

402,767 

411,412,  774 

...  ...  « •  •      O  . '  I 

...  206 

271,584 

...         ...         ...     h.' 


Sarcidiornis 

Sarcogrammus.. 

sarcostemma 

samscelis 

sarpedon 

Sasia 

satiwa    ... 

sativum 

satumini 

saturatus 

Satyrium 

saularis 

Sauris    ... 

sauropis 

Saxicola 

Saxifragaceai  ... 

scaber    

scabia  ... 

scabrella 

scabrifolius 

sea  brum 

Scsevola 

sculpe 

scandens 

scapoea  ... 

Scarabeidai        ... 

scarcosa 

schimperi 

schimperiana  ... 

schistacea 

sehisticepB 

schistosus   . 

Schizaeaeeai 

Schizasa  ... 

Scbizaeaceaj     ... 

Schizolobium 

Schizoloma 

schkuhrii 

schuenanthus   ... 

schoeniclus 

Schoenobianaj 

sclioenota 

Sckoenotenes    ... 

Bchokari 

Schweinfurthia 

schweinfurtbii 

Scilla 

Scirpus 

Scitaminaceie  ... 

Sciurotamias    ... 

Sciurus 


PAGE 
...  ...  • . .  4 oo 

...         ...       87,  707 

413,  566,  775 

•••  ••»  oftftDio 

884 

S4 

...  768 

408,  772 

7ri8,  741 

275,  296 

424 

•  •  •  •••  >•«         O J 

' 49,  271 

•  ••  •••  •••    C«j  L 

186,  192,  462,  942 

4K6,  564,  770 

410,  707 

63,  415,  640 

403 

...  567 

..  414 

I  •••  ••  •  <•«       U   T 

•••         •••  •••  404 

401,411,570 
»         •••         •••         •••  oo7 

.         ••♦         -.-         •■•  944 

•  ••  ••  •  •••  417 

.12,63,67,  411 

••  •  •••         •••  iy~c  i 

•  ••          •■•  « <*  •  •  >*' . » 
80,  297 

103,  109.323,718,  720 

fill 

...  ...  ...   o4o 

...         ...  648 

891 

603,  641 

643 

•  •  •  ■■>  «  *  ■      "*  _j  i 

•  •*  ••■  •  •  »      i  ' )  -  ► 

2^.8 

•  ft  ■  ft  •  ft  ft  •  •        ■->'>< 

448 

619,  620 

...         ...  803 

61,    67 

•  ••  «••  ••*        U" 
-••               •••  •  •  •    4  •?  O 

426 

4-,4 

•  •  •  •••  •  •  -       i  —   r 

244,  246 

244,245—247,  706,  938 


cxiv 


INDEX 


PAUK 

Scolia 

... 

... 

... 

...  136 

Scoliidae 

... 

... 

... 

134,  300 

scolopacea 

... 

... 

... 

...  169 

Scolopax 

... 

•  •  • 

... 

,..   433 

scolopendrini 

... 

... 

...   647 

Scolopia 

... 

... 

... 

...  398 

Scolytidae 

... 

... 

... 

18,     19 

Scoparia 

... 

... 

... 

416,  575 

scopicalis 

... 

... 

... 

271,  584 

ScopB 

... 

... 

85, 

214,  297 

scotsea 

•  •• 

... 

... 

...  443 

scotalis 

... 

... 

... 

...  268 

scotaria 

.. . 

47,  271 

Scotophilia 

... 

... 

... 

...  516 

scouleri 

.* ' 

... 

290. 

462,  939 

scrobiculatutr 

... 

•  •■ 

...  426 

scrobieulatus 

... 

.. . 

•  •  • 

...  567 

ScrophulariaceEe 

59,  415 

,416, 

564,  571 

scudderi 

... 

... 

... 

...  £93 

scullyi... 

... 

... 

... 

737,  738 

scurrula 

... 

••« 

421.570 

Scutellaria 

... 

... 

... 

...  419 

Scutia... 

... 

... 

... 

...  402 

scutulata 

... 

... 

... 

...     86 

scutulatus 

... 

... 

... 

433,  707 

Scyphomeduste 

... 

... 

...  480 

scythe   ... 

... 

... 

... 

...  868 

Sebastians 

... 

... 

... 

...  423 

sebrus    ... 

... 

... 

... 

...  593 

Secamone 

... 

... 

9*. 

...  413 

sceDa 

..  - 

... 

... 

...     87 

Seetzenia 

... 

... 

... 

...  766 

segetum 

—9 

... 

... 

555,  561 

seherias  .,. 

... 

... 

83 

278,  681 

selenopteris 

... 

... 

-.. 

...  643 

selmatias 

... 

... 

*•• 

...  450 

semantris 

... 

••* 

... 

...  806 

semaphora 

... 

... 

...  620 

semecarpifolia 

... 

..  • 

421,  858 

semialata 

... 

.. . 

... 

...  405 

seniialbida 

... 

... 

■•• 

...     47 

semierectus 

... 

... 

•  •• 

...  405 

semifulva 

.» . 

... 

•  *  - 

...  620 

semitrijuga 

... 

... 

... 

61,  67 

seraiparata 

... 

... 

... 

...     34 

Semnopithee 

us 

... 

... 

...  706 

sernpervireri:- 

.. . 

... 

•  •■ 

...  845 

Senecio 

... 

... 

410 

,  411,  566 

senegalensis 

... 

... 

... 

...  766 

senicaria 

... 

... 

...     32 

senile    ... 

•■• 

... 

•• . 

...  424 

PAGE 

sensitivum 

... 

... 

... 

..    400 

senticosa 

... 

... 

... 

404,  768 

sepiaria 

... 

...398 

405. 

414,  763 

septemtisniata 

... 

... 

...  707 

septentrionalis 

... 

... 

516,  779 

septentrioais 

... 

... 

... 

...  196 

sericia... 

... 

... 

... 

...  403 

sericeus 

... 

... 

.. 

...  566 

saricophyllus 

... 

... 

60,  61 

?erico9toma 

... 

... 

... 

566,  776 

serpens  ... 

... 

... 

... 

...  398 

serpyllifolia 

... 

... 

... 

...  417 

serrata... 

.. 

... 

171, 

401,  855 

serrato-dentat 

i 

... 

... 

...  340 

serratum 

... 

... 

... 

...  418 

serratus... 

... 

... 

402, 427 

serriroBtris 

... 

... 

555 

556,-561 

Sesamum 

... 

... 

•  •• 

...    416 

Sesbania 

... 

... 

104, 

768,  769 

sessalis  ... 

... 

... 

... 

...  566 

sessiflora 

... 

.  .  . 

<■..  569 

sessiliflora 

... 

>•• 

...  415 

sessilis  ... 

... 

... 

... 

...  420 

setacea  ... 

... 

•  •• 

...   437 

Setaria  „.. 

... 

... 

.•• 

65,  427 

setifer  ... 

... 

... 

... 

...  466 

setifera  ... 

... 

60,  61,  67, 

748,  750 

setigera... 

... 

... 

... 

...  604 

Setomorpha 

... 

... 

... 

...  154 

setosa    ... 

... 

... 

... 

402,  414 

severtzovi 

••• 

... 

... 

...  463 

severus... 

... 

... 

... 

...  936 

sexguttata 

... 

... 

867,  868 

sex-pu aetata 

... 

... 

... 

...  864 

sbarpii  ... 

... 

... 

."  • 

...  433 

shawiana 

... 

... 

... 

...  214 

shevaroyalis 

... 

... 

271,  581 

Shorea  ... 

... 

19 

399,  848 

Shuteria 

... 

... 

... 

...  404 

siamea    ... 

... 

... 

... 

...  406 

siauiensis 

... 

... 

... 

...     80 

sibirica... 

..a 

... 

... 

239,  939 

1   sibiriens 

... 

... 

... 

556 — 561 

i    Sida 

... 

... 

399 

,  764,  765 

siderosylon 

... 

... 

... 

...  411 

sieboldii 

... 

...10c 

,  117 

, 720,  939 

Siegesbecki:i. 

... 

... 

••• 

410,  773 

sikhimensis 

... 

... 

••• 

...                mJtf 

silacea... 

... 

... 

**  * 

...  166 

Sileria    ... 

... 

... 

... 

..  567 

INDEX. 


cxv 


silvosalis 
Simarubacea? 
simbleuta 
simile  ... 
similis  ... 
simla  ... 
Simotes...       I 

simplex... 
Simulidas 
simulium 
simus     ... 
sinaica  ... 
sindanus 
sindicns 
sinensis 
siniiata 
Siphia   ... 
siphonias 
8itta 
Smilax 
smithi    ... 
Smithia... 
smithianum 
smyrnensis 
scepioius 
solanacea 
Solanaceas 
solaudra 
Solamini 
solenopteris 
solida 
Somatina 
somnifera 
soccbifolia 
Soncbus 
sondaicns 
sonnerati 
sopbiae 
Sophera 
Sopubia 
Spserocoma 
Spalacomys 
Spalgis  ... 
sparsa     .. 
spartium 
sparveroides 
spathifiorum 
Spathodea 
Spafcholobns 
spatbulata 
18 


0S; 
67, 


711, 


PAGE 

581) 

401,  766 

151> 

•  •  *  •••  •••    «^o ") 

1S6,  291 

...  ...  ...    218 

115,230,  328,  5lfi,  707, 
714,  780,  782,  939 

4 IS,  422,49-1,  009,  766 

162,  164 

164,  166 

246 

•  ••  •••  *  *  •         "It 

712,713,718,  721,  725 

743,  746 

85,     87 
399,  639,  705 

CO 
...  ...         O-J 

-  037 

80,  81 :  288 

425 

671 

404,  :>m 

643 

85,  214 

•  •  .».  •  ■  •       .30 

•  ••  .a.  <•»        til 

59,  415,  891 

399,  705 

415,  891 

338,  339 

614 

47 

415 

410 

411 

•  ••  •••  tii      Oli) 

85,  278 

...  ...  ...    401 

405,   770 

«••  •••  in     tjO 

67 

730 

696 

...     608,  644 

•  ••  ■••  ••>•      (it) 

85,  277,  297 
...         ...  •-.■>*>. 

...  ...  ...      Oj  .3 

...         ...         ...  506 

406,  424 


spathulatum     ... 
Spatula  ... 

Spatulipalpia  ... 

speciosa, 

speciosum 

speciosus 

speetabilis 

speculatrix 

speluncse 

Spermacoce 

Spha;ranthus   ... 

sphreristis 

sphaerocarpa    ... 

Sphaarocoina     ... 

sphaTostachyus 

Sphegidaa 

sphendonistis  ... 

Sphenoclea 

spicata  ... 

spicatus 

spiciizera 

Spilanthes 

spilaspis 

spiloeepbahis  ... 

Spiloruis 

spina 

spinarum 

spinescens 

spini      

spinoides 
spinoletta 
spinosa 61, 

spinosnm 

spinosns 

spintheriris 

spinnlosa 

spiralis 

Spirauthes 

spiratuni 

spirocarpa 

Spiznstus 

Spizixus 

spleadidus 

Spodiopsar 

3podoptera 

spontaneum 

Sporaegintbus  ... 

Sporobolus 

squalida 

squamatus 


PAGE 

047 

210,  433 

266,  271 

•  ••  ■•  ■  ••  •      t    I    '■ 

397,  415,  569 

mm*  ••■  m      T  1  J 

...      410,  892 

143 

..  428,  002,  003,  641 

409,  773 

410,  773 

450 

...  566 

60,07 

...  567 

302 

...  634 

...  569 

63,407,  412,018,  704 

64,  67,  OS,  419,  427 

...  770 

410 

056 

297 
...   8(1,  198,  199,  297 

63 

412 

...   569 

07,   08 

292 

685 

67,  397,  399,  409,  417, 
570,763,  764,  890 

423,  855 

...  420 

810 

601 

509 

424 

425 

01,  07 

188,  199 

935 
714,  781 

...  ...  ...       ij. 

<;96 

427 

04,  67,  OS,  427 

944 

294 


cxvi 


INDEX. 


squamosa 

squamosum 

squamosus 

stachyophora  .. 

Stachyris 

Stachytarpheta 

stagninum 

Staphylea 

staphylina 

stasiotica 

Statice 

stauropa 

steerci 

Stegodypbua    .. 

Stegostoma 

Steinheilia 

stellaris 

stellata 

stellatus 

stelligera 

stellulatum 

stelota 

Stemmatopboru 

Stemodia 

steuiaiia 

stenanthus 

Stenochlsema  .. 

Stenocblaana    .. 

Stenoloma 

Stenomidse 

stenophjlla 

stentoreas 

Stepbania 

Stephegyne 

stephensi 

Sterculia 

SterculiacefB    .. 

Stereospermum 

Sterna 

stevensi 

stewarti 

stictalis 

stictella 

Stictineura 

stipulacea 

stipulata 

stocksiana 

stocksii 

stoica 
stol.itus... 


PAGE 

397,  762 

647 

«•■  **•  •••     Uux 

445 

80 

418 

•  •  a  •••  ♦-•■it.' 

4S0 

RA1 

>  ■  •  .  .  .  ...OTA 

415 

447 

01,  774 

Q1  O 

*k  •  •*•  ••■       '  ■    *  " 

,   246 

206 

...  516 
...     61 

.-,69,  571 

397,  763 

569 

419 

567 

...  628 

268,  269 

415 

572 

567 

647 

603,  641 

151 

•  •a  •■•  •  ••         '  ->   i 

415 
...         ...      397,  763 

841 

...  878,879,  880-881 
...  60,61,  399,  892 
...  59,  399,  765,  889 
416,  892 

%• %  a.  •  a* •  »»•  O   I 

246 

at*  *•■  •••  m.        -Tl 

9Q9 

•  ••  «••  ••»  •■•    -j  •  ~j 

271f  5T6 
...  258 

a  ■  *  ••»  •  *  •  O  I 

•  ••  ■■•  .*•  •  >•      >   1  ~t 

406,  841 

567,  763 

399,405,  420,  566,  567,  570, 
764,  765,  774 

...  •••  •••  *••        J.  T  «.' 

103,  108,  115,  205,  218,  320 


Sf-oinaexys 

Stoparola 

stra«'beyi 

straminea 

stratuneum 

stramonium 

stratifica 

stratiotes 

Strsblidse 

Strebliis 

streperus 

striata 

striatella 

striatula 

striatus... 

stricta 

strictum 

strictus 

Strisra 

strigosa 

Strigosum 

striolatus 

Strix      ... 

Strobilantb.es    ... 

strophala 

strutbersi 

struthionis 

Struthisca 

Strychnos 

Sturuia 

Sturnidas 

Sturnopastor    ... 

Sttirnus... 

Stylosan'bes     ... 

StyracacefB 

styracifolius     ... 

Suseda 

suaveolens 

suavida 

subbuteo 

suberenata 

suberosa 

suberosus 

subfalcatum    ... 

subfiavida 

subfuscus 

subgutturosa    ... 

subhemachalanu- 

sublineatus 

sublobatns 

snbminiatus     ... 


PAGN 

...  170 

82,  290 

...  292 

...  581 

...  339 

...  415 

...  159 

426,  569 

...  172 

...  423 

210,  433 

...  706 

100 


416,  57i 

103,  110, 111, 471,  521 
...409,   410,773,  815 


24, 


401 
,  427 

416,  570 
...  169,  641 
...64,67,  414 
.  .S3,  84,  305 
..     707,  936 

417,  566 

824 

464 

172 

154 

413 

•  •  •••     ol 

462 

82 

186 

404 

412 

404 

67 

567 

655 

298 

,  648 

404,  405 

422 

646 


64, 
405,419, 


611, 


J7,  271 


652 
677,  67S,  944 

218 

246 

405 


714,  320,321,  782,939 


INDEX. 


CXV13 


subolivacea 

subperfoliata  ... 

8ubpetioIatus  ... 

subpurella 

subHessile 

subtriphyllum... 

subtrita 

suhulata 

aubviridis 

subvitrealis 

snccinctutn 

Sufetula 

suffruticosa 

suffruticosum   ... 

snilla     ... 

rinlcata  ... 

suraa      

sumbucina 
aundara 

aundra  

Snoeda  ... 
superba 

supereiliaris     ... 
superciliosus    ... 
supina  ... 
supinurn 

•  1 1  r, i,  •••  •  •  • 

Surni<mlti9 

Sntera    t 

sutorius 

Suya      

Swerlia 

swietenin, 

Swinhoii 

Sycorax 

Sylepta... 

aylvaticum 

sylvaticus 

sylvestris 

Sylvia 

Sylviidas 

symethus 

symphoromyia... 

Symplocos 

synchorda 

synclina 

Syngamia 

Syngramrae     ... 

Syntomidsa 

syrmatica 

syrninm 


PAGE 
...  •■•  *«•      o  I 

403 

...  135 

572 

4111 

not!,  641 

48 

404 

192,  7H7 

583 

207 

271,  570 

...  308,  40(3,  li i7,  569 

39S 
465,  738,  740 

647 

406 

402 

89 
...  ...  ...      04 

406 

64 

125,  567 

...    81,82,  290,  686 

81 

...  770 

414,  775 

...  886 

85,275,  681 

415 

81 

...  81,  289,  68(1,  938 

•••  •••  ...Iti 

401 

85,  936 

...  -••  •••  W»(I 

•  •  •  •  •  •  •••  do  i 

•  •   •  «  •   ■  •!•  Ott) 

280—283 

413,699,  708 

288,  461 

461 

593 

169 

620 

801 

•••  •••  .  .  ,       •>    t    * 

•  ••  •••  •  *  •       *>    I    I 

Kl  O 

•  ■•  •*  •  •■•    ijlw 

...      607.  644 
470,  963 


syrphetias 
systyla  ... 


Tabanidae 

Tabanus 

Tabebnia 

Taccacere 

Tachardia 

Tachysphex 

Tadorna 

tfetiiopterua 

Taenitis... 

Ta'getes... 

fcaivana 

talantias 

talboti  ... 

talura    ... 

tamala  ... 

Tj.maricact;a3 

Tamarindus 

Tamarix 

Tamiops 

bansralunga 

tinld     ... 

Tapliogous 

Taphrospira 

taprobalis 

taprobana 

tarayensis 

Tarbopbis 

Tarenna 

Tarucus... 

Taspalum 

Tatobotys 

Tavsrnieria 

fcaxieolor 

fiecta 

Tectoua... 

teeaa 

Tegostoma 

tegulata 

telearcba 

Telespasta 

f';licanus 

tclpbusalis 

Temenuchus 

tcuimincki 

tenacissima 

tenellum 

tenellus... 


PAGE 
829 

..  60,  61,  67 


i    ...    ...   162,  167 

167,  168 

892 

...  568 
151 

...       ...       ...  i)\)*) 

...  685 

233 

647 

411 

S3 
.  631 

567,  569 

19,  399 

845 

...  764 
4  06,  770 

...  764 

246 

...    ...    ....'.> 

...  665 

233 

...    ...    ...  471 

...        ...        ...„»>." 

...        ...        it,  Oct 

7-13,  746,  747 

802 

409 

...    ■>.    ..<'■' 

...  574 

69,  67,  769 

485,  488,  489 

403 

418,  844 

M,   707 

271,  585 

...      ...      hi  Od] 

82 1 

5S2 

...    ...  593 

4-R9. 

...     ...     ...  i"_ 

80,287,169,707,753,  938 

64 

338,  640 

•  ••        •••        .  .  .   '  I 


CXV111 


INDEX. 


tenericaulis 

tenerifferas 

tenerunj 

tengstrsemi 

temiiceps 

tenuiflora 

tennifolia        404, 

tenuifolium 

tenuifolius 

tenuifrons 

tennimargo 

tenuirostris 

tenuis     ... 

Tephrodornis 

tephrogaster     ... 

tephronotus 

Tephrosia 

tephrosoma 

Teramnus 

Teredo 

teredon  ... 

teretifolia 

Terminalia 

terminalise 

ternatea... 

Terpsiphone     ... 

terrestris 

Tersesthes 

tessellatus 
testaceicoine    ... 

testaceipalpis  ... 

TesLudo 

tetracantha 

tetraerena 

Tetrabonia 

tetrandra 

Tebraogallua 

tetraonis  <,. 

tetrapeda 

tetraptera 

tetrasperrua 

tetraspermum  ... 

Tetridia... 

Teucrium 

thalaruitis 

thalassina 

thalera  

thalictroides    ... 

Thalictrum 

Tbamnopteris-... 


405 


82, 


PA(iK 

...     007,  645 

64 

642 

593 

939 

416 

,428,  571,589,  604j 

768 

.         ...         ...643 

411 

339 

31 

81 

...      246,  768 

•  •••  tit         O-L 

.  ...  ..  .      /  OO 

461 

61,  404,  768 
...      312,  314 

-105 

...  707 

...  ...    oOv 

424,  570,  589 

407 

817 

...      405,  769 

290,  343,  345,  942 

...64,  400,  766 

...   164 

...      798,  802 

...  657 

...  ...     dV'O 

942,  943,  944 

412 

819 

649 

423 

...      214,  298 
...  ...  476 

458 

423 

...      423,  859 

39b 

...  583 

...  ...     'r  1  .' 

437 

596 

142 

...      604,  642 

396 

605,  642 


Tharrhaleus     . 

Thaumatosoma 

Thecla 

theivora 

theobaldi 

theoplirastus    . 

Thereiceryx     . 

rheriDhonum  .. 

Thespesia 

Thevetia 

Thiallela 

thiasitis 

Thiotricha 

thomseum 

thompsoni 

thomsoni 

thoracicus 

thriarobica 

Thriponax 

Thunbergia 

thura 

thurmanmana  ., 

thwaitesii 

Thymelxaceas  .. 

thymifolia 

Thyrididae 

tibetanus 

Tichodroma 

Tiga       

tigrina 

tigrinnm 
tigrinus 

tigris     , 

Tiliaceaj 

tilixfolia 

tilixfoliutu 

Timelia... 

Timyra  ... 

ttnctoria 

Tineidae 

Tinestra 

tingens... 

Tingetera 

TinnunculaB 

Tinospora 

tiphia    ... 

Tipnlidse 

terucalli 

I.  ISSil  ... 

Tmetocera 
Toddalia 


159, 


PACK 

...       J 86,  684 
.         ...         ...  657 

593 
...       215,  829 

782 

...  593 

...     84 

...  P67 

...      399,  765 

412 

266 

807 

...     439—443 

427 

936 

...60,  67.  424 

452 

827 

84 

417 

463 

10 

644,  645   646,  647 
...  564 

422 

479 

489 

192 

•  •-          •••  848 
108 

•  ••         ...  0I6 

...       ...    sn 


•••       •«• 


9,400,564-571,765.  848 

400 

207 

80 

451 
841 
154 
259 
842 
455 
298 
762 
935 
162 
422 
886 
141 
401 


444— 

404,409,  412.  768, 


..      841, 

..      451— 4 

86, 
..  397, 
80,  218, 


INDEX. 


CX  IK 


tomentosa 


tomentosum 

tomeutosus 

Tomicus 

tor 

tora 

Torenia 

toreutis 

torquatus 

Torquela 

torquilla 

torrens 

torrentium 

tortilis 

Tortricidse 

Tortrix 

tortuosa 

torulosa 

tortuosuui 

torvnm 

Totanus 

toxastis 

toxicaria 

Toxorbyncbites 

Trachischium  ... 
Trachys 

Traganuru 

Tragia 

Tragopan 

Tragulus 

Tragus , 

trailii    ... 

tranquebarica 

transectata 

trart=lucida 

Trema 

Treroa 

Trewia  ... 

triacris 

trialata 

triandra 

Trias... 

Trianthema     ... 

triarcha 

Tribulus 


PAGE 

402,  406,  407,  409,  410, 

411,417,418,  420, 

421,  423,  424,  705, 

773,  774,844,  853, 

890 

...397,419,  411,  420 

418,  421 

*••  •  •  •  •••  IO 

a (190 

405,  770 

•  ••  ■■■  •••      'II.1 

449 

85,  218,  935 
...         ...         ...  582 

84 

...   164 
...  ...  ...  161 

422 

...613 
...         ...         ...iii.' 

...         ...         ...  763 

...  84  5 
Gi,   426 

...  415 
87,  464 

•  ••  >••  ••  •       (ft  i 

449 

...  ...  ...■>!>.' 

...  476 

821,  322,516,  939 

427 

•••  •••  •••        64: 

422,  423 

707,  753,  93S 

...  93s 

427 

,     81 

86,34  3,  354 
42,     4:5 

...   616 

4  23,  855 

...  ...  ...  936 

422,  567 

••  •  ■••  •  i  •      i.  '  1  O 

411 

569,  88V 

...         ...  570 

64,  772,  408 

•••  •••  •••     Oil 

64,400,  786 


tricentra 

triceps  ... 

tricbandra 

trichocaulou    .. 

Trichodesraa    .. 

Tricholaena 

Tricbolepis 

tricbomanes 

Trichosautbes  .. 

trichotomuui    .. 

Tricopalpus 

tricyma 

Tridax 

trideas 

tridentata 

tiifida    ... 

triflorum 

trifolia  

trlfoliata 

trigona 

trigonata 

trigonatus 

trigoaophora   .. 

Trigonotoma    ... 

trigonum 

trigemus 

trilobatum 

trilobus  ... 

trilocularis 

trimeni 

tr\  tier  via 

triounrn 

Tripbassa 

triphyllum 

triplaca 

Tripogon 

tripudians 

triquetra 

tristis 

Tristopbis 

tristriatus 

trita       , 

Iriurafetta 

trivirgatus 

trocbala 

Trochalopteruru 

Trocbidse 

trocbilus 

trocbosticha     .., 

trophiodes 

tropbotalis 


PAGE 

147 
426 

404 

414,  776 

...  ...  61,  64 

411 

428,  602,  640 
408,  771 

4    *  ■  ••■  .    .     -.  'I      I      — 

a v«  • • •  • • •       J   ' !  i 

•»•  •••  ...->'. 

410 

400 

...         ...  . - .  1 1 '> 

..»         ...  ...   416 

404 

403,410,  768 

411 

...  516 
103,  120,  529,  £43—554 

•  *  «  »  «  •  ■  •  •      i    li) 

...  868 
40S,  567,  .-,70,  771 

•  ••  •••  •■•*ili) 

769,  405 

63.  400 

...         ...  644 

402,  417,  423 
*•  •  .«■  ••  •    /  oo 

269,  271 

...  647 

817 

...         ...  ...  567 

103,126,  209,  313,  939 

772 

82,  85,  707 

29,     30 

•■•  ••■  •••    —  4  o 

•  *•  •••  ••«    tx.\Jo 

•-.  •••  ...   t6$ 

•  •  •  •■  •  ...     tO£t 

•  ••  •••  ...    O'iO 

...277,  286,  938,  939 
472 

814,  815 

...  613 
271,  585 


cxx 


INDEX. 


Tropidonotus 


Tropinota 

Tramfetta 

trimcata 

trnucatum 

trupidans 

Trymalitis 

Trypanosoma* 

tuberc  lata 

tuberculatus 

tuberosa 

tuberosus 

Tubiflora 

tabulosa 

tuniidicostalis 

tupaioides 

Turdidas 
turgid  urn 
Turnix  ... 
turpethum 
Tartar  ... 
tusalia  ... 
Tylophora 
Tylototriton 
Tymbarcba 
tympoqias 

Typha 

Typhaeese 
Typhlopida?     .. 
Typblops 

Typbonium 

typica 

tyrsitiora 


nbaldus 

uduna 

uliginosa 

Ulmus 

umbellata 

umbeliatum 

umbeJlifera 

Uaibellilerai 

umbrosum 

uudulaifolia 

uaduJata 

unicoJor 


101,  103,  107,  108,  115, 
205,218,  316,  501,  515, 
707,   714,  782,  708,  939 

•  ••  •••  •••  •••     tJ^rrt 

, 400 

, 608,  646 

330,  3!<1,  334 

i  •  m  •••  •  ■  •  ii«     lOo 

170 

..       97,  208,  218, 515,  516 

400 

405,  413,  566,  764 

■  ■  •••  •••  *e»     rtVO 

•  •  ••  ■  •■•  •»•  417 

•  •••  •■•  ■•■   o  t\) 

271,  580 

•  ...  ...  ...214 

= ..  462 

64,     68 

...        87,  665 

415 

86,298,687 

...     86 

*••         ••-         ...  413 

939 

,   622 

" 628 

125,  569 

...  425 

1C4,  314,  796 

103,  104,  ]22,  125,  312, 

314,  720,  796,  936,  939 

567 

...•     419,  79S 
...  419 


593 

605 

416 

....  854 

409 

407 

400 

S9,  408,  772 

643 

...  417 
••  645,  844 
•      516,  567 


unicornis 

uniflora 

unilaterale 

Unio 

Uniouidaj 

unipunlita 

unitum 

II  pupa 

D rani  das 

Urapecryx 

riraria 

urbana 

uibanus 
I    urceolatus 
Urena 
urens 

Urginea 

Urocissa 

Uroloncha 

urophylium 

Urostylis 

urisinii 

ursinus 

Ursus     ... 

urticasfolia 

nrticajfolius     .. 

Urticaceaa     50, 

urva 

ustulatella 

utilis 

Utricular  ia 


423, 


vagans  ... 

vaginalis 

vaurinatum 

Vahlia  ... 

validalis 

Vallaris... 

vallisnuria 

Vanda   ... 

Vandellia 

vangueria 

Vanilla 

Vjiranus 

varia     ... 

variabilis 

varians 

variegata 

varillus... 


PAGE 
•  ••  ...         ...  485 

403 

428,  605,  642 
92,  94,  95,  99 

•  ••  ••■  •■•  J*7 

•  *  •  ••»  • .  •      nil 

608 

85,  295 

479 

29 

404 

..    816 

...  9*2 
...         ...         ...  1 66 

399,  765 

...  425 

79,  277;  285 

•  •»  ...  ...       bo 

...  645 

478 

528 

•  •  •  ••  •  ■•■     .'J  n 
'••                 •-•                «•*    a  [o 

410,  419 

400 

)61 — 57!,  854—857 
...  706 

825 

859 

416,566,569, 
569,  571 


415,  417 

425,  769 

•••         ...  425 

406,  770 

267 

412 

569 

88,  424,  571 
...      415,  416 

409 

...  424 

.202.  516,  728,  939 

85,  247 

42S,  61  f,  648 

...      643,  775 

406 

466,743,  744 


INDEX 


CX  XI 


vanus    ... 

Vebumutn 

veisealis 

velntina... 

velutinum 

venenata 

veneris  ... 

Ventiiago 

ventrimaculatus 

venulosum 

venustum 

venustus. 

verbascifolium 
Verbenaceae     ... 
verbenaefolia    ... 
vermiculata 
vernalis 
Vern  nia 
veronicnefolia   ... 
veronici  folia    ... 
verrucosa 
verrucosus 
verruculosuni  ... 
versicolor 
verticillata 
verticillatum   ... 
verticillatus     ... 

Vespa     

Vespidse 
vestigiata 
vestita    ... 

Vicoa     - 
vignei   ... 
villalis  ... 
Vjliebrunea     ... 
villosa     ... 
villosum 
yillosus 
vindhiana 
vinunea... 
vinotineta 

Viola     

Violacera 
viob>cea 
violaceus 
Vipera  ...  1 

Viperidae 
Viperina3 
Virachola 


465,  743,  745 

409 

580 

4'JO,  423 

422,  854 

412 

...  ...  ...       t  XU 

...     29,  30,  003,  612 

402 

036,  930 

400 

164 

327,  328 

...  415 

...  59,  418,8*4,  845 

416 

04    <>7 

•  •  .  •  •  «  ■  •  m  <•  ■  ' 

62,410,773 
...      300,  416 

764 

403 

421 

23?.,  516,567 

64,  65,410,423,  569 

■  • .  »••  •••    OlU 

232,  233 

694,  708 

306 

34,  403,  404,410,  417, 

64  ,  848 

410,  773 

^77 

■  •  *  ••*  •■•     Ci'J 

.  400,  404,  425,  765,  768 

846 

...  67,  MJ7,  402,  763 

199, 93S 

859 

257,  '271 

S9S,  764 

398,  764 

400,417,  4  19,  567 

707,  714,  782 

214,52),  528,708,  727, 

804    942 

334,  80* 

...         ...         ..    804 


viresceus 

virgatum 

virgatus 

virtdnianum 

viridanus 

viridicollis 

viridiflora 

viridis  ... 

viscida ... 

viscosa  ...397 

viscosum 

Viscum... 

Vitaceas 

Vitex     ... 

vitifolius 

Vitis 

Vittaria 

vittatus... 

Viverra... 

Vivipara 

Vivincula 

volnbilis 

Volu'arella 

vulcanas 

vulgaris 

vulgatum 


PAGE 

80,431 

408 

849 

429,612,  648 

289 

868 

411,  424 

62,  65,  85,  34  3,  348—351, 

420,  529 

404 

,402,403,405,406,41 5  5(10,770 

410,  428,  773 

421,570 

59,402,  570,  767 

418 

399 

64,  402,  566,  767 

610,  (J47 

289    938 

...93,  ^ffi,  426,  436,  567,  570 
706 

...     411,  774 

•  ••  •••  <■■  •>•    t)i*0 

408,769,  772,  849 

•  •*  •••  •■■  -  •  •     D  »'  O 


walkera? 
wall  i 

wallicbia^a 

wall  chianus 

wallichii 

Walt  her  ia 

ward! 

warrensis 

Werielia 

welshii 

Wendlandia 

wemermanni 

white  beadi 

whitei     .r 

whit  tiilli 

wiirhtiana 


wiglitianuna 
wightianus 


422,630, 

101, 103,  122,  126, 
712,713,  716, 
416,7  73, 


280— 


2443. 


396,4  01,  403,4  09, 
417,  418,419,422 


641,  644 

646,  648, 

725,  727 

854,  859 

567,  570 

401,  414 

400,  765 

283  744 

....  567 

...  410 

60 

409,  841 

...  724 

882,  883 

...  489 

865  80S 

41U,  414, 

424,  425, 

567,  570 

...  642 

422,  427 


CXXH 


INDEX. 


PAGE 

wightii...397,  401,  402,  404,  409,  412,413 
415,  416,  423,  427,  570,  588 


willdenoviana.. 

willdenovii 

williamsi 

witeoni 

Wis8neria 

Withania 

Wolffia 

Woodrowia 

woodrowii 

wolfi       

Wolffia 
Wrightia 


xanthaula 
xanthina 
xanthocarpuni 
xanthocylus     ... 
xanthogenys    ... 
Xanthelasma   ... 
xantholaernus  ... 
xanthorhynchus 
xanthoschista  .., 
xantliosaris 
xauthoxyloides 
xaathozonea 
xanthozonus    ... 

A6Q  •  ••  ••< 

Xenclaphis 
Xenochruphis  ... 
Xerus    ... 

Xylia 

xylocarpa 

xylocarpuni 

xylophis 

xylopyrus 

XyloryctidaB    ... 

.Xyridacece 


403 

401 

86 

796, 804,  805 

569 

...  415 

569 

567 

...      402,  567 

462 

426 

...      412,  844 


...  448 
...  £26 
...  415 
..,  86 
...  286 
84,  938 

707,  936 
...  681 
...  289 
...  636 
...  817 
...  34 
..  307 
...  103 
...  724 

101,  720 
...  244 
...  495 
...  416 
...  892 
...  334 
...  402 

150,  625 
...  561 


varcandensis 
yerburyi 
Yponomeuta 
Ypthima 


PAGE 
...  678 
...  60 
...  153 

...  884 


Zabrus   ...         ...         ...  867 

zachrysa  ...  ...  829 

zaniarada         ...         ...         ...         ...     31 

zamenis... 6.  103,  113,115,  214,  230,232, 

326,  332,  516, 521,  689,  708, 

718,720,  727, 735,  795,798— 

800,936,  939,942,  945 

»..  -••  •«•    00*" 


Zannichellia 
zaocys    ... 
zelanicum 
Zenker  ianum 

zetis 

Zeuxine 

zeylanica 

zeylanicum 

zeylonensis 
zeylonica 
zibitha  ... 
zingiber 
Zingiberaceae  ... 

Z.  I Z  G  1  II       •  •  •  •  •  m 

Zizyphus 
Zoothera 
zornia   ... 
zosterops 
zygitis  ... 
zygcenidise 
zygonidia 
zygophyllacese 
zygophylluna    ... 


...     325,  516 

...         ...  613 

428,  642 

241,246—249,  706 

*  .  •  ••■  *••  t  •  •      -J  — >   r 

396,399,411,  414,  416,  418, 

421,  569,  612,645,  765 

...  63,414,  421,   422,  046, 

775,  776 

•  •■  •••  »  •  •  .  •  .         < •  *  * 

40't 

•  •  •  *  * •  •••  •*»/'"' 

*  •  •  •••  •  •  .  ♦«•''''< 

•••  ...  ......     U  S 

.  ■  •  ...  .  •  •     ■■•.'..» 

63,  67,68,402,767,  849 

'•  ■  ...  '•.•     '('J 

404,  769 

...  80,  287,358,  494 

...  •••  •  ••     J  *'    ' 

•  a.  ...  •!•       lOv 

477 

59,  400,  766 

...  63,  67,  766 


THE 


JOURNAL 


OF    THE 


Bombay  Natural  History  Society. 


EDITED    BY 
W.     S.     MILLARD, 
E.    COMBER    and    R.    A.    SPENCE. 


VOL.  xviii,  :cto.  1. 


Date  of  publication,  12th  November  1907. 


Price  to  Non-Members  ...         ...         ...  Es.  7-8 


LONDON  AGENT. 

R.  H,  PORTER,  7,  Prince's  Street, 
Cavendish  Square,  W. 


PRINTED  AT  THE    TIMES  PRESS. 


Persons  desirous  of  Jo'nlng  thn  Society  should  apply  to  the  Honorary  Secretary,  Bombay  Natural 
Historv  Sneiety,  8.  Ap»ll't  street-  Bombay.  The  entrance  fee  is  Us.  10  and  the  annual  subscription  Rs..  15 
only,  which  entitles  Members  to  the  Journal. 

233607 


CONTENTS    OF     THIS    NUMBER. 

Page 

Indian  Ducks  and  theiu  Allies.  Plate  XXV.  The  Ruddy  Shel- 
drake OR  Brahminy  Duck  {Casarca  rutila)  Frontispiece. 

A  Popular  Treatise  on    the  Common  Indian  Snakes.    Part    V. 

{With  Plate  V.)  By  Major  F.  Wall,  i.M.s.,  cm.z.S 1 

The  Shot  Borers  of  Bamboos  and  Wood  Borers  of  Pinus  longifolia. 

By  E.  P.  Stebbmg,  f.l.s.,  f.z.s.,  f.e.s 18 

The  Moths  of  India.  {With  a  Plate.)  By  Sir  Geo.  Hampson,  Bart., 

F.Z.S.,  f.e.s «, 27 

The  Flora  of  Aden.     Part  II.    By  Rev.  E.  Blatter,  s.j 54 

Notes  on  a  Trip  after  the  Ovis  Poll    ( With  a  Plate.)    By  Col. 

G.  D.  F.  Sulivan 69 

On  the  Birds  of  the  Chindwin,  Upper  Burma.     By  Major  A.  Mears, 

Survey  of  India,  and  Eugene  W.  Oates,  f.z.s 78 

The  Orchids  of  the  Bombay  Presidency.     By  G.  A.  Gammie,  f.l.s. 

Part  IV.   (With  Plate  V.) 88 

Some  Indian  Freshwater  Shells.     I3y  Gordon  Dalgliesh       92 

Note  on  Snakes  collected  in  Fyzabad.    By  Major  F.  Wall.,  i.m.s., 

O.H.Z.S.  (With  2  Plates) 101 

On  a  new  Genus  and  some  new  Species  of  Aculeate  Hymenoptera 
collected  by  Lt.-Col.  C.  G.  Nurse  in  Baluchistan.  By  P. 
Cameron 130 

Descriptions  of  Indian  Micro-Lepidoptera.    By    E.  Meyriok,  b.a., 

f.r.s.,  f.z.s » 137 

Blood-sucking  Insects  and  Tropical  Diseases   161 

Review.    "Indian  Insect  Pests"..... 181 

The  Late  Mr.  L.  C,  H.  Young 184 

Miscellaneous  Notes — 

1.  A  new  Tortoise  from  Travancore.    By   Harold  S.  Ferguson lg(> 

2.  The  Birds  of  Chitral.    By  E.  Comber,  F.Z.S 18G 

3-    Breeding  seasons  of  Deer.    By  C.  Hudson,  i.c.s 187 

i.    Occurrence  of  Omithoptera  minus  in   the   Ahmednagar   District.    By 

W.  G.  Betbam,  I.F.S 187 

5.  Occurrence    of  the   Dusky   Ouzel   (Me'/ula  fuscata)    at    BanDU.    By 

Major  H.  A.  F.  Magrath 187 

6.  Curious  behaviour  of   Aquila  hzttata,  The  Lesser-spotted   Eagle.    By 

S.  L.  Whympher   187 

7.  A  massive   Sambar  head.    By  T.  A.  Hauxwell,  I.F.S ^88 

8.  Ovoviparous  habit  of  the  Paint  d  Tree  Snake  (Dtndrpphis pictus~).  By 

Major  F.  Wall,  I.M.S.,  C.M.Z.S ~. 189 

9.  Do  Bats  eat  Birds  ?     ByE.H.  Aitken 190 

10.  Some  Additions  to  the  Birds  of  India.    By  Lieut.  C.  H.   1.  Whitehead, 

56th  Rifles,   F.  F 190 


CONTENTS     OF     THIS    N  U  M  B  E  R—(contd.) 

Page. 

Miscellaneous  Notes— condd. 

11.  Nesting  Notes  from  the  North-West  Frontier.  By  Lt.  C.  H.  T.  Whitehead      191 

12.  An  Indian  Dormouse.    By  Lt.  C.  H.  T.  Whitehead     193 

13.  Some   Notes  on    Wild  Dogs  and   Panthers.     By  Lt.-Col.  F.  W.  Catou 

Jones,  R.  A.  M.C. 194 

11.  The  Climatal  Changes  of   Meiamtts  leda.     ByE.H.  Aitken 195 

15.  Occurrence  of    Larrivora  cyanea  in   the   Hazara  District.     By   Major 

H.  A.  F.  Magrath 197 

16.  The  Enemies  of  Snakes.     By  Major  M.  B.  Roberts 197 

17.  Differentiation  of  Species.    By  C.  H.  Donald,  F.z.s 19g 

18.  A  visit  to  South  Sentinel  Island.     By  B.  B.  Osmaston,  I.F.S 201 

19.  Extension  of  the  Habitat  of  the  Sand  Snake  (Psammophis  leitkii).    By 

Major  F.  Wall,  I.M.S.,  C.M.Z.S 203 

20.  The    Praying  Mantis.    By  Rev.   E.  Blatter,  s. J 203 

21.  Viviparous   habit  of  the  false  Himalayan  Viper  (^Psammodynastcs  pulve- 

rulentus').    By  Major  F.  Wall,  i.m.s.,  c.m.z.8. 204 

22.  Remarks  on  the  Embryology  of  a  Snake.    By   Major  F.  Wall,   IMS., 

CM.Z.S 205 

23.  Notes  on   a  Social   Spider  (Stegi'dyfihm   larasinorum^,   Karsch.    By 

C.  E.  C.  Fischer 206 

21.  Natural   layering   of    Desmodium     ti&folium,   G.  Don.    By   C.  E.  C. 

Fischer... 207 

25.  Aberration    in    scales  of  rcgrown  Tail  of  Agama  tuberculata.  Grey.     By 

C.  E.  C.  Fischer 208 

26.  Note   on    the    Breeding   of   Snakes   in   captivity.     By  Lt.-Col.  W.  B. 

Bannerman,  m.d,  i.m.s 208 

27.  Peculiar  progression  of  a  Cobra   (.Nala  tnpudians).     By  Major  F.  Wall, 

I.M.S.,  C.M.Z.S 209 

28.  Vernacular   names  of  some  Indian  Ducks.    By    Major   F.  Wall,  I.M.S., 

C.M.Z.S .'„. 210 

29.  Freshwater  Shells.    An  Appeal.  By  E.  Comber    210 

SO.  Note  on  effect  of  Strychnine  Poison  on  Wild  Dogs.  By  D.O.  Witt,  i.F.s.     211 

Proceedings    of    the     Meetings    held    on    25th    July    and    5th 
September  1907  214 

Report   of   the  Meetings   of  the  Baluchistan  Natural  History 
Society,  Quetta 220 


BOMBAY  NATURAL  HISTORY  SOCIETY- 

:nt  o  t  i  c  :e  . 

The  back  numbers  of  the  Society's  Journal  are  still  to  be  obtained  at  the 


following 

rates : — 

Price  to  the 

Price  to 

Price  to  the 

Price  to 

Public 

. 

Members. 

Public 

. 

Members. 

Bronght  forward  Rs.  108  10 

Rs. 

69 

6 

Vol.  I.— 

Vol.  X.— 

No.  1     ... 

Rs.  2 

0 

Rs.  1 

4 

No-  1     ... 

Rs.  5 

0 

Rs. 

3 

6 

jj        £    tb... 

4 

>,    1 

8 

j,     2  It... 

„     5  12 

J) 

3 

12 

;,        8   II... 

9 
ii    - 

4 

,,    1 

8 

,*    3      ... 

„     5 

0 

Jj 

3 

6 

•■     4     ... 

„    2 

0 

,,    1 

4 

JJ         4      M   ... 

.,    4 

0 

J; 

2 

8 

Rs. 

8 

8 

— Rs. 

5 

8 

„     5      ... 

51         w 

0 

jj 

1 

4 

Vol.  II— 

— Rs. 

21 

12 

— Rs. 

14 

4 

No.  1     ... 

Rs.  2 

0 

Rs.  1 

4 

Vol.  XI.— 

,,    2     ... 

i,    2 

0 

»    1 

4 

No.  1     ... 

Rs.  5 

0 

Rs. 

3 

6 

i»    3 

„    2 

0 

4 

j>    *     ... 

»    6 

0 

i> 

4 

0 

„    4R... 

i,    2 

0 

,,    1 

4 

»    3      ... 

,,     6 

0 

1; 

4 

0 

-Rs. 

S 

0 

— Rs. 

5 

0 

ji           ••• 

ii    6 

0 

|| 

4 

0 

Vol.  Ill- 

„     5      ... 

,,    2 

0 

II 

1 

4 

No    1  R  .. 

Rs   2 

o 

Rs.  1 
„    1 

4 

Tta    •* 

0 

— Rs. 

1  A 

if. 

„'2 

0 

4 

Vol.  XII  — 

-■ ' 

10    iv 

„    3R... 

9 
11      - 

0 

i,    1 

4 

No.  1     ... 

Rs.  6 

0 

Rs. 

4 

0 

„    4R... 

9 

l>      - 

0 

„    1 

4 

„    2      ... 

ii    6 

0 

1) 

4 

0 

-Rs. 

8 

0 

-Rs. 

5 

0 

99       **         ••• 

ii     6 

0 

Jj 

4 

0 

Vol.  IV  — 

„    4      ... 

„    6 

0 

JJ 

4 

0 

No.  1  P..,. 

Rs.  2 

0 

Rs.  1 

4 

»>    y     ••• 

9 
Ii      ■ 

0 

JJ 

1 

4 

,,    2  R... 

n    2 

0 

»    1 

4 

-Rs. 

26 

0 

— Rs. 

17 

4 

»    "     •«• 

„    2 

0 

„    1 

4 

Vol.  XIII.- 

„    4R... 

>i    2 

0 

1,      1 

4 

>»o.  1     ... 

Rs.  6 

0 

Rs. 

4 

0 

-Rs. 

8 

0 

— Rs. 

5 

0 

„    2      ... 

i.    6 

(1 

jj 

4 

0 

Vol.  V  — 

,i    3      ... 

i>    6 

0 

JJ 

4 

0 

No.  1    ... 

Rs.  2 

0 

Rs.  1 

4 

„     4      ... 

i,    6 

0 

JJ 

4- 

0 

„    2R... 

,,    3 

6 

>,    2 

4 

>i     5      ... 

••     3 

0 

99 

2 

0 

99       3        ... 

„    2 

0 

,,    1 

4 

-Rs. 

27 

0 

-Rs. 

18 

0 

jj        4    i\.«. 

,.    3 

12 

„    2 

8 

Vol.  XIV.- 



-Rs. 

21 

2  ■ 

— Rs. 

7 

4 

No.  1      ... 

Rs.  (5 

0 

Rs. 

4 

0 

Vol.  VI.— 

i>    *     •-• 

i>    6 

0 

JJ 

4 

0 

No.  1     ... 

Rs.  2 

0 

Rs.  1 

4 

„     3      ... 

>,    6 

0 

j> 

4 

0 

»    *     ••• 

„     2 

0 

„     1 

4 

„     4      ... 

ii    6 

0 

•J 

4 

0 

j?     o  n... 

i,    3 

0 

,»    2 

0 

>,    5      ... 

,.    2 

0 

99 

1 

4 

„     4  R... 

o 

•  i       O 

0 

.    2 

0 

-Rs. 

26 

0 

Pa    '^ 

4 

7»          v 

-Rs. 

10 

0 

— Rs. 

6 

8 

Vol.  XV- 

—  lia. 

Vol.  VII.— 

No.  1     ... 

Rs.  (1 

0 

Rs. 

4 

0 

No.  1  R... 

Rs.  4 

0 

Rs.  3 

0 

n    « 

i,    6 

0 

9} 

4 

0 

»»    - 

>,    4 

0 

„    2 

8 

ii     3      ... 

,,    6 

0 

JJ 

4 

0 

„    3      ... 

,.     4 

0 

.,    2 

8 

ii    4      ... 

,.    6 

0 

j  j 

4 

0 

»    4     ... 

>i    4 

0 

„     2 

8 

,.    5      ... 

,.    2 

0 

JJ 

1 

4 

j>    5 

n    2 

0 

— Rs. 

18 

„     1 
0 

4 
— Rs. 

11 

12 

Vol  XYI- 

— Rs 

26 

0 

— Rs. 

17 

4 

Vol.  VIII- 

No.  1      ... 

Rs.  7 

8 

Rs. 

5 

0 

No.  1     ... 

Rs.  4 

0 

Rs.  2 

8 

ii    «     ••• 

ii    7 

8 

ii 

5 

0 

u    &     ••• 

,,    4 

0 

„    2 

8 

ii    ■•     ••• 

ii     7 

8 

ii 

5 

0 

»    «*     ••• 

i,     4 

0 

>,    2 

S 

I,    4     .. 

.,    7 

8 

5? 

5 

0 

»          ••• 

»    4 

0 

i>    2 

8 

ii     ,J       ••• 

»    2 

0 

II 

1 

4 

n    5     ... 

n    2 

0 
-Rs. 

18 

,.    1 
0 

4 

— Rs. 

11 

4 

Vol.  XVII- 

— Rs 

32 

0 

— Rs. 

21 

4 

Vol.  IX  — 

No.  1 

Rs.  7 

8 

Rs. 

5 

0 

No.  1     ... 

Rs.  4 

0 

Rs.  2 

8 

9 

i»     7 

8 

ii 

5 

0 

„    2     ... 

„    4 

0 

.,    2 

8 

)i     "       ... 

„     7 

8 

>> 

5 

0 

i>     «     ••• 

„     4 

0 

9 

8 

»    4      ... 

i,    7 

8 

>i 

5 

0 

*    4      ... 

.,    5 

0 

,>    3 

6 

ii    *J      ... 

•  >,    2 

0 

ii 

1 

4 

»     2 

0 
— Rs 

.19 

,.     1 

0 

4 
— Rs. 

12 

2 

~Rs. 

32 

0 

— Rs. 

21 

4 

Carried  forward  Rb. 

108 

10 

Rs. 

69 

6 

Total    ... 

Rs. 

3?4 

6 

Rs. 

212 

8 

E.  signifies  "  reprint"  ana  no  plates. 


Apply  to  the  HONORARY  SECRETARY, 

Bombay  Natural  History  Society. 


THE 


JOURNAL 


OF    THE 


Bombay  Natueal  Histoky  Society. 


EDITED    BY 

W.     S.     MILLARD, 

E.    COMBER    and    R.    A.    SPENCE. 


vol.  ^-viii,  nsro.  2. 


Date  of  -publication,  13th  April  1908. 


Price  to  Non-Members  < ...  Bs.  7-8 


LONDON  AGENT. 

R.   H.  PORTER,  7,  Prince's  Street, 
Cavendish  Square,   W. 


PRINTED  AT  THE    TIMES  PRESS. 


Persons  desirous  ot  Joining  the  Society  should  apply  to  the  Honorary  Secretary,  Bombay  Natural 
History  Society,  6)  Apollo  Street,  Bombay.  The  entrance  fee  1b  Es.  10  and  the  annual  subscription  Rs.  15 
only,  which  entitles  Members  to  the  Journal. 

5722*08 


CONTENTS    OF     THIS    NUMBER. 

Page 
Indian  Ducks  and  their  Allies.  Plate  XXVI.    The  Sheldrake 

{Tadorna  cornuta)    Frontispiece. 

A  Popular  Treatise  on  the  Common  Indian  Snakes.  Part  VI. 
The  Golden  Tree-Snake  (Chrysopelea  ornata)  {With  Plate  VI. 
Diagram  I  and  Map.)    By  Major  F.  Wall,  i.m.s.,  c.m.z.s 227 

On  the  Generic  position  of  the  Groups  of  Squirrels  typified  by 
"  Sciurus"  berdmorci  and pernyi,  respectively,  with  descrip- 
tions of  some  new  Oriental  Speciks.     By  Oldfield  Thomas  244 

The  Drinking-  Habits  of  Wild  Animals.    By  Major  R.  G.  Burton  ...  250 

The  Moths  of  India.    Part  X.    By  Sir  Geo.  Hampson,  Bart.,  f.z.s., 

f.e.s 257 

Two  new  Snakes  from  Assam.    (With  a  Plate.)    By  Major  F.  Wall, 

I.M.S.,  C.M.Z.S 272 

Additional  Cuckoo  Notes.    By  E.  C.  Stuart  Baker,  f.z.s 275 

On  some  Indian  Forms  of  the  Genus  Micromys.    By  R.  C.  Wroughton.  280 

Notes  on  the  Birds  of  Thandiani.    By  Major  H.  A.  F.  Magrath    284 

A  Contribution  to  the  Aculeate  Hymenoptera  of  the  Bombay 
Presidency.    By  P.  Cameron 300 

Notes  on  a  Collection  of  Snakes  from  Khasi  Hills,  Assam.    By 

Major  F.  Wall.,  i.m.s.,  c.m.z.s 312 

Notes  on  Indian  Ferns.    By  Col.  R.  H.  Beddome  338 

Local  Bird-Migration  in  India.    By  D.  Dewar,  i.c.s 343 

A  Visit  to  Barren  Island  in  the  Andamans.    By  B.  B.  Osmaston, 

i.f.s 357 

Palinurus  or  the  "Spin?  Lobster"  of  Bombay.  {With  Illustrations.) 

By  Arthur  Powell 360 

Contributions  to  the  Flora  op  North  Coimbatore.  ( With  a  Map.) 

By  Revd.  E.  Blatter,  s.J . 390 

Some  notes  on  Pintia  ferrea,  Wlk.,  Cyclopia  papilionaris,  Drury,  and 

Eeterusia  magniftca,  Butl.  (With  a  Plate.)    By  Chas.  B.  Antram  ...  430 

A  further  list  of  Birds  from  the  Chindwin,  Upper  Burma.    By 

Cyril  Hopwood,  i.f.s 432 

Breeding    Habits    of   some    Snakes    and    Lizards.     By  Rev.    F. 

Dreckmann,  s.J 434 

Descriptions    of    Indian    Micro-Lepidoptera.    Part    VI.     By  E. 

Meyrick,  b.a.,  f.r.s.,  f.z.s r 437 

Further  Notes  on    Birds    of   the    provinces    of    Kashmir  and 

Jammu  and  adjacent  districts.     By  Colonel  A.  E.  Ward 461 

A  sub-division  of  the  old  Genus  Nesolda,  with    descriptions  of 

THREE  NEW  MEMBERS   OF  THE  GROUP,   AND     OF    A    Mas    FROM  THE 

Andamans.    By  Oldfield  Thomas    46.3 

A  NEW   LONG-EARED     BAT     FROM     NORTHERN      INDIA.      By    G.    E.    H. 

Barrett-Hamilton 468 

A  List  of  Publications  relating  to  Indian  Fauna  for  1905......  469 

The  Protection  of  Wild  Birds  and  Game  in  India 482 

Review  : — "  The  Game    Animals   of    India,  Burma,  Malaya   and 
Tibet."   , , 484 


CONTENTS     OF     THIS    N  U  M  B  E  R—(contd.) 

Page 
Miscellaneous  Notes— 

1.  A  Gaur  attacking:  and  killing  a  man  without  provocation.    By  Lieut. 

Col.  H.  V.  Biggs,  R.E , 487 

2.  The  effect  of  strychnine  on  Wild  Dogs.     By  A.  A.Dunbar   Brander, 

x.wjb 487 

3.  The  Bhutan  Takin.     By  R.  Lydekker 488 

4.  The  Baluchistan  Gazelle.      By  Major  R.  G.  Burton  489 

5.  Major  Reunion's  Wild  Sheep.     By  R„  L 490 

6.  Shedding  of  the  Antlers  of  the  Muntjac  or  Barking  Deer  (Cervulus 

muntjac).    By  E.  Comber  490 

7.  The  Anamese  Serow , 491 

8.  Malformed  Sambar  Horn.    By  E.  W.  Trotter 492 

9.  Do  wild  animals  ever  die  a  natural  death  ?     By  W.  G.  Betham 493 

10.  Notes  on  nidification  of  various  birds  in  the  Upper  Chindwin  and   at 

Maymyo,  Upper  Burma.    By  J.  C.  Hopwood,  i.f.s 494 

11.  Nesting  of  the  Indian  Great  Reed  Warbler  (Acrocephalus  stentoreus) 

in  India.    By  S.  L.  Why-roper .. 495 

12.  Notes  on  the  Manipur  Bush-Quail  (Microperdix  manipurensi*')  in  cap- 

tivity.   By  Capt.  P.  Powell  Connor.  I.M.S.,  F.R.C.S 496 

13.  A  note  on  the  distribution  of  the  Burmese  Grey    Duck   or   Spot-bill 

(Polionetta  haringtoniy  Oates).     By  J.  C.  Hopwood,  i.F.S 498 

14.  Nesting  of  the  Rufous-bellied  Hawk-Eagle.     By  T.  F.  Bourdillon    ...     499 

15.  Note  on  the   Bearded  Vulture   (Gyp actus  barbatus)  or  "  Lammer- 

geyer.v    By  Lieut.-Genl.  W.  Osborn 500 

16.  Remarks  upon  the  snake   Contia  angusticeps.    By    Major  F.   Wall, 

I.M.S.,  C.M.Z.S 501 

17.  Notes  on  the  iacubation  and  brood  of  the  Indo-Burmese  Snake-lizard 

or  Slow-worm  (Ophisaurus  gracilis').    By  Major   F.   Wall,    I.M.S., 
c.M.z.s .' 503 

18.  Viviparous  habit  of  the  Common  Indian   Skink  (Lygosoma    indiea). 

By  Major  F.  Wall,  I.M.S.,  C.M-Z.S 505 

19.  Remarks  on  the   Agamoid  Lizard  Ptyctolcemus  gvlaris.    By    Major 

F.  Wall,  r. m.s.,  c.M.z.s 505 

20.  Remarks  on   the  Agamoid  Lizard    Calotes  jerdunii.    By    Major  F. 

Wall,  I. M.S.,  CM  .z.s 505 

21.  On  the  nets  used  by  the  fishermen  of  North  Kanara.    By  E.   Comber.     506 

22.  Keenness  of  sight  in  Birds  and  Animals.     By  C.  H.  Donald 508 

23.  Cannibalism  of  a  Caterpillar.    By  C.  E.  C.  Fischer    , 510 

24.  Note  in   regard  to   the   habits  of   the   Praying   Mantis.    By   L.  K. 

Martin 511 

25.  Sexua]  attraction  in  Lepidoptera.    By  W.  Howard  Campbell  5H 

26.  Sweeping  for  Moths.     By  W.  Howard  Campbell 512 

27.  Fleas  and  Plague.     By  E.  L.  Sale,  i.C.S 512 

28.  A  note  on  Hura  crepitans,  Linn.,  found  in  Khandala,  W.  Ghats.  By 

Lt.-Col.  K.  H.  Kirtikar,  P.L.s.,  i.m.s.  (Ret.) 513 

Proceedings 515 

Report  of  the  Baluchistan  Natural  History  Society    520 


BOMBAY  NATURAL  HISTORY  SOCIETY- 

NOTICE. 

The  back  numbers  of  the  Society's  Journal  can  still  be  obtained  at  the  follow- 
ing rates : — 


Price  to  the 

Price  to 

Price  to  the 

Price  to 

Public 

Members. 

Public 

Members. 

Brought  forward  Eb.  108  10 

Es. 

69 

6 

Vol.  L— 

Vol.  X.— 

No.  1     ...  Rs.  2 

0 

Rs.  1    4 

No.  1     ...  Rs.  5 

0 

Eb.  3 

6 

»    "  K.»     >j    " 

4 

„    1    8 

Jj         w    it...         jj         O     \.£i 

,,    3 

L2 

„    8  R...     „    2 

4 

j,    1    8 

,j    o      ...     j,    5 

0 

„    3 

6 

»     4     ...     jj     2 

0 

„     1     4 

-,     4  Jv.,«     ,j     4 

0 

jj    2 

8 

-Rs. 

8 

8 Rs. 

5 

8 

"S                               9 
J!        °           •••         JJ         « 

0 

jj    1 

4 

Vol.  II— 
No.  1     ...  Es.  2 

Rb  91   " 

12 

— Rs. 

14 

4 

0 

Rs.  1     4 

Vol.  XI.— 

9                          9 
,1      i.       ...       jj      J. 

0 

„    1     4 

No.  1      ...  Rs.  5 

0 

Es.  3 

6 

»j      °       •••      JJ      2 

0 

,»    1     4 

jj     2      ...      u     b 

0 

jj    4 

0 

„    4R...     „    2 

0 

j,    1     4 

jj     o       ...      „      6 

0 

„    4 

0 

-Rs. 

8 

0 Rs. 

5 

0 

jj            ...     jj     6 

0 

jj    4 

0 

Vol.  Ill— 

jj     5      ...     „     2 

0 

jj    1 

4 

No.  1  R...  Eb.  2 
))     Z  it,,.      ?,     Z 

0 
0 

Rs.  1     4 
„    1     4 

Tta   9% 

0 

— Eb. 

16 

10 

Vol.  XII  — 

i,    3E...     „    2 

0 

„    1     4 

No.  1      ...  Rs.  6 

0 

Rs.  4 

(i 

»    4R...     „    2 

0 

„    1     4 

,.    2     ...     „    6 

0 

,j    4 

0 

-Rs. 

8 

0 Rs. 

5 

0 

jj     o       ...      jj     o 

0 

j,    4 

0 

Vol.  IV  - 

jj    4      ...     „    6 

0 

.,    4 

0 

No.  1  R...  Es.  2 

0 

Rs.  1     4 

r>                          9 

0 

j.     1 

4 

„    2R...     „    2 

0 

„    1     4 

-Rs.  26 

0 

— Es. 

17 

4 

jj     o      ...     ,,     2 

0 

„     1     4 

Vol.  XIII.— 

,j    4R.,.     „    2 

0 

„    1    4 

No.  1      ...  Rs.  6 

0 

Es.  4 

0 

-Eb. 

8 

0 Rs. 

5 

0 

„    2     ...     ,.    6 

0 

jj     4 

0 

Vol.  V.— 

u    3      ...     „    6 

0 

jj    4 

0 

No.  1     ...  Rs.  2 

0 

Rs.  1     4 

j.    4      ...     „    6 

0 

jj    4 

0 

„    2R...     „    3 

6 

„    2     4 

JJ       °         ...       Jj       o 

0 

,j    2 

0 

jj    °     ••*     >j    2 

0 

„    1     4 

-Rs.  27 

0 

-Es. 

18 

0 

«j         4    Xi*c«          ))         O 

12 

„    2    8 

Vol.  XIV.— 

— Eb. 

11 

2 Rs. 

7 

4 

No.  1      ...  Rs.  6 

0 

Rs.  4 

0 

Vol.  VI.— 

jj     2      ...      ,,     o 

0 

jj    4 

0 

No.  1     ...  Rs.  2 

0 

Rs.  1    4 

„     3      ...     „     6 

0 

»    4 

(1 

.j     2      ...     jj     2 

0 

„     1     4 

jj     4      ...     „     6 

0 

jj    4 

(1 

jj     o  K..»     J,     o 

0 

„    2     0 

jj     o      ...     .,     2 

0 

jj    1 

4 

jj     4  **,.«      ,,     o 

0 
-Rs. 

10 

.,    2    0 
0 Rs. 

6 

8 

Vol.  XV,— 

—Rs.  26 

0 

— Rs. 

17 

4 

Vol.  VII— 

No.  1     ...  Es.  C 

0 

Rs.  4 

0 

No.  1  E...  Rs.  4 

0 

Rs.  3    0 

„    2     ...    „    6 

0 

»,    4 

0 

»     -      ...     jj     4 

0 

„    2    8 

jj    3      ...     jj    6 

0 

,j    4 

II 

„    3     ...     „    4 

0 

„    2    8 

j,    4      ...     „    6 

0 

,,    4 

(1 

jj    4     ...     „    4 

0 

„     2     8 

jj     O      ...     j  j     2 

0 

,j    1 

4 

sj    o     •«•     »j     2 

0 
— Rs. 

18 

„     1     4 
0 Rs. 

11 

12 

Vol  XVI.— 

— Rs.  26 

0 

— Rs. 

17 

4 

Vol.  VIII.— 

No.  1      ...  Es.  7 

8 

Es.  5 

0 

No.  1      ...  Rs.  4 

0 

Rs.  2     8 

9                        7 
jj     i       ...     jj      i 

8 

j.     6 

0 

0                                 A 
j,       _i         ...       ,,        t 

0 

„    2     8 

jj     3      ...     ,j     7 

8 

„    5 

0 

jj    3      ...     „     4 

0 

j,    2     S 

jj     4      ..      ,j    7 

8 

„    5 

0 

ij     4      ...     ,,     4 

0 

,»     2    8 

jj     >j      ...     ,j     2 

0 

j,    1 

4 

jj    5      ...     ,,     2 

0 
— Es. 

18 

.»    1     4 

0 Rs. 

11 

4 

Vol.  XVII— 

— Es.  32 

0 

— Es. 

21 

4 

Vol.  IX  — 

No.  1      ...  Rs.  7 

8 

Rs.  o 

0 

No.  1     ...  Rs.  4 

0 

Es.  2    8 

jj     ^      •••    jj     ' 

8 

„    5 

0 

„    2      ...     „    4 

0 

.,2    8 

^i                      7 
jj     p       ...     jj     < 

8 

j>    § 

0 

jj    -j     ...    j,     4 

0 

„    2     8 

jj     4       .c.     jj     7 

8 

j,    5 

II 

.,    4      6 

0 

„    3     6 

tj     -J       ...     jj     ^ 

0 

,j     1 

4 

jj     •>      <*.     jj     2 

0 
Es 

19 

„     1     4 
0 Es. 

12 

2 

-Rs.  32 

0 

— Rs. 

21 

4 

A*/ 

Total    ...  Es.    324 

G 

Rs. 

212 

8 

Carried  forward  Rs.  108 

10             Es. 

69 

6 

R.  signifies  "reprint"  and  no  plates. 


Apply  to  the  HONORARY  SECRETARY, 

Bombay  Natural  History  Society. 


THE 


JOURNAL 


OF    THE 


Bombay  Natural  History  Society. 


EDITED    BY 

W.     S.     MILLARD, 

R.    A.    SPENCE  and    N.    B.     KINNEAR. 


"VOL-    XVIII,    !ETO.    3. 


Date  of  publication,  loth  July  1908. 


Price  to  Non-Members  *..         ...         •••  Rs.  7-8 


LONDON  AGENT. 

R.   H.  PORTER,  7,  Prince's  Street, 
Cavendish  Square,  W. 


PRINTED  AT  THE    TIMES  PRESS. 


NOTICE. 


Persons  desirous  of  Joining  tho  Society  should  apply  to  the  Honorary  Secretary,  Bombay  Natur.il 
History  Society,  6,  Apollo  Street,  Bombay.  The  entrance  fee  1b  Ra.  10  and  the  annual  subscription.  Ks.  15 
only,  which  entitles  Members  to  all  the  Journals  issued  during  that  year. 

2098*08 


CONTENTS    OF     THIS    NUMBER. 

Page 

Indian  Ducks  and  their  Allies.  {Plate  XXVII.)  The  White- 
winged  Wood  Duck  (Asarcornis  scutulata)   Frontispiece. 

A  Popular  Treatise  on  the  Common  Indian  Snakes.  Part  VII. 
The  Saw-scaled  Viper  or  Echis  {Edit*  ranuata)  and  The 
Gamma  or  Common  Brown  Tree-Snake  {Dipwhmoqilim  trigo- 
nritus),     (With  Plate  711,  t;  Bun/rums   and  3  Maps.)     By  Major 

X.  •     \ »  till  y  I  »Al,o.  j  L/#iM»Zi«o.  ••••••••«•••...  •••  *•  •  •  *«•••»•••.••»•  ••••••«  »,,  «•••••••  •     t)ii»-) 

Bean-Geese  of  Asia.     By  S.  A.  Buturlin 555 

The    Flora    op   the    Bombay   Presidency.    (Statistico-Biological 

Notes.)     {With  Plate  A.)    By  E.  Blatter,  S.J 562 

The  Moths  of  India.    Series  III,  Part   KB    By  Sir  Geo.  Hampsoii, 

Bart.,  f.z.s.,  f.e.s 572 

The  Orchids  of  the  Bombay  Presidency.     Part  VI.    {With  Plates  V 

and  VI.)     By  G.  A.  Gammie,  f.l.s 5S(l 

Caterpillars  as  Ants' Pets.    By  E.  Blatter,  S.J,   591 

Biological  Notes  on  Omental  Hemiptera,  No.  1.    (With  a  Plate.) 

By  J.  C.  Kershaw  and  G.  W.  Kirkaldy ■ 596 

Ferns  of  the  Bombay  Presidency.    By  E.  Blatter,  S.J 599 

Descriptions    of    Indian    Micro-Lepidoptera.    Part    VII.     By  E. 

Meyrick,  b.a.,  f.b.s.,  f.z.s , 013 

Ceylon  Ferns  in  the  Bombay  Natural  History  Society's 
Herbarium.    By  E.  Blatter,  S.J 689 

A  Contribution  to  the   Aculeate   Hymenoptera  of    the   Bombay 

Presidency.     By  P.  Cameron 649 

Review. — By  E.  H.  A.  ("  Plagues  and  Pleasures  of  Life  in  Bengal,"  by 

Lieut.-Col.  D.  D.  Cunningham,  c.i.e.,  f.r.s.)  660 

Correspondence. — Proposed  alteration  to  the  Forest  Pailes  in  reference  to 
the  closs  time  for  Quail  and  Bustard  in  the  Bombay  Presidency. — 
Proposed  investigation  and  protection  of  the  Fisheries  of  Western 
India 665 

Miscellaneous  Notes—- 

1.  A  wonderful  Leopard  Skin.  (Frovi  "  The  Field?) 670 

2.  A  Panther  and  a  Buffalo.     By  H.  Tyler,  i.C.S 070 

3.  The  Indian  Mongoose.    By  Fleur-de-Lys.  (From  "  The  Field:'') 071 

i.  Indian  Hares.     By  Fleur-de-Lys.  (From  "  The  Field:''} 073 

5.  Abnormal  antlers  of  Spotted  Deer  or  Chital    (Csrtus    </xi*).    By 

Major  S.  H.  Powell,  e.e    .*.      075 

6.  A  large  Sambkar  head  (Malay  variety).    By  Major  C.  R.  Pearce, 

m.s 676 

7.  A  Siamese  Hog-Deer.    By  E.  Lydekker.  (From  "  The  Field.'"') 077 

S.     A  new  Gazelle  from  Persia.    By  E.  Lydekker.  (From  "  The  Field:')..      077 
9.     Major  Kennion's  Gazelle.    By  E.  Lydekker.  (From  "  The  Field.")  ...      078 


CONTENTS     OF     THIS    N  U  M  B  E  R—{contd.) 

Page 

10.  Habitat  of  the  Chinese  Pangholin  {Munis  aurlta).   By  Major  F.  Wall, 

L  •  •  A 1   .  Li    -  C  •  y      I  .  Dl  .  O  •     • •  a  .  •  a   •  •  •  a  •  •  ■  •  •  *  •  •  •  •  ■  •  •  •  •  •  •  *  *  •  •  ft*  ,  •  .  a  *  s  *  •  a  t  •  »  a  •  .    •  •  •  •  •  • f  •  ft  a  »  a  «  ■ •  •  •  *  •  •  •  a  •  •  (j   /    O 

11.  Note  on  the  Malabar  Spiny  Mouse  (Plat acaibthomys  lasiurux).     Bv 

Chas.  Gray '. ."..  679 

12.  Note  on  the  habits  of  the  Bengal  lied- Whiskered  Brtlbul  (Otocumpxa 

emer'ia).     By  Major  A.  Begbie , 680 

13.  Note  on  the  House-Sparrow  and  Geese.    By  llevd.  T.  Bomford    680 

14.  The  Oology  of  Indian  Parasitic  Cuckoos.     By  Chas.  M.  Inglis 681 

15.  On  the  nesting  habits  of  the  small   Indian  Spotted   Eagle  (Aqv'da 

hastata).    By  J.  Davidson  682 

- 

1G.     The    occurrence  of  the  A'vocet  (Becurrirostra  arocetta)  in  Assam. 

By  A.  M.  Primrose 683 

17.  The  Flamingo  (Phooiicopternx  fQseiis)  in  the   Darbhanga  District, 

Tirhoot.    By  Chas.  M.  Inglis 688 

18.  Note   on   the   White-fronted   Goose   (Anser  albifrovs).     By   Capt. 

H.  Fultcn , 683 

19.  Occurrence    of  the   Crested   Teal   (JEynetta  falcatd)  in   Jullundar 

District,  Punjab.     By  L.  C.  Glascocu 683 

20.  Notes  on   Birds  found  at  Bannu,  N.-W.  F.  P.     By  Major  H.  A.  F. 

Magrath   684 

21.  Some  notes  on  Birds'1  Nesting  in  Burma.   By  Major  EL  H.  Harington.  '  686 

22.  "Variety  or  Species."    ByC.H   Donald,  F.z.s 3 687 

23.  Abnormal  Tail  in    a  Lizard  Bemidactylns  gleadovii.    By  G.  A.    D. 

Stuart,  r.C.S ." 688 

24.  ISotes   on  the    Common   Indian    Crocodile   (Croeodilus  fjah'stris). 

By  P.  E.  Burn  689 

25.  Extension  of    the  habitat  of  the  Snake  Zamenix  Jiorulentu-s.    By 

Major  F.  Wall,  C.M.Z.S.,  I.M.S 689 

20.    Curious  behaviour  of  Mahseer  (Barhvs   tor").    By  W.  A.  Wallinger, 

c.m.z.s 690 

27.     Estuary  Fishing  in  India.     By  Skene  Dhu.   (From  "  Ihe  Field.")  ...  692 

'     28.    Severe  effects  from  the  sting  of  the  Common  Indian  Hornet  (Vespa 

orientalu).    By  Capt.  K.  C.  MacWatters,  M  b.,  i  m.s 694 

29.  The  Classification  of  the  Lepidoptera.    By  E.  Comber 695. 

30.  Cannibalism  in  Caterpillars.    By  H.  Maswell-Lefroy    696 

31.  Alleged  Showers  of  Worms.     By  A.  Powell  697 

32.  A  branching  Date  Palm  (Phoenix  sylvestris).    By  F.  Field  699 

33.  Dates  and  Date  Palms.     By  Zobeide.   QFrom  "  The  Pioneer.''') 700 

34.  Plants  used  in  Paper  making.    (Wagon    in11  The  Field.'") 793 

35.  Fear  in  Animals.    By  C.  E.  C.  Fischer 704 

Proceedings    706 

Report  of  the  Baluchistan  Natural  History  Society 708 


BOMBAY  NATURAL  HISTORY  SOCIETY- 

NOTICE. 
The  back  numbers  of  the  Society's  Journal  can  still  be  obtained  at  the  follow- 


iog  rates : — 

Price  to  the 

Price  to 

P 

rice  to  the 

Price  to 

Public 

Members. 

Public 

Members. 

Brought  forward  Rs.  108  10 

Rs. 

69 

6 

Vol.  I.— 

Vol.  X.— 

No.  1     ...  Ra.  2 

0 

Rs.  1 

4 

No.  1     ... 

Rs.  5 

0 

Rs.  3 

6 

9  R              2 

4 

,,    1 

8 

„     2  R... 

,,     5 

12 

,,    3 

12 

t  T?                 ■"> 

4 

*    1 

8 

,,    3      - 

„    5 

0 

„    3 

6 

})        4        ...        »        2 

0 

••     1 

4 

.,    4  R... 

„    4 

0 

i,    2 

8 

-Rs. 

8 

8 

— Rs. 

5 

8 

»>       " 

9 

0 

,■    1 

4 

Tol.  II.- 

-Rs.21 

12 

— Rs.  1 

4 

No.  1     ...  Rs.  2 

0 

Rs.  1 

4 

Vol.  XL- 

„    2     ...     „    2 

0 

„    1 

4 

No.  1     ... 

Rs.  5 

0 

Rs.  3 

6 

»    «>     •••    »    * 

0 

»    f 

4 

t>    *     ... 

,,    6 

0 

,,    4 

0 

,,    4R...     „    2 

0 

„    1 

4 

»    ■> 

>,     6 

0 

,,    4 

0 

-Rs. 

8 

0  

— Rs. 

5 

0 

>>    ^     ••• 

,,      6 

0 

„    4 

0 

Vol.  in  — 

„     5      ... 

-,    2 

0 

»    1 

4 

No.  1  R..    Rs.  2 

J)         ii    Xi«*«         Jf         ii 

o 

Rs.  1 
*,    1 

4 

4 

"Ra    *)\ 

0 

— Rs. 

16 

10 

0 

Vol.  XII  — 

i,    3R...     „    2 

0 

,,    1 

4 

No.  1      ... 

Rs.  6 

0 

Rs.  4 

0 

„    4R...     „    2 

0 

,,    1 

4 

0 

»     « 

0 

»     4 

0 

-Rs. 

8 

0 

— Rs. 

5 

0 

J)      "       ••• 

»    6 

0 

>,    4 

0 

Vol.  IV.— 

„    4      ... 

„    6 

0 

„     4 

0 

No.  1  It...  Rs.  2 

0 

Rs.  1 

4 

»»     "      ••• 

0 

0 

»     1 

4 

4 1           ^     Xli  ...             ■  *           ."J 

0 
0 

»    1 
»    1 

4 
4 

Vol.  XIII.- 

-Rs.  26 

0 

Rs 

17 

4 

7j            -*     j..*    ...             jj 

»    4R...     „    2 

0 

,,    1 

4 

No.  1      ... 

Rs.  6 

0 

Rs.  4 

0 

-Rs. 

8 

0 

— Rs. 

5 

0 

»    2      ... 

■.   c 

0 

„     4 

0 

Vol.  V  — 

,,    3     ... 

».     6 

0 

»     4 

0 

No.  1     ...  Rs.  2 

0 

Rs.  1 

A 

,,    4      ... 

»    6 

0 

»    4 

0 

,.    2  R...     „    3 

6 

4 

,,     5      ... 

,.     3 

0 

,,    2 

0 

j>    p     •••     )>    " 

0 

,,  1 

4 

-Rs.  27 

0 

-Rs. 

18 

0 

...     4  K...     v     pj 

12 

.,    2 

8 

Vol.  XIV.- 



-Rs. 

11 

2  - 

— Rs. 

7 

4 

No.  1      ... 

Rs.  6 

0 

Rs.  4 

0 

Vol.  VI.— 

»»    "     •-• 

•»    6 

0 

,,    4 

0 

No.  1      ...  Rs.  2 

0 

Rs.  1 

4 

„     3      ... 

»    6 

0 

»     4 

6 

JJ        ^          •••        J>        •" 

0 

»    1 

4 

,,     4      ... 

»    6 

0 

..,    4 

0 

)J        O    )*...        j,        o 

0 

!»         - 

0 

„     5      ... 

t.    2 

0 

»    1 

4 

v       4    "••■i       j»       o 

6 

-Rs. 

10 

„    2 

0 

0 
—  Rs. 

6 

8 

Vol.  XV,- 

-Rs.  26 

0 

—  Rs. 

17 

4 

Vol.  VII.— 

No.  1     ... 

Rs.  6 

0 

Rs.  4 

0 

No.  1  R...  Rs.  4 

0 

Rs.  3 

0 

,,    2     ... 

»,    6 

0 

»    4 

0 

•>                     4 

0 

,,    2 

8 

»    3      ... 

„    6 

0 

„    4 

6 

,,    3     ...     „    4 

0 

„     2 

8 

•>     4 

,.     6 

0 

,,    4 

0 

»     4     -     ,,    4 

0 

0 

8 

i)     5      ... 

,,    2 

0 

,»     1 

4 

sj    5     ...     i,    2 

0 
Rs 

18 

»        1 

0 

4 
— Rs. 

11 

12 

Vol  XYL- 
No.  1      ... 

— Rs.  26 

0 

— Rs. 

17 

4 

Vol.  VIII.— 

Rs.  7 

8 

Rs.  5 

0 

No.  1      ...  Rs.  4 

0 

Rs.  2 

8 

»»    &     ••• 

,,      7 

8 

,»     6 

0 

0                            -l 

0 

8 

9 

"     7 

8 

,,    5 

0 

j)     "      •••     »     4 

0 

,,    2 

S 

>,     4      .. 

»    7 

8 

,,     5 

0 

>•     4      ...     „     4 

0 

,»     2 

8 

ji      5       ... 

,,    2 

0 

»     1 

4 

>>    «      —     j>     2 

0 

„     1 

4 

— Rs.  32 

0 

— Rs. 

21 

4 

— Rs. 

18 

0 

— Rs. 

11 

4 

Vol.  XVII. 

Vol.  IX  — 

No.  1      ... 

Rs.  7 

8 

Rs.  5 

0 

No.  1     ...  Rs.  4 

0 

Rs.  2 

8 

J)      6        ... 

,,    7 

8 

•>    5 

0 

„    2     ...     „    4 

0 

.,    2 

s 

>)      •'        ••• 

»     7 

8 

,,    5 

0 

,»     3      ...    „     4 

0 

9 

8 

)»     4       ... 

„    7 

8 

„    5 

(i 

.,4      ...     „     6 

0 

„    3 

6 

ii     0       ... 

„    2 

0 

„     1 

4 

»     ■>      •••     »     2 

0 

,,     1 

4 

— 

-Rs.  32 

0 

—  Rs. 

21 

4 

— Rs 

19 

0 

Rs 

12 

2 

fn-riT                       T>«            OOy* 

6 

Rs. 

212 

8 

Carried  forward  Rs. 

[OS 

10 

Rs. 

69 

6 

1UEA 

'  J         •*•     J 

LIS,          -(i,-* 

E.  signifies  "  -yy/zrwi  "  ««rf  ??<?  ;$«&$. 


Apply  to  the  HONORARY  SECRETARY, 

Bombay  Natural  History  Society. 


the 


JOURNAL 


OF    THE 


Bommy  Natural  History  Society. 


EDITED    BY 

W.     S.     MILLARD, 

R.    A.    SPENCE  and    N.    B.    KIN  NEAR. 


VOL.   ZXTSTIII,    JSTO.    4. 


Date  of  publication,  15th  November  1908. 


Price  to  Non-Members  ...         ...         ...  Rs.  7-8 


LONDON  AGENT. 

R.   H.  PORTER,  7,  Prince's  Street, 
Cavendish  Square,  W, 


PRINTED  AT  THE    TIMES  PRESS. 


Persons  deslrow  of  Joining  the  Society  should  apply  to  the  Honorary  Secretary,  Bombay  Natural 
HiBtory  Society,  6,  Apollo  Street,  Bombay.  The  entrance  lee  la  Us.  10  and  the  annual  subscription  Bs.  15 
only,  which  entitles  Members  to  all  the  Journals  issued  during  that  year. 

4001-08 


CONTENTS    OF     THIS    NUMBER. 

Page 

Indian  Ducks  and  theik  Allies.  {Plate  XXVIII.)  The  Pink- 
headed  Duck  {Ehodonessa  caryophyllacea)     Frontispiece. 

A  Popular  Treatise  on  the  Common  Indian  Snakes.  Part  VIII. 
The  Common  Kraft  (Bungarus  mruleus).  {With  Plate  VIII, 
and    Diagram  I).     By  Major  F.  Wall,  I.M.S.,  cm.z.s 711 

Notes    on    the    Classification    of    the    Bandicoots.  By  R.   0. 

Wroughton 736 

Important  Additions  to  the  Indian  Avifauna.  The  Chinese 
Crimson-Horned  Pheasant  (Tragopan  temminch)  and  Bewick's 

Swan  {Cygnus  beivicki).   By  E.  C.  Stuart  Baker,  f.l.s.,  f.z.s 753 

On  the  Flora  of  Cutch.    Part  1.    By  E.  Blatter,  S.J 756 

Eemarks  on  some  recently  acquired  Snakes.    By  Major    F.  Wall, 

I.M.S.,  cm.z.s ....* 778 

The  Sport  of  Kings.    By  C.  H.Donald 785 

A  New  Pit  Viper  of  the  Genus  Ancistrodon.  By  Major  F. 
Wall,  i.m.s.,  c.M.z.s. -. 792 

Note  on  a  Collection  of  Snakes  from  Persia.  By  Major  F.  Wall, 
i.m.s.,  c.M.z.s 795 

Descriptions   of  Indian  MiCRO-LEprooPTERA.    Part   VIII.    By  E. 

Meynck,  B.A.,  f.r.s.,  f.z.s 806 

, The  Orchids  of  the  Bombay  Presidency.    Part   VII.    {With  Plate 

VII.)    By  G.  A.  Gamraie,  f.l.s 833 

Plants  of  the  Punjab.    By  Lieut.-Col.  C.  J.  Bamber,  i.m.s 835 

Insect  Life  in  India  and  how  to  Study  it.    Chapter   VII.    (With 

Plates  III  and  IV.)     By  E.  P.  Stebbing  862 

The  Present  Epidemic  of  Malaria  in  the  Port  of  Bombay  :  A  Des- 
cription  of   the  Mosquito   which  is  cabrying  the  Disease, 

WITH  SOME    REMARKS    ON    PREVENTIVE    MEASURES.      {With   Hates 

A,  B,  C  &  D.)     By  Captain  W.  Glen  Liston,  lm.s 872 

An  Indian  Stoat.    By  R.  C.  Wroughton,  f.z.s 882 

Further  Notes  on  the  Butter*  lies  of  the  Konkan.    By  G.  W.  V. 

de  Rhe-Philipe    , « 884 

Some    Beautiful  Tropical   Trees  and   their   Uses.    By  H.  F. 

Macmillan    887 

New  sub-species  of  Blanford's  Bfsh- Warbler  (Horeites  ])allidipes)...  892 

Review  ("  The  World's  Birds."— By  Frank  Finn) 893 

Correspondence. — Proposed  alteration  to  the  Forest  Rules  in  reference  to 
the  close  time  for  Quail  and  Bustard  in  the  Bombay  Presidency. — 
Proposed  investigation  and  protection  of  the  Fisheries  of  Western 
India 894 

Miscellaneous  Notes — 

1.  Strange  accident  to  a  Snow  Leopard.    (Felis  uicia.)    By  Major    H. 

C  Tytier  , , 899 

2.  A  large  Sambar  head.  By  Capt.  C.  Mac  I.  Bitchie,  r.h.a 899 

3.  A  record  Markhor  (jCapra  falconeri)  head.      By   Capt.  H.  Barstow.     900 

4.  The  period  o^  gestation  in   Mammals.    (From  tc  The  Field"') 901 


CONTENTS     OF     THIS    N  U  M  B  E  R—{contd.) 

Page 

5.  Note  on  the  occurrence  of  the  Indian  Chevrotain  or  Mouse-Deer 

(Tragulus  meminna)  in  Burma,    by  T.  A.  Hauxwell   902 

6.  A  Bear  attacking  a  Tiger.    By  Lt.-Col.  F.  W.  Caton  Jones,  R.A.M.C.     903 

7.  Birth  of  Himalayan  Cat-bears  (JEliitux  fulgent?)  in  captivity.     By 

Major  F.  Wall,  I  M.S.,  c.M.z.s 903 

8.  Crows  and  their  sleeping  places.    By  Revd.  T.  Bomf  ord   904 

9.  A  Hoopoe  incident.    By  Re  vd.  T.  Bomf  ord   904 

10.  Notes  on   the   Yellow-throated    Bulbul    (Pycnonotvs  xantholwmus). 

By   P.  Roscoe  Allen 905 

11.  Nesting  of  the   Spotted-winged   Grosbeak  (Mycerobas  melanoxan- 

tMs)  in  the  Murree  Hills.    Bj  Capt.  R.  B.  Skinner,  R.  E 907 

12.  The  Quetta  Rose  Finch  (Erythrospiza  obsoleta).     By   Lt.-Col.  R.  M. 

Betham   908 

13.  Breeding  of    Hodgson's  Martin  (Chelidon   nepalemis)  and  the  Red- 

billed  Chough  {(rraeulus  eremita).     By  S.  L.  Wnymper 909 

14.  Florican  shooting  in  Kathiawar  (From  "The  Field''''') 9Qy 

15.  Notes  on  Birds  in  the  Amherst   District,  Lower  Burma.     By  K.  C. 

Macdonald  • 912 

16.  The  Cuckoo  (Cuculus  canorus).    By  Lt.-Col.  R.  M.  Betham 9^3 

17.  The  Bearded  Vulture  or  "  Lammergeyer  ri  (Gypa'etus  barbutus).    By 

C.  H.  Donald,  F.Z.S 913 

18.  Maternal  Solicitude.    By  C.  H.  Donald,  F.z.S 914 

19.  An  addition  to   the   Indian  Avifauna.    The  Malayan  Hawk-Cuckoo 

(Hierococcyx  fuga?*).    By  E.  C.  Stuart  Baker,  F.z.s.,  Fi.s 915 

20.  The  oology   of  Parasitic   Cuckoos.    By   E.   C.   Stuart   Baker,  F.Z.S., 

f.l.s 915 

21.  Indian  Ducks  and  their  Allies.    By  Chas.  M.  Inglis 910 

22.  The  injury-feigning  habit  of  parent  birds.   By  D.  Dewar,  i.c.s 910 

2S.     A  new  colour  variety  of  the  Common   green  Whip-snake  (Dryophis 

mycterizans).  By  Major  V.  Wall,  I.M.S.,  C.M.Z.S  919 

24.  Flying  Suakes.     By  Major  Arundel  Begbie...«. 9^9 

25.  Abnormal  scales  in  the  Snakes  (Zamenis    mucosus  and  JDi2)sadomor. 

phut  trigonatus).  By  J.  P.  Mullan 919 

26.  Notes  on  a  gravid    female    of   Siebold's   Water-snake  (Hypsirhina 

sieboldii").     By  Major  F.  Wall,  I.M.S.,  c.M.z.s 920 

27.  Kraits  in  Indore.    By  E.  C.  Cholmondeley.... „.     921 

28.  Sexual  attraction  in  Lepidoptera.     By  Chas.  B.  Antram    923 

29.  A  large   Cricket   (Callimenellut  opacut,  Walker)   from    Khandalla, 

Western  Ghats.    By  hev.  F.  Dreckmann,  S.  J. 924 

30.  Classification  of  Lepidoptera.     By  H.  M.  L -. 925 

31.  The  Bombay  "  Spiny  Lobster."    By  N.  Annandale 927 

32.  Some  notes  on  the  Low-level  Laterite  of  Portuguese  India.    By  H.  J. 

Davies  92§ 

33.  The  Indian  Doum  (Hyphcene)  Palm.      By  I.  Henry  Burkill 929 

34.  Scientific    nomenclature,    a    plea    for    uniformity.      By  F.   E.  W. 

Venning „ 930 

35.  Shooting  notes  from  the    Garhwal  Himalavas.     By   R.    H.  Heath, 

A.M.I.C.E I 93! 

Proceedings '. 935 

Report  op  the  Baluchistan  Natural  History  Society  .4 941 

1 


BOMBAY  NATURAL  HISTORY  SOCIETY- 

NOTICE. 

The  back  numbers  of  the  Society's  Journal  can  still  bo  obtained  at  the  follow- 
ing rates : — • 


Price  to  the 

Price  to 

Price  to  the 

Price  to 

Public 

Members. 

Public 

Members. 

Brought  forward  Rs.  130 

6 

Rs. 

83  10 

Tol.  I.— 

No.  1     ...  Rs.  2 

0 

Rs.  1 

4 

Vol.  XL— 

>5        ^    !*■••        iy        ~ 

4 

,i    1 

8 

No.  1      ...  Rs.  o 

0 

Es.  3 

t; 

)9    o  K*.»     ,,    *- 

4 

»    1 

8 

>,     ^      ...     jj     <> 

0 

,,    4 

0 

yf     4     •««     j?     J 

0 

»,     1 

4 

„    3      ...     ,.     6 

0 

„    4 

0 

-Rs. 

8 

8 

— Es. 

5 

8 

j  j      4       ...      .j     0 

0 

.,    4 

0 

Vol.  II.- 

„        o          ...         ,, 

0 

„     1 

4 

No.  1      ...  Es.  2 

0 

Rs.  I 

4 

-Rs.  25 

0 

-Rs. 

15 

10 

„    2     ...     „    2 
R                      9 

0 
0 
0 

i 

4 
4 
4 

Vol.  XII.— 

»     *>      •••     >»     * 

>»    1 
i,    1 

No.  1      ...  Es.  '6 

0 

Es.  4 

0 

-Rs. 

8 

0 

— Es. 

5 

0 

,i    2     ...     i,    6 

0 

M      4 

0 

Vol.  Ill  - 

>)     3      ...     jj     6 

0 

j,    4 

0 

No.  1  E...  Rs.  2 

0 

Rs.  1 

4 

it    4      ...     „    C 

0 

i>    4 

0 

?)        £>   Jtl«««        «j        iJ 

0 

»    1 

4 

»     <>      •••     ji     - 

o 

,,    1 

4 

M    8B...     „    2 

0 

i,    1 

4 

-Ks.  2'6 

i) 

— Rs, 

17 

4 

»    4R...     „    2 

0 

-Es. 

8 

,i    1 
0 

4 
Es 

5 

0 

Vol.  XIII.- 

Vol.  IV.— 

No.  1      ...  Es.  6 

0 

Rs.  4 

0 

No.  1  K...  Es.  2 

0 

Rs.  1 

4 

„    2      ...     ,.    6 

0 

.,     4 
,,     4 
»    4 

„     2 

0 
0 
0 
0 
-Rs. 

„    2E...    „    y 
j>    3     ...    „    2 

0 
0 

„    1 
»    1 

4 
4 

„  3    ...    ,.  <; 

„    4      ...     „    6 

0 
0 
0 
-Rs.  27 

„    4R...     „    2 

0 
-Es. 

8 

,,    1 

0 

4 
— Es. 

5 

0 

„     5      ...     ,.     3 

0 

18 

0 

Vol.  V.— 
No.  1     ...  Es.  2 

0 

Kb.  1 

4 

Vol.  XIV.— 
No.  1      ...  Es.  6 

0 

Es.  4 

0 

6 
0 

„    2 
>,    1 

4 
4 

jj     2      .,.     jj    b 

„     3      ...     „     6 
4             ..6 

0 

d 

,,     4 

„     4 

0 
p 

n    4  E...     )j     o 

IS 

„    2 

8 

0 

..    4 

0 

-Es. 

11 

2 

— Rs. 

7 

4 

»»'  -       •'"           .) 

II 

77           * 

„     1 

4 
— Es. 

Vol.  VI.— 

,i    5      ...     j.     - 

Rs.  '26 

0 

17 

4 

No.  1     ...  Es.  2 

0 

Rs.  1 

4 

n    *     •••    »    * 

0 

„    1 

4 

Vol.  XV  — 

y|       O   1>...       ?!       O 

0 

,»     2 

0 

No.  1     ...  Es.  6 

0 

Es.  4 

0 

*,     4  1\...      ,,     o 

0 

,.    2 

0 

.,    2      ...     i,    'J 

0 

»    4 

0 

-Rs. 

10 

0 

—  Es. 

6 

8 

s 

i»    4 

2 

Vol.  VII.— 

4             .,6 

0 

7» 

,,    4 

0 

No.  1  R...  Es.  4 

0 
0 

Rs.  3 
„    2 

0 
8 

j,    «      ...     ji 

jj      0       ...      j»      ^ 

0 

— Es.  26 

8 

,.     1 

4 

— Es. 

17 

6 

„    3     ...     „    4 

0 

„     2 

8 

*    4     ...     „    4 

0 

„     2 

8 

Vol  X7I.— 

)t    5     ...     s,    2 

0 

„     1 

4 

No.  1      ...  Rs.  7 

8 

Rs.  5 

0 

— Rs. 

18 

0  

— Es. 

11 

12 

„    2  E...    „    8 

12 

,.     6 

8 

Vol.  VIII.— 

n        ?>    SX,m*         7)        *> 

0 

„    4 

0 

No.  1     ...  Re.  4 

0 

Re.  2 

8 

«.        4          ••           M        ^ 

8 

„    6 

0 

»i     «      •••     »     4 

0 

jj    ■* 

8 

0 

»    1 

4 

„    3     ...    „    4 

0 

j,    2 

8 

Rs.  31 

12 

— Rs. 

20 

12 

»>    4      ...     „     4 

0 

„     2 

8 

»    o      ...     ,,     2 

0 

»    1 

4 

Vol.  XVII — 

— Rs. 
0 

18 

o 

Es 

11 

4 

No.  1      ...  Es.  7 

..          0              •••         7)           * 

8 

8 
8 

Es.  6 

„     5 

i,    5 

0 

0 
0 

Vol.  IX  — 
No.  1     ...  Es.  4 

Es.  2 

8 

»»    ^     •••    »»    4 

0 

.,    2 

8 

j,         4              .1*         7?          ' 

8 

i,    5 

0 

,i    3     ...    ^    4 

0 

9 

8 

,,          0              »••         J7          *- 

0 

,.     1 

4 

„    4     ...     „    6 

0 

»    3 

6 

-Re.  32 

0 

— Es 

21 

4 

»     o     •••     it    2 

0 

„    1 

4 

— Rs 

.19 

0 

— Es. 

12 

2 

Vol.  XVIII  — 

Vol.  X.— 

No.  1      ...  Rs.  7 

8 

Es.  5 

0 

No.  1     ...  Es.  5 

jj        Z  -El...        jj        0 

0 
12 

Rs.  3 

„    3 

6 
12 

ji     2      ...     jj     7 

'       .i                        7 
. .       o        ...       ..       ' 

8 
8 

,i    5 

0 

0 

jj     o      ...     j,     5 

0 

„    3 

6 

jj     4      ...     jj     * 

8 

n    5 

0 

ji    4      ...     jj     4 

0 

.j    2 

8 

— Rs.  30 

(i 

— Efl. 

20 

0 

5                    2 

0 
Rs 

„     1 
12 

4 
—  Rs 

JI         •O           ...          j  j          4 

.21 

14 

4 

Total    ... 

Re.    354 

10 

Rs. 

232 

1 

Carried  forward  Rs.  130 

6 

Es. 

83 

10 

Apply  to  the  HONORARY  SECRETARY, 

Bombay  Natural  History  Society, 


R.  signifies  "  reprint  "  and  no  plates. 


THE 

JOU  RNAL 


OF     THE 


Bombay  Natural  History  Society 


EDITED    BY 

W.    S.    MILLARD, 
R.    A.    SPENCE   and    N.    B.    KINNEAR. 


"VOL.    ZXTSTIII,   2sTO-    5- 


Containing  Title  Page,  Contents  of.  Vol.  XVIII,    List  of 
Contributors,  List  of  Plates,  List  of  Office-bearers, 
List  of  Members,  Accounts   for   1907,  and 
Index  to  Vol.  Mill. 

Date  of  publication,  31st  December  1908- 


Price  to  Non-Members     ...  ...  ...         ...  Fs.  5-0. 


PRINTKD   AT    THE   TIMES   PRESS. 


KTOTICB. 


Persons  desirous  of  joining  the  Society  should  apply  to  the  Honorary  Secretary,  Bombay  Natural 
History  Society,  6,  Apollo  Street,  Bombay.  The  entrance  <ee  is  Rs.  10  and  the  annual  subscription 
Rs.  15  only,  which  entitles  Members  to  all  the  Journals  issued  during  that  year. 

6G84:  08 


NOTICE  TO  THE  BINDER. 


The  contents  of  this  Number  should  be  arranged  as  follows,  when 
Vol.  XVIII  is  being  bound  :— 


Title  Page         ... 

Contents  of  Vol.  XVIII 
List  of  Contributors      ... 
List  of  Plates    ... 

List  of  Office-bearers    ... 
List  of  Members 
Accounts  for  1907 


Frontispiece. 


..A 


...  ySo  follow  the  Frontispiece. 

I 

..J 


Catalogue  of  Books  in  the  Bombay 
Natural  History  Society's  Library, 
March  I9U8. 

Index  to  Vol.  XVI11  ...  ...  J 


At  the  end  of  the  Volume 
in  this  order. 


BOMBAY  NATURAL  HISTORY  SOCIETY- 


NOTICE, 
The  back  numbers  of  the  Society's  Journal  can  still  be  obtained  at  the  follow- 


ing rates  : — 


Price  to  the 
Public. 


Vol.  L— 
No.  1     ...  Rs. 

»  £  it... 
>j  o  iv... 
ii     4     ... 


i» 


Vol.  II. 
No.  1 


2  0 
2  4 
2  4 
2  0 
Rs.    8 


Price  to 

Members. 


Rs.  1  4 

„    1  8 

„    1  8 

,.     1  4 


-Rs.    5    8 


4R.. 


Rs. 
» 


Vol.  Ill- 
No.  1  R..„ 
>>    2  R... 
„    3R... 
»    4R... 


2     0 

2  0 
2  0 
2  0 
Rs. 


Rs.  1  4 

„  1  4 

,i  J  4 

„  1  4 


8     0 


-Es.    5    0 


Rs. 
» 


Vol.  IV.— 

No.  1  K...  Rs. 

ii    2  R... 

3      ..i 

4R.  . 


2  0 
2  0 
2  0 
2  0 
Rs. 


Rs.  1  4 

»    1  4 

•>    1  4 

„    1  4 


8     0 


-Rs.     5     0 


»! 


2  0 

2  0 

2  0 

2  0 


Vol.  V  — 

No.  1     ...  Rs. 

2R...  „ 

•••  )• 

4    Xt»,«  *« 


-Rs.    8 


Rs.  1     4 

»     1     4 

1     4 

1    4 

0 RB. 


» 


5     0 


Vol.  VI.— 
No.  1     ...  Re. 
»    ^     ... 

•  i    4  R... 


2  0 

3  6 

2  0 

3  IS 

Rs.  11 


2  0 

2  0 

3  0 
3  0 


Rs.  1  -I 

„    2  4 

,,    1  4 

„    2  8 

2 Rs.    7 

Rs.  1  4 

.,     1  4 


2     (i 


Vol.  VII.— 

No.  1  R...  Re. 

2     ...     „ 

3 

4 

5 


-Rs.  10    0 


Rs.    6     8 


>» 


Vol.  VIII.— 
No.  1      ...  Rs. 


»    "     •••    » 

.,     4 


0 
0 
0 
0 
0 
-Rs.  18    0 


Rs.  3     0 

„    2    8 

»5 

>> 


2  8 
2  8 
1     4 


-Rs.  11  1 : 


•  •• 

•  •• 


Vol.  IX  — 
No.  1     ...  Rs. 

2 

3 

4 


» 


4    0                  Rs.  2  8 

4    0                    „    2  8 

4     0                    „    2  S 

4    0                     ,4    2  8 

2    0                     „     1  4 

-Rs.  18    0 Rs.  11     4 

Rs.  2  8 

.,     2  8 


Vol.  X  — 
No.  1     ...  Rs. 


0 
0 
0 
0 
0 
-Rs.  1 9    0 


3     6 
1     4 


-Rs.  12 


2R.. 
3 

4 
5 


•  •• 


.5  0 
5  12 
5  0 
4  0 
2    0 


■Rs.  21  12 


Rs.  3  6 
„  3  12 
„  3  6 
„  2  8 
„     1     4 


Carried  forward  Rs.  130    6 


— -  Rs.  14    4 
Rs.      83  10 


Price  to  the 
Public. 
Brought  forward  Rs.  130 


Vol. 

XL 

No. 

1 

...  Rs. 

5 

0 

» 

•> 

...     .. 

6 

0 

!» 

•  i 

», 

6 

0 

•) 

4 

•••    )» 

5 

0 

» 

5 

,, 

2 

0 
-Rs.  25 

Vol.  XII  — 
No.  1 

"    : 

i,     4 


Re.  6    0 
»    6     0 


»     6 
„    6 

„    2 


Vol.  XIII, 
..No.  1     ... 

2  ... 

3  ... 

4  ... 


f> 

„  s, 


Rs. 
j» 
>' 
»» 

f 


Vol.  XIV.— 

No.  1      ...  Rfl.  6  0 

„    2      ...     „    C<  0 

„    3             „    6  0 

„     6  0 

,.     2  0 


4 


Vol.  XV - 

•No.  1     ...  Rs.  6 

2  ...  n    6 

3  R...  »    6 

4  ...  „    6 

O           ...  99         £ 


» 
»> 
t) 


Vol  X      .— 

No.  1      ...  Rs.  7  8 

2  R...    „    8  12 

3R...     „    G  0 

4      ..      „    7  8 

■  >      ...     .1    2  0 


Price  to 
Members. 
6  Rs.    83  li> 


Rs.  3 
„    4 

„  4 
„  4 
«     1 


0 
0 
0 
-Rs.26    0 


»    4 
„    4 
ii 
>> 


4 

1 


0 

6 

(i 
o 

0 

-Rs.  27     0 


»    4 

,.     4 


-Rs.  26    0 


0 
0 
8 
0 
0 
-Rs.  2G    8 


-Rs.  31  12 


Vol.  XVII.— 

No.  1      ...  Rs.  7  8 

7  8 
7  8 
7  8 
2  0 
Rs.  32     0 


)! 

)) 


...  » 

...  j) 

•  '•  .<> 

...  » 


»> 


Vol.  XVIII.— 
No.  1      ...  Rs.  7 


7    8 
7    8 
7     8 
Re.  30    0  — 


Total 


Rs.    354  10 


Rs.  4    0 


-Rs.  15  10 


-Rs.  17    4 


Rs.  4    0 
„    4    0 


0 
0 

0 


Rs.  18    0 


Rs.  4  0 
0 
0 

(I 
4 


•Rs.  17    4 


Rs.  4    0 

„    4    0 


4    0 
1     4 


-Rs.  17     6 


Rs.  5  0 

,.    6  8 

„    4  0 

.,    5  0 

it    1  4 


-Rs.  20  12 


Rs.  5    0 
„    5     0 
0 

o 
4 


-Rs.  21     4 


Rs.  5    0 
„     5     0 


»    5     0 
5     0 


-Rs.  20    0 
Rs.  232    2 


R.  signifies  "  reprint "  and  no  plates. 


Apply  to  the  HONORARY  SECRETARY, 

Bombay  Natural  History  Society. 
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u 


H    1 


MT 


